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Chlorinated Dibenzo-p-dioxins 

Chlorinated Dibenzofurans 

ChroniC Daily Intake 

Cation Exchange Capacity 

Code of Federal regulations 

NSWCCrane 
RFI 
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CLEAN 

CLP 

CMS 

COC 

COPC 

CRAVE 

CRQL 

CSF 

CSM 

CTE 

CTO 

DAevent 

DBG 

DCE 

DI 

DL 

DNAPL 

DNB 

DNT 

DO 

DOE 

DON 

DPT 

DQI 

DRMO 

EDQL 

EEQ 

EOD 

EPA 

EPC 

EPT 

ERA 

ER-L 

ER-M 

EU 

FAQs 

06020S/P 

Comprehensive Long-Term Environmental Act Navy 

Contract Laboratory Program 

Corrective Measures Study 

Chemical of Concern 

Chemical of Potential Concern 

Carcinogenic Risk Assessment Verification Endeavor 

Contract-Required Quantitation Limit 

Cancer Slope Factor 

Conceptual Site Model 

Central Tendency Exposure 

Contract Task Order 

Absorbed Dose per Event 

Dye Burial Grounds 

Dlchlorooctane 

Deionized 

Detection limit 

Dense Non-Aqueous-Phase Liquid 

Dinitrobenzene 

Dmitrotoluene 

Dissolved Oxygen 

Department of Energy 

Department of Navy 

Direct-Push Technology 

Data Quality Indicators 

Defense Reutilization and Marketing Operations 

Ecological Data Quality Level 

Ecological Effects Quotient 

Explosive Ordnance Disposal 

Environmental Protection Agency 

Exposure-Point Concentration 

Ephemeroptera, Plecoptera, Trichoptera 

Ecological Risk Assessment 

Effects Range-Low 

Effects Range-Medium 

Exposure Unit 

Frequently Asked Questions 

NSWC Crane 
RFI 
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Foe Fraction of Organic Carbon 

FOL Field Operations Leader 

FSP Field Sampling Plan 

ft3/s cubic feet per second 

G-H Golconda-Haney 

gpm Gallons per Minute 

gig-day gram of food or water per gram of body weight per day 

HA Hand Auger 

HASP Health and Safety Plan 

HDPE High-Density Polyethylene 

HEAST Health Effects Assessment Summary Tables 

HHRA Human Health Risk Assessment 

HI Hazard Index 

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

HQ Hazard Quotient 

ICSAB Interference Check Sample A and B 

• ICP Inductively Coupled Plasma 

ICV Initial Calibration Verification 

IDEM Indiana Department of Environmental Management 

IDL Instrument Detection Limit 

IDW Investlgatlon-Denved Waste 

IEUBK Integrated Exposure Uptake Biokinetic 

ILCR Incremental Lifetime Cancer Risk 

IRIS Integrated Risk Information System 

Kct SOil-Water Distribution Coefficient 

Kec Organic Carbon-Water Partition Coefficient 

Kow Octanol-Water Partition CoeffiCient 

LAET Lowest Apparent Effects Threshold 

LCS Laboratory Control Sample 

LCSD Laboratory Control Sample Duplicate 

LDso Lethal Dose for 50 percent of Test Animals 

LEL Low Effects Level 

LOAEL Lowest-Observed-Adverse-Effect Level 

LOEC Lowest-Observed-Effects Concentration 

• LSC Little Sulphur Creek 

MCL Maximum Contaminant Level 

060208/P CTO 0159 



MDL 

mg/kg 

mg/L 

MHSPE 

MI 

mL 

MS 

MSD 

NAD 

NAD27 

NAPL 

NAVFAC 

NCEA 

NEESA 

ng/kg 

NGVD29 

NOAA 

NOAEC 

NOAEL 

NOEC 

NSWC 

NTU 

NWSC 

OJT 

OPPTS 

ORNL 

ORP 

OSWER 

PAET 

PAHs 

PCA 

PCB 

PCDD 

PCDF 

PCE 

PEC 

060208/P 

Method detection limit 

Milligrams per kilogram 

Milligrams per liter 

Ministry of Housing, Spatial Planning and Environment 

Mobility Index 

Milliliters 

Matrix Spike 

Matrix Spike Duplicate 

Naval Ammunition Depot 

1927 North American Datum 

Non-Aqueous-Phase Liquid 

Naval Facilities 

National Center for EnVironmental Assessment 

Naval Energy and EnVironmental Support Activity 

Nanograms per Killogram 

1929 National Geodetic Vertical Datum 

National Oceanic and Atmospheric Administration 

No-Observed-Adverse-Effects Concentration 

No-Observed-Adverse-Effects Level 

No-Observed-Effects Concentration 

Naval Surface Warfare Center 

Nephelometric Turbidity Unit 

Naval Weapons Support Center 

Old Jeep Trail 

Office of Prevention, Pesticides, and Toxic Substances 

Oak Ridge National Laboratory 

Oxidation-Reduction Potential 

Office of Solid Waste and Emergency Response 

Probable Apparent Effects Threshold 

Polycyclic Aromatic Hydrocarbons 

Tetrachloroethane 

Polychlorinated Biphenyl 

Polychlorinated Dibenzo-p-Dioxin 

Polychlorinated Dibenzofuran 

:r etrachloroethene 

Probable Effects Concentration 

NSWCCrane 
RFI 
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PEL Probable Effects Level 

PEP Propellants, Explosives, and Pyrotechnics 

PID Photoionization Detector 

PPE Personal Protective Equipment 

PRG Preliminary Remediation Goal 

QA Quality Assurance 

QAPP Quality Assurance Project Plan 

QC Quality Control 

RAGS Risk Assessment Guidance for Superfund 

RBC Risk-Based Cnteria 

RBTL Risk-Based Target Limit 

RCRA Resource Conservation and Recovery Act 

RCS Release Characterization Study 

RDA Recommended Dally Allowance 

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

RfDs Reference Doses 

RFI RCRA Facility Investigation • RISC Risk-Integrated System of Cleanups 

RL Reporting limit 

RME Reasonable Maximum Exposure 

RPD Relative Percent Difference 

RRF Relative Response Factor 

S Solubility 

SCS Soil Conservation Service 

SD Standard Deviation 

SDG Sample Delivery Group 

SEL Severe Effects Level 

SERA Screening-level Ecological Risk Assessment 

SMCL Secondary Maximum Contaminant Level 

SOP Standard Operating Procedure 

SOUTHDIV Southern Division 

SQB Sediment Quality Benchmarks 

SQG Soli Quality Guideline 

SSLs Soil Screening Levels 

• SVOC Semivolatile Organic Compounds 

SWDA Safe Water Drinking Act 

06020B/P CTO 0159 



SWSL 

SWMU 

TAL 

TCA 

TCDD 

TCE 

TEF 

TEL 

TEQ 

TNB 

TNT 

TOC 

TOM 

TRVs 

TRW 

TSS 

TtNUS 

UCL 

UET 

USACE 

USDA 

UST 

U.S. EPA 

UXO 

VOA 

VOC 

VP 

WQS 

WRS 

060208/P 

Surface Water Screening Levels 

Solid Waste Management Unit 

Target Analyte List 

Trichloroethane 

T etrachlorodlbenzo-p-dioxi n 

Trichloroethylene 

Toxicity Equivalence Factor 

Threshold Effects Level 

Toxicity Equivalent 

1 ,3,5 - Trinitrobenzene 

2,4,6-Trinitrotoluene 

Total Organic Carbon 

Task Order Manager 

Toxicity Reference Value 

Technical Review Workgroup 

Total Suspended Solids 

Tetra Tech NUS, Inc. 

Upper 95 Percent Confidence Limit 

Upper Effects Threshold 

U.S. Army Corps of Engineers 

U.S. Department of Agriculture 

Underground Storage Tank 

U.S. EnVIronmental Protection Agency 

Unexploded Ordnance 

Volatile Organic Analysis 

Volatile Organic Compound 

Vapor Pressure 

Water-Quality Standards 

Wilcoxon-Rank Sum 

NSWCCrane 
RFI 
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APPENDIX A 

CORRESPONDENCE, BORING LOGS, AND 

MONITORING WELL CONSTRUCTION SHEETS 
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APPENDIX A-1 

Correspondence Regarding the Collection of Additional Soil Samples 

(Letter to U.S. EPA dated July 26,2001) 
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TETRA TECH NUS, INC. 
661 Andersen Drive. Pittsburgh, Pennsylvama 15220-2745 
(412) 921-7090 • FAX (412) 921-4040 • www.tetratech.com 

PITT 07-1-044 

July 26, 2001 

Project Number N3960 

Mr. Peter Ramanauskas 
Project Manager 
U.S. EPA Region 5 - Mail Code DRP-8J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Reference: CLEAN Contract No. N62467-94-D-0888 
Contract Task Order Number 0159 

Subject: Little Sulphur Creek and Jeep Trail Resource Conservation and Recovery Act 
Phase III RCRA Facility Investigation 

Dear Mr. Ramanauskas: 

During the course of the fieldwork at the Jeep Trail Area of the Ammunition Burning Grounds 
(SWMU 7), additional soil samples were collected for analysis. The need to collect samples 
at additional locations was identified from information on historical activities obtained from ' 
NSWC Crane personnel during the course of fieldwork. Bill Gates (Southern Division Navy 
Engineerfng-Gemmand}·-has directed Tetra Tech NUS, Inc. (TtNUS}-tcrprovide you with the .... -.-.--
following regarding these additional soil samples. 

/ 

• Figure 4-1 A: This figure shows all of the proposed sample locations including the 
additional soil samples. 

• Figure 4-1 B: This figure shows only the additional soil sample locations 
• Table 4-2A: This table lists all soils samples including the additional samples (Sample 34 

through 48) and analyses to be performed on the samples. 

Also, please note that the Navy has directed TtNUS to add perchlorate analysis to all soils 
samples. Therefore, this table shows the addition of perchlorate analysis to all soil samples 
(existing and additional). 

Please contact Ralph Basinski at 412-921-8303 (e-mail basinskir@ttnus.com) regarding any 
questions or comments. 

s4tl!~ 
Ralph R. Basinski 
Task Order Manager 

RRB/vvp 

Enclosures (3) 
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PITT 07-1-044 
Mr. Peter Ramanauskas 
July 26, 2001 
Page 2 of 2 

c: Mr. Tom Brent (letter with attachments) 
Mr. Bill Gates (letter with attachments) 
Ms. Debbie Wroblewski (letter only) 
Mr. Mark Perry (letter with attachments) 
Mr. R. Basinski (letter with attachments) 
File CTO 0159 (letter with attachments) 
File CTO 126 (letter with attachments) 
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I 
Sample No. voe!S) SVOe!S,e) Herbicides 

(S) 

I 03-SS-01-0002(1) - - -
03-S5-02-0002(1) - X -
03-S8-02-7771(1 )(8) - X '. 
03-58-02-7171(1)(8) · X -
03-55-03-0002( 1) - - -
03-55-04-0002(1) - X -
03-58-04-77??(1)(8) - X -
03-58-04·????(1)(8) - X · 
03-55·05-0002(1) - .. X -
03.S8-05-7771(1)(8) - X · 
03-58.05-7171(1)(8) '- X -
03-·SS·06-0002(1) - X -
03-S8-06-7771(1 )(8) - X -
03-S8-06·117?(1)(8) - X -
03-5S-07 -0002(1) · X · 
03-58-07-?71?(1)(8) - X -
03-58-07·7171(1)(8) - X -
03-55-08-0002(1) · X · 
03-S8-08-?71?(1 )(8) - X · 
03-58-08-??71(1 )(8) - X -
03-SS-09-0002(1) . - X -
03.58.09-7771(1 )(8) · X · 
03-S8.09. 1771(1 )(8) - X · 
03~~S-1 0-0002(1) - X -

• 
TABLE 4-2A 

SOIL SAMPLES AND LABORATORY ANALYSES 
ABG STUDY AREA 

. 

NSWC CRANE, CRANE, INDIANA 
PAGE 1 OF 6 

Pesticides Dioxins I Explosives 
(e) Furans 

- - X 

- - X 

- - X 

· - X 

· - X 

- - X 

- · X 

· - X. 

- - X 
'-- - X 

- · X 

- - X 

· - X 

- · X 

- - X 

- · X 

, - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

. - X 

Nitrocellulose 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X· 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

• 
Metals(7) Nitrate Nitrite Perchlorate 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 

· X X X 

- X X X 

- X X X 

· X X X 

- X X X 

- X X X 

· X X X 

- X X X 

- X X X 

- X X X 

· X X X 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 



Sample No. VOC(S) SVOC(S,I) Herbicides 
(S) 

03-S8-10-7171(I)(8) - X -
03-S8-1 0-7n7( 1 )(8) - X -
03-SS-11-0002(1) - X . -
03-S8-11-7n7(1)(8) - X -
03-S8-11-nn(I)(8) - X -
03-SS-12-0002(1) - - -
03-SS-13-0002(1 ) - X -
03-S8-13-71n(I)(8) - X -
03-S8-13-nn(I)(8) - X -
03-SS-14-0002(1) - X -
03-S8-14-7???(1)(8) - X -
03-S8-14-??n(1 )(8) - X -
03-SS-15-0002(1 ) - X -
03-S8-15-?71?(1)(8) - X -
03-S8-15-71??(1)(8) - X -
03-SS-16-0002(1) - X -
03-S8-16-7177(1)(8) - X -
03-S8-16-71??(1 )(8) - X -
03-SS-17 -0002(2) X X -
03-S8-17-71n(2)(8) X X -
03-S8-17 _ 71??(2)(8) X X -
03-SS-18-0002(2) X X -
03-S8-18-7171(2)(8) X X -
03-S8-18-7171(2)(8) X X -

• 

TABLE 4-2A 

SOIL SAMPLES AND LABORATORY ANALYSES 
ABG STUDY A~EA . 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF 6 

Pesticides Dioxins I Explosives 
(I) Furans 

- - X 

- - X 

- - X 
- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- X X 

- -. X 

- - X 

- - X 

- - . X 

- - X 

• 

Nitrocellulose 

X 

.X 

X 
X· 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Metalsm Nitrate Nitrite Perchlorate 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X 

- X X X I 

- X X X 

- X X X I 
- X X X I 

I 

- X X. X 

X X . X I -
- X X X 

- X X X 

X X X X 

X X X X 

X X X X 

X X X X I 

X X X X 

X .X X X 

• 



•• 

Sample No. VOC(~) SVOC(5,.) Herbicides 
(5) 

03-SS-1 S-0002(2) X X -
03-S8-19-?71?(2)(8) X X -
03-S8-19-71??(2)(8) X X -
03-SS-20-0002(2) X X -
03-S8-20-?71 ?(2)(8) X X . 
03.S8-20-71??(2)(8) X X -
03-SS-21-0002(2) X X -
03-S8-21-71??(2)(8) X X -
03-S8-21-?71?(2)(8) X X -
03-SS-22-0002(2) X X -
03.S8-22-71??(2)(8) X X -
03-S8-22-?71?(2)(8) X X -
03-SS-23-0002(2) X X -
03-S8-23-?71?(2)(8) X X -
03-S8-23-????(2)(8) X X -
03-SS-24-0002(2) X X -
03-S8-24-????(2)(8) X X -
03-S 8-24-?? ??(2)(8) X X -

. 03-SS-25-0002(2) X X -
03-S8-25-??71(2)(8) X X -
03-S8-25-1771(2)(8) X X -
03-SS-26-0002(2) X X -
03-S8-26-11 71(2)(8) X X -
03-S8-26-1111(2)(8) X X -. - _.- ....--....:.--- -- -

• 
I 

TABL'E 4-2A 
. I . 

SOIL SAMPLES AND LABORATORY ANALYSES 
ABG STUDY AREA 

NSWC CRANE, CRANE, INDIANA 
PAGE30F6 

Pesticides Dioxins I Explosives Nitrocellulose 
(8) 

-
-
-
-
. 
-
-
-
-
-
-
-
-

.-
-
-
-
-
-
-
-
-
-
-

Furans 

-
-
X 

X 

-
-
-
-
-
-
-
-
X 

-
-
-
-
X 

X 

. -
-
X 

-
-

I 

\ 

r 

X X -
X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 
-

• 
Metals(7) Nitrate Nitrite Perchlorate 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X •. .,.;-.; 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 
- -~- ---



Sample No. voel!) . SVOC(!,I) Herblcldeli 
(5) 

03-SS-27-0002(3) X X -
03-S8-27-7171(3)(8) X X · 
03-S8-27-1711(3)(8) X X -
03-SS-28-0002(3) X X -
03-S8-28-1?? 7(3)(8) X X · 
03-S8-28-????(3)(8) X X -
03-SS-29-0002(4) - X X 
03-SS-30-0002(4) - X X 

03-SS-31-0002(4) - X X 

03-SS-32-0002(4) - X X 

03-SS-33-0002(4) - X X 

03-SS-34-0002(9) - X -
03-S8-34-??17(8)(9) - X -
03-S 8-34-771 ?(8)(9) - X -
03-SS-35-0002(9) - X -
03-'SS-36-0002(9) - X -
03-S8-36-7177(8)(9) - X -
03-S8-36-??71(8)(9) - X -
03-SS-37 -0002(9) - X -
03-SS-38-0002(9) - X -
03-SS-39-0002(9) . - X -
03-S8-39-1717(8)(9) - X · 
03-S8-39-1771(8)(9) - X -- -- -----

:. 

TABLE 4-2A 

SOIL SAMPLES AND LABORATORY ANALYSES 
ABG STUDY AREA 

NSWC CRANE. CRANE. INDIANA 
PAGE40F6 

Pesticides Dioxins I Explosives 
(I) Furans 

- - X 

- - X 

- - X 

- · X 

- - X 

- - X 

X X X 

X X X 

X X X 

X X X 

X X X 

Additional Samples 

- - X 

- - X -
- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- · X 

- · X 

• 

Nitrocellulose 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

, X 

X 

X 

X 

X 

,X 

X 

X 

X 

Metalsm Nitrate Nitrite Perchlorate 

X X X X 

X X X X -
X X X X 

X X X X 

X X X X 

X X X X 
,X 'X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

• 



• 

Sample No. voe(!) svoe(!") Herbicides 
(5) 

03-SS-40-0002(9) - X -
03-58-40-7171(8)(9) - X -
03-S8-40-7171(8)(9) - X -
03-88-41-0002(9) - X -
03-S8-42-0002(9) - X -
03-88-42-7171(8)(9) - X -
03-S8-42-1771(8)(9) - X -
03-SS-43-0002(9) - X -
03-SS-44-0002(9) - X -. 

03-SS-44-1717(8)(9) - X -
03-8S-44-1771(8)(9) - X -
03-SS-45-0002(9) - X -
03-SS-46-0002(10) X X -
03_S8_46??71(8)(10) X X -
03-88-46-71 71(8X1 0) X X -
03-SS-47-0002(10) X X -
03_S8_47_7171(8)(10) X X -
03-S8-47 _ 7171(8)(10) X X -
03-SS-48-0002(10) X X -
03-88-48-71 ??(8)( 1 0) X X -
03-88-48-1717(8)(10) X X -
Totals 45 113 5 

---

• 
TABLE 4-2A 

SOIL SAMPLES AND LABORATORY ANALYSES 

ABG STUDY AREA 
NSWC CRANE, CRANE, INDIANA 

PAGE 5 OF 6 

Pesticides Dioxins I Explosives' 

(I) Furans , ., 
- - X· 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- - X 

- X X 

- - X 

- - X 

- - X 

- - X 

- - X 

5 13 116 

Nitrocellulose 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

116 

• 
Metals(7) Nitrate Nitrite Perchlorate 

X X X X 

X X X X 

X X X X 

X .X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

·X X X X 

X X X X 

X X X X 

X X X X 

X X X X· 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

75 116 116 116 



. 1 Burn Area 
2 Burn Pit 
3 Deposition 
4 Reference 
5 Appendix IX. 
6 Excluding organophosphorus pesticides. 
7 TAL metals plus Sn (total). 

TABLE 4-2A 

SOIL SAMPLES AND LABORATORY ANALYSES 
ABG STUDY AREA 

NSWC CRANE, CRANE, INDIANA 
. PAGE60F6 

8 Sample depth to be determined during drilling. . 
9 Samples located In area between well 03-16 and the Burn Area, or between well 03-07 and the Burn Area, and receive Burn Area Analyses 
10 Samples located near Fill Dump Area south of well 03-07, and receive. Bum Pit analyses . 

• • • 
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.\ 

.~ 

\\ 
). 

LEGEND 

$ 
<I 
m 
• • 
.4 

• 
DRAWN BY 

J. LAMEY 

CHECKED BY 

Existing Monitoring Well 
Proposed Shallow Well 
Proposed Deep Well 
Proposed Soil Boring 

Proposed Sediment Sample Location 

Proposed Surface Water/Sediment 
Sample Location 
Proposed Surface Soil 

DATE 
6I22J01 

DATE 

D 
N 
N 
N 

Building 

Road 

Stream 

Forest Boundary 

Tetra Tech NUS, Inc. 

COSTISCHEDUI.E-AREA 
JEEP TRAIL PROPOSED SAMPLE LOCATIONS 

NAVAL SURFACE WARFAAE CENTER 
CRANE, INDIANA SCAlE 

AS NOTED 

Presumed Extent of 
--- Soil Contamination 

Abcw8 Action Levels 

100 o 
~-----=:--

COmRACT NUMBER 
0514 

APPROVED BY 

APPROVED BY 

DRAWING NO. 
FIGURE4-1B 

, . 
N 

100 Feet 

OWNER NUMBER 
CT0126 

DATE 

DATE 

REV 

o 
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APPENDIX A-2 

• Boring Logs of Soil Borings Drilled in June 2001 
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I .1 
1 , 
I 
I 

•• 

[ IL)T_T_NUS.IRC. BORING LOG Page ~ of ---L 
PROJECT NAME: NSWC CRANE BORING NUMBER: ~ ~~O ~ 
PROJECT NUMBER: ";"N~39";""6'"""0~--'-''''---------DATE: V31J2.L _ 
DRILLING COMPANY: lS~ GEOLOGIST: . ..,~r-+~~\\AOIC~-\J{[-----
DRILLING RIG' ~uQ.O""kAu. t)P\ DRILLER ~ (ER."q~ 

I_pl. ~h ~I 
No. (R.) s· .... 
Md or RQD 

IType 0 Run (%) 
RQD No. 

~ 

~S;). 

I'>'!I 
I-oo~ 

~~ 

ISampled: 03SS 01-~L~ v 

-" When rock corllQ. enlef rock brokSness. 

•• Include moni1or reacmg in 6 loot intelYaiI 0 borehole. Ina_ reacmg frequency it eleValBd reponse read. 

Remarks: 
-----------~------------------

Drilling Area 
Background (ppm): cg: 

Converted to Well: Yes No X --- Well 1.0. #: ___________ _ 



[ I L]T- Tech NUS, Inc. BORING LOG Page --.l.o' \ 

PROJECT NAME: NSWC CRANE BORING NUMBER: OY,~OU • 
PROJECTNUMBER -:-:N=39:-:::6~O---------DATE' ~r( 
DRILLING COMPANY: E-' .~ GEOLOGIST: ~~ 
DRILLING RIG: ,",\A~~~ \X;l"t DRILLER: ~. (Q~D.~ 

MATERIAL DESCRIPTION 
1-"" ~ 

_, 
s.mpe L.JIha6agy 

:~:~~"~J.I·~:\~~~::ll~:mm': 

1IIIilillllllllllll!\!I\I\[I\!!I\[1 

u ..... (A.) S"or ~I aw.g. :" : S - 0.- RQD -pie <D-Pl" IR.) '. . ~:::' ~:mmm 
IT~ .. R ... ('!ro) LMIgUI or :::" :: :"'-": .. ' . C 

Remarks 
ROD ..... ...- i:]::j::i~HUt :~,,~-'<, S 

~ 

ill::mm:W '.''''::: 
. 

:. :::. ··:m: 
/ 

, 
~ 1"L 1 a .......... h~ "'" (lJl."l,( ~~ ~e...\\Co In.. 

-' ... :>0. I"'" 

/ 
. - ... -.. 

i 2 
" 

~ , .. ' --
\~WC'i.~ O~ 10.0 

/' 
-0' _ .... 

f.P " \PIN b7t"\. ~' f- ' ~ M) -t"- S"loO :\).0 3 .. - .. ". . 

I~~ / X, . 
~ ,\,... 4 - .. -' ~ \: ~.~. ~\lAlh ~a ~ [).i)' -.. · .. 

/ ... • -0" 

-=-\U~--S' ~\> . 5 - · . -\1\10 ~-<y....,~ I.~~ ... "., ~c1 

/' 
. ' · . 

I~ - . · . ~ .. ""\- ~J. F~v:' 6 - ~ . .' ... ba 

7 / ... ' .... . 1:It~~ ~ ,..~' rJ)ftI~ Is~ 0.-" -
I~~~ /' ~#' "-\" i- \. '"S-u...' i- ().v 8 .. ' 

/ ... 

~ . \=.-~ \-S~\ , l)() 9 .. ' 

;~<J /' ~ 
. -

~ ·fS.~.~~ t.- '111' 10 .- - Illc.> 

/ 1~·O.\o- I 

/' 
/' 
/ 
/' 

.. ' 

/' 
/ 
/' 
/' 
/' 
V ISa/TlfJled: 03Ssa,\ 000") ~\~ 
/' ~ed:03SBO .u~_ ~ J3"1-O 

/' ISampled: 03SB nu.Ol...\n ~ {332-

I 
I 

I 
·1 

/ 
/ 

Drilling Area. • When rOCk coring. enter rOCk broksnass. 

- Include monitDr reading ~ 6 loot inI&MIIs 0 borehole. Increase reading frequency if ellwallld reponse reed. 

Remarks: 
---------------~--~~---------

Background (ppm):, bfQ 

Converted to Well: Yes No X 
-~-

WelltD. #: ________ _ 



e· 

e· 

[ I 1:] TetnlT_ NUS, Inc. BORING LOG . Page l of 1.-

PROJECT NAME: NSWC CRANE BORING NUMBER . ..::...: ~ffi:..1.q~&<:>~l:l.I.L...-_____ _ 

PROJECT NUMBER: ~N~39";";6=0---';"~--------DATE: (r;{\4./cJ' 

DRILLING COMPANY: e ,f. c:,. GEOLOGIST: -Jo:;~~~r(;:r-;t.tMo:"'--ve:.------

DRILLING RIG: . \-\'-'ll.o...":W.t0 t-- \)P'\ DRILLER- f\. _ c. 'S:n..v.-~ 

MATERIAL ... IPTION 

Is.n"" DepIh ~, 
..... (R.) e· .... 
end or RQO 

IType 01 R... ( ... ) 

RQD ..... 

/' 
v 
/' 
/' 
/' 
/' 

/' 
/' 
v ISampled: 03SS()l}~~ ~ 

Sampled: 03SB ()~ e... \~r:H 
/' 

/' 
• 'MIen rock comg, entar rock brok8rless. 

.. Includ8 monitor reading i16 toot intervab 0 borehole. Incr_ readilg Irequency if elevated reponse read. 

Remar~: __________________________________ __ 

Remarks 

Drilling Area..--_ 
Background (ppm): I fJ .Q 

Converted to Well: Yes No _......;X~_ 
WelII.D. #: ____________ _ 



-

[ I L)Tetra Tech NUS. Inc. BORING LOG Page \ of \ 

PROJECT NAME:' NSWC CRANE BORING NUMBER: O~~O~ - -. 
PROJECT NUMBER: -:-:N:=":39~6-=-0 ---------DATE: J;;L, __ 
DRILLING COMPANY' ~F ~ GEOLOGIST: ---";U~~u.<';"'~-::x..-----
DRILLING RIG: \-\.~\l..~ ~ DRILLER: ~) (E·§t:~#4\) 

MATERIAL DESCRIPTION 
- ..... CepI" -, 

..... (R.) 8" 01' 

end 01' ROO 
Type ... R... ('lIo) 

ROD ..... 

/ 

/ 
/ 
/ 

San1pled: 03SS )(...cD .:! 'P t~ 

Sampled: 03SBob_"'-~ e. \\60 

~ampled: 03S8 aUu(,.lO C"t \\ 'l.l_L)· 

• When rock IXIfing. enter rocII brc*aness • 

•• Indude monitor reading .. 6 toot "IBMdi 0 borehole. Increase reading frequency if elevalad repome read. 

Remarks: . ----------------------

Remarks 

Drilling Area • 
Back~round (ppm): I ito I 

Converted to Well: Yes No X 
-.....;..;".-

Welll.D. #: ________ _ 



• [ I L]T ... Tech NUS, Inc. BORING LOG PagelOf_\ 

PROJECT NAME: NSWC CRANE BORING NUMBER . .:.,.: O~~~~~_~=--_____ _ 

PROJECT NUMBER·N3960 DATE: u(\~ __ . 

DRILLING COMPANY: \:" .~ -S GEOLOGIST: _k~L.:!);lM~t:l:::O\":;:.t;);==-____ _ 

DRILLING RIG: h.u.Q.n":lu ... ,n~. \'l'P\ DRILLER: A -c..~~ 

is-pl. DepIh a_, 
No. (A.) O"or 

...s .... ROO 
IType", A... ("JIo) 

RaO No. 

., 

I\~~ 

I\'-\~ 

• I~~~:; 

...,'\ 
I~\\ 

V ~~.\O 
~+-~V~--~ ~--~-4--------------~--------~~~

~ 

V 
v 

:V v ISamplea: 03SBO'~.iJc~ 

ISQI ....... 03SBu~O e.l4."R 

• • When rodt coring. enter rocK broUness. 

- Indude monitor reacmg ~ 6 foot tn.MIIs 0 bofahole. Increase reading frequency if el8'l8ted rep0ns8 reed.. 

Remarks: . 

Drilling Area . 

Background (ppm): 10-0 

Converted to Well: Yes No X --- WeIlI.D. #: ________ _ 



[IL]T_T8ChNUS"I1C. 1 BORING LOG p_Lo,. 
PROJECT NAME: NSWC CRANE BORING NUMBER:;....: ~(1l,:.....I.....I~~U--____ _ 
PROJECTNUMBER ~N~39~6~O-';"'--------DATE: 61'\~ 
DRILLING COMPANY: E:..F-~ GEOLOGIST: ~4Q S?A\J.(ovg;.. 
DRILLING RIG: ~'Al\ O-;u AI\)\. t'\0\ DRILLER: A (t~ 

1-,... o.pth ~I 
No. (A.) II" Of' 

end or RQD 

IType.. R... 1%) 
ROD No. 

V '",.().'O'" 
~~~V~~~ ~--~~--------------~+-------~-+-r~ 

V 
V 
/' 
V 
V 
V 
/' 
V 
V 
V 
/' ISamoled: 03SB \!)~Ob\O e lb?D 

/' 
• When rOCk coring. enter rOCk brokeness. 

•• Include monatDf reacmg II 6 foot IltaMlls 0 boreholB. Increase nIIIcmg frequency if elevatad reponse reall. 

Remarks: ~ t)WC£1 'SQ:, "5-~ Dv.f;.""'tQ 'NO C.\£p.~ 
Drilling Area.---.. 

Background (ppm): I (l-u I 

Well 1.0. #: ________ _ Converted to Well: Yes No X ---



• 

-

[ I t:]TO". Tech NUS, Inc. BORING LOG Page _\_ of -l-

PROJECT NAME: NSWCCRANE BDOA~GNUMBER: ~~ 
PROJECT NUMBER: "':":N~39~6~0---------- .I~ __ 

DRILLING COMPANY' GEOLOGIST' ~~7i=~-v-~----

DRILLING RIG: \..t~", ~"Q. DRILLER: \~~rJO~ 

MATERIAL DESCRIPTION 
:-:;-

IS-pM 0e!IIh a_, s.nple LJIhcoIogr 

lill~,:!":::::::::::' @:::'< mmmlmml '. ·11!~ill!IIII~!lll.~ .... illl!!! 
u 

ilmm 
. ,::: ~::::,:" ::i:;: 

.... (R.) 11" .... ~I C'- : .:.:. 1111\11·:···· S :mnum Il~lj 
MIt ... RQO s.nple (Dept"IR.) . ': m 

Type a A ... ("JIo) IAngIh .... li·glll 
r;::: c 

Remarks 
RQO .... ~ ::::::. :;:.;::. mmim: 

s 

1:~llj!I~11 - ~ 
. 

11·:::l:.:!:/\:T ...... . ··.1111111!11111111111111!111111 mmi ::- :H::</ 
1 V ~Ltll ~~~.Lo rlDl.l .... ,e. ~ LL\~'U~- ~. 

2 /' WhMto i~ tJ-~ .)~~ . .JA'~~ 1"1 ~t.. 
.- .. I ;. 

/ 
~ .. : c 

I \f .. ""-A() ~ ~-~1') .... s.~, ~~ ~ 3 - - . - - .... 

V - ... 
I~ ~ 4 \J~ "" 

5 /' ~,O. ~~~).,,' 
;.~' 

/ ~U~"!II:~C; 6 

7 V 
8 IV 
9 1/ 
10 / 

V 
1/ 
1/ 
/' 
,/ 
/ 

: 

/' 
/ 
/ 
/' 
/' Ie!. .1. n-.t~~,.\o..tlr. t)~~ ,O'Q\t\ l~bJ.3~W\ 

/ ISampled: 03SB Cl.C\cn.u\\. <t .~'1 

/ I"" """",03SB ~' 

/' 
/ 

1-' 

• When rOClt comg, enter rodt brolulness. 

- Include IrIIIMDf raading in 611iot illlllYUs 0 bol1lhole. Inc:r_ reading frequency if el8ValBcl reponse read. 

Remarks: ____________________ _ 
Drilling Area 

Background (ppm)= ~ 

Converted to Well: YeS No _...;X~_ 
WeIlI.D. #: ________ _ 



[ I L)TO"" Tech NUS. Inc. BORING LOG Page ~ of .. 

PROJECT NAME: NSWC CRANE BORING NUMBER:.:.,.: ~O.t..:.~~&::.l;(\~\~O,,--____ _ 
PROJECT NUMBER: ~N~39~6~O~~=--------DATE: J; .l3:!?1u\ 
DRILLING COMPANY: S I~ c,. GEOLOGIST: C<;~UiAA;;V 
DRILLING RIG: Y\\A.ftn.-;'ut.I£ ~~ DRILLER: A < tnL~~ 

MATERIAL DES, ....... "'UN ."!"'" 

ls.mpl·l~ ~I 
No. (R.) II" or 
_ or ReD 

IT".. .. R... ('lIo) 
ReD No. 

Remarks 

V r-.o.\O 
~4-~~~~~ ~--~~------------~~--------~~~~ 

V 

V ISampled: 03SS\Ot>Qu':) e W\t() 

ISampled: 03S8 \VO~-b -e. \t)\\.,\ 

• When roclt coritg. enter rock brolf.eness. 

- Inctude moniIDr raacmg it 6 1001 ittelVaB 0 borehole. Increase raading frequency if ele¥aIad reponse read. 

Remarks: . 
Drilling Area __ _ 

Background (ppm): k) 00 

Converted to Well: Yes No X --- WeIlI.D. #: _________ _ 



• 

•••• 

. ' 

I 
I .' 

[ I L)Te". Tech NUS, Inc BORING LOG 
Page _\_ of _\ _ 

PROJECT NAME: NSWC CRANE BORING NUMBER: ()"'!>~ t\ 
PROJECT NUMBER: N3960 DATE: "'-~~~~~""""""'------

DRILLING COMPANY' ~ ~ ~ GEOLOGIST: ..... \\ol?l=~-:-\\:-:~...;;::'=~ ___ _ 

DRilliNG RIG: \\.~~~ 'OQ\ DRillER: A (~~~~~ 

MATERIAL DESCRIPTION 

-..... ~ 8'-, 
..... tA.) e""or 
_ or ROD 

Remarks 
T~or R... ('JI.) 

FIQO ..... 

2 / \ 1 i~,\ '"i UJ,.~'<. ~"'\-~ I""- u 

3 / 1 ~ \ 1. \.l'" ~-~ ... C;.~ ~ i' ~ .... ·, ... ft .... ~o.o 
".0 

,,"0 

~-
~J !\y 

/ I",,·Q.\~-
~+-~V~~--~ ~----~~------------~~------

~-+~~. 

/ 

Sampled: 03SS \\~~ ~ \'-:\~L 

v 

• WIlen rOCk cor .. g. enter rOCk brollaness. 

.. Include moni!or ~ m 6100lmIBMIIs 0 bonIhoIe. Increas& reading trequency if elBvalBd reponse read. 

Remarks: --------------------------------
Drilling Area 

Background (pptn): ~ 

Converted to Well: Yes No X 
--~-

WeIlI.D. #: ________ _ 



( I LJTetra Tech NUS,lnc. BORING LOG pagelotlt PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLI~G RIG: 

I....".. ~ a-. 1 
..... (R.) 8"or 

.nd or ROO 
IType GI Run ('!!o) 

ROD ..... 

./ 

NSWC CRANE BORING NUMBER: O~~ \ ':) 
-:';N~39~6~O";;";";~~-------DATE: ~;:;:;'~,~r"(jil~,/~\),------
---=p:~~;"'J'~-S=-.---------GEOLOGIST: _~o~ ~A\U" ~ 
k.u~ C)Q\ DRILLER: ~C~~~ 

. MATERIAL DESCRII'" IIV--"! 

u 
s 
c 
s 
• 

Sampled: 03SB \ ~\Q Q.~tJ~ ., . 

Remarks 

• When rock axing, enter rock broIcaness. 

. ~ Include moni1or rea~ In 6 toot InIBlvals 0 borehole. Increase raading frequency it ellwalad reponse read. 
Remarks: ____________________ _ 

Drilling Area __ 

Background (ppm): I o.\) 

Converted to Well: No X 
-.....;..;...-

WeD 1.0. #: ________ --,._ Yes 



• 

• -

• 

[ I L]T- Tech NUS, Inc BORING LOG Page~of_\_ 

PROJECT NAME: ...;..;N~SW.;..;.C..;;.....;..C.;..;.;RAN~E~ ______ BORING NUMBER: 0??~4 

PROJECT NUMBER: N3960 DATE: 'sat- \ 
DRILLING COMPANY: b J:- co, GEOLOGIST: ~'9g....l(':)~~!=-.M::f"''''';;''~\e~--------

DRILLING RIG' ~'"'-~ ~\'\ DRILLER' ~_~~ 

I_pl. 0e!Ilh a_, 
..... (A., S'or 
_ or RQO 

IType 01 R... ("" 

RQO ..... 

ISampled: 03SS \~o~').. ~ ~"\~ -
Sampled: 03SB \"-V'M>b ~ \.,~~ 

• When rOCk COJllg. en18J roc:a bJokeness. 

•• IndUde rnoni1Df reacmg iI 6 toot iltllMIb 0 bonIhotll. Increase reacmg frequency if el8'lalBd reponse read. 

Remarks: -----------------------------

Remarks 

Drilling Area 

Background (PP~): I ()..i) . 

Converted to Well: Yes No X ---- WelltD. #: _________ _ 



( I t]Teka Tech NUS, Inc. BORING LOG _ Page 1- of .. 
PROJECT NAME: NSWC CRANE BORING NUMBER: O~':I\) \') . 
PROJECT NUMBER: ";";N';;"39';";'6";;"0~--';;;"""'-------DATE: ~¢<J(OL 
DRILLING COMPANY' t. f C; GEOLOGIST: ~t5(u.<tM:-c... -
DRILLING RIG: ~I\)\" {JP\. DRILLER: _ ~n.~~ 

MATERIAL ut:~\.iMn"'_llul'! 1(ppII: -.... 
.,.,. -, s-pIe LJthoIcIIw 

111~.I· 'I: III u [ No. (R.) S· 01' -..." aw.- .. . 
S : . . . '. .. 

IT;;: .. 
... ROD -pie (DepthlFt.) 

. '(>"c"" ::<':, .. '::.:. .:: :: .... :,. :: C Run ('Jo) I.MIgth ... Remarks S ROD No. ......... 
':m'fui!!~ili ,mi"".' ',,\ ..-.... • 

I!jll·l·jilj::.",,:::;: f:':::::;::: !:':::: :lH\ .. ;;.:<: :,' 

1 /" : . .: . .;, . '''':'. ~ ~~~ l"\:tR.tr ~~ .. OOJ.\A."'\. . IlR_ 1)0 

\Wj\ 2 /" \'~ \ .(/ ~fW:) vf ~.~ ~"> b~ ~ 

/" I • S~ lV:~'( S~""\ ·Cc 3 

II 
~ 

~~ /" )X" ~ 
, 

lu."'t'< ~~, ~ 4 \ .\ ~o 

5 :/ I~~ c..\k<e-<. S~,~/~ I~ ~o 
,:>.~ 

/" I~ ~ .... S<,.~ I~ .~~~~t. 11e) 
iOCtl" 6 

V · . ' .. 
~ XC ~V:w()~ s.·S ~~ I~ OC) 7 ' . \ .•. ;;,l . 

.~~ :/ ~y · . \. . 
IS,<) 8 

.. ,; ., 
I ~~ l\A~\.'< S"U.'\ p.o I , '" 

9 :/ • .-..r .. t -~NC).l. S.,:::>. w-.th f.p ~o • ,.l .... -

I~~ /' ~. 
, 

~ ~ 10 . ..--' - ~ 

'V ~v 

/" \:\t).lU 
, 

/" 
/" .. 

/" 
/" 
/' 
/' 
/" 
/' 
/' 
/' [Sampled: 0355 \C)c.)OO,¢ e._1')C\\'d,. i'!' ~r""''''D 
:/ ~"rnnIAt'l: 03SB \5~ e. {)c.\'ct\ ~t:: "'-'" "'11 

:/ Sampled: 035B \::;OblO ~O '15'0 
/' 
/" 

• When rock coring, enter rock brollanass. - .. 
Include mom1or reading ., 6 fool.,teMllS 0 bonIhole. Increase rBIlding frequency if elaYaIIId reponse read. 

Remarks: --------------------------------
Dnlhng Araa..--... 

Background (ppm): I Q.y ·1 

Converted to Well: Yes No X 
--~-

Welll.D. #: ________ _ 



• 

• 

[ I t}etra Tech NUS, Inc BORING LOG Page _\_ of _\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: O}5~\b 

PROJECT NUMBER: "'""N~39";";6";'0~-~-------DATE: ~-::~;":':/2!'~CeU"-\ ------

DRILLING COMPANY'· r \" 'S) GEOLOGIST: ~~~U(~ 

b\1QQ.""lU.tA 5)tr\ DRILLER: A , Ctn.~~ 
DRILLING RIG: 

:s.mplt 0epIh ~, 
No. (R.) 8· or 

""" or RClD 
ITypeoo Run ~) 

RClD No. 

i/ 
/ 
1/ 

• When rock comg, enter rock brokeness. 

ISampled: 03SB \bob\."O @...- I o~l)· 

···lnclUde monilor reading in 6 loot intervalS 0 borehole. Increase reading frequency if ellwated reponse raad. 

Remarks: . --------------------------

Remarks 

Drilling Area 

Background (p"m): ~ 

Converted to Well: No X 
-......;...;...-

WelltD. #: ____ ~ ___ _ 
Yes 



[ I L]Te". Tech NUS, Inc 
,.. 

BORING LOG' 
PROJECT NAME: NSWC CRANE BORING NUMBER: 
PROJECT NUMBER: ~N~39~6~0----"";~-------DATE: 
DRILLING COMPANY: t..F-<;· GEOLOGIST: 

DRILLING RIG' . \-\\..l~~rJt· ()~\ DRILLER' 

MATERIAL Uc;:,l.tnlr' nON 
s.mpll Depth B_' 

No. (A.) .,. or 
_ or ROD 

Type 01 Run ('%) 

RQD No. 

} .. ':l 

( 

,Lot W' 
L"~ 
.\.. ~ -~ wr C).C) ~') 
~I:.'\.L ,-l\A'\' ~ \<;,-
,\L 

Sampled: 03SB \""I04cAo e., \\.\').~ 

• When rodt coring. enter rodt brokaness. 

•• Inc:lude moni1Dr I8Ilding in 6 1001 inl8rvals 0 bonlhole. Inaease reading frequency if elevaled reponse read. 

Remarks: 

'" 
)~ 

~5 
-\.., 

----------~------------

Remarks 

:::. 

Drilling Area~~ 
Background (ppm): I C) \J 

Converted to Well: Yes No X 
-~-

Weill-D. #: _________ _ 



• 

• 

[ I t]T .... Tech NUS. Inc . :0.. 

BORING LOG Page-Lof_' 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

DRILLING RIG: 

NSWC CRANE BORING NUMBER: ()"3 Sis (B 
";'N~39~6"';"0"";";"~~-------DATE: (0 -J,..tI\--o I 

J{ 1\_ GEOLOGIST: ~KT--:::-:: S",~ N\.~""~Ir7~~?~_J"I':"'T'".---

-t~tI\t-!!~l~_~-U-AC...J~''II;;-W'~'{-----DRILLER: t<EN M r\1lQ.'-{' \ 

IS-pit Depth a-. I s-pIe 

No. (Ao) ror ~I 
MIl 01' ROD s.npIe 

Remarks IType_.. Run ('JIo) lM9h 
ROD No. 

7/ 
8/ 
9/ 
10/ 

S!lmpled: 03SS t S 000")... @, II +0 . 

Sampled: 03S8 Jbc)).O ~@.... 1).0 0 
, .... 03S8 

• When roc:k CDl'lIg. enler roc:k brokeness. 

- Include monitor I88cW1g in 6 loot inl8lY&1s 0 borehala. Increase reading trequenc:y if elevated reponse read. 

Remarks: 
--------------------------~---

DnltingArea 
Background (ppm): ,r-~o~ 

Converted to Well: Yes No X 
-.....;..;...-

Well I.D~ #: ________ _ 



( I L}T." Tech NUS. Inc. BORING LOG . Page ~ of • 

PROJECT NAME: N5WC CRANE BORING NUMBER . .;,..: ~O'-~-?:%~~;..::~ ______ _ 
PROJECT NUMBER: -:-N~39=-=6~O----------DATE: ~~O\ 

D~ILLING COMPANY: S,f.5 GEOLOGIST: ..... tt~I&:~6~t:;..:.\\.(-OVu:-----
DRILLING RIG' DRILLER: . ~ • CHtv.~ 

M~I~ DE5CRIt' IIUN 
I_pM o.,.t" B_1 

No. (A.) S"or 
_ at RQO 

IType... Run ('lro) 
RaO No. 

Remarias 

!Sampled: 035B \~o-.u~ t. \\.\.lO ! 

• When rock coring. enter rock brolceness. 

- 'netude moRl1Or readll"lg In 6 loOt in1efVaB CL ~rehota. Ina-ease readklg trequency if 88valad reponse read. 

Remarks: jQ) ft\mhP ~"'1 ~) IJUS) Q\1£,. \.U wo c.vtf:Sl)..NU:. 
DnlfingArea 

Background (ppm): ~ 

Converted to Well: No X --- . WelltD. #: ________ _ Yes 
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( I t)TO"" Tech NUS,lnc BORING LOG 
Page ....L of _,_ 

PROJECT NAME: -:-N:-=-S::-:W~C....;;C;.;..R;;..;AN;;..;.;:..E_~ _____ BORIN.G NUMBER: D'),)~'M> 

PROJECT NUMBER: N3960 DATE: ---><.o~?~C)..O"'-"-:=-:--------

DRILLING COMPANY: t..r.~ GEOLOGIST: ~~\S~<Ml-

DRILLING RIG' \-\",{tttmtJl. \)t>'\ DRILLER" It tE..~~"l.fJ 

is.mplo De!>Ch e_1 
No. (R.) s· .... 
....s or ROD 

[Type.. Run ("") 

ROD No. 

• When rock coflng. enl8r rock makeness. 

•• Include monilOr readilg in 6 1001 intervals fit borehole. Increase reading trequency if elevallld reponse read. 

Remarks: 
-----------~-------------

--

Drilling Area 

Background (ppm): 1"-0 

Converted to Well: Yes No X 
-~-

WeIlI.D. #: ______ ---



( I t]Teva Tech NUS, Inc. BORING LOG Page.L Of __ 

PROJECT NAME: NSWC CRANE BORING NUMBER: ffi<:'c>()-\ 
PROJECT NUMBER: ~N~39~6";;"'O ..;.,.;...;.....;...;.;;;~------DATE: '--;6:--=--=-'/tYF::u-:t-X -----
DRILLING COMPANY: f:- .f _ S- GEOLOGIST: ~~_i~~~. 
DRILLING RIG' \A.\.A.ro"J.U~ 'OP' DRILLER: 7f '-U<. .... -... 

MATERIAL .............. IIPTION PIDIFIO' 
Is.mpll 0epIh a_, 

..... (R.) 15"« 
._ 01' ROD 

Remarks ITn- 01 AWl (%) 
ROD ..... 

/ \Q.\')J 
~+-~/~~~ ~--~-4----------~--~~------~~+-~ 

/ 
/ 
/ 
/ v 
t/ 
/ 
/ 

• When rOCk c:omg, enler rOCk brokeness. 

.. Include monitor reading in 6 loot intervals 0 borehote. Increase reading frequency if eleYated reponse react 
Remarks: ____________________ _ 

Drilling Arear"""!""""~ 
Background (ppm): I c) J 

Converted to Well: Yes No X 
-...;..;.....--

WeIlI.D. #: _______ ~-
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( i l]Tetra Tech NUS, Inc , BORING'LOG Page -L of _l_ 

PROJECT NAME: -:-:N-:-:SW~C=-C.;;;..;R..;;..AN=E _______ BORING NUMBER_: -;Q)s~~~~1T~~~ ____ _ 
PROJECT NUMBER: N3960 DATE: ~L)jlo\ 

DRILLING COMPANY: t t-> GEOLOGIST: Q)'()i\5t\l.L(i>\J~ 
DRILLING RIG' \-\\l.Q.Q:l.OtJ~ \)~ DRILLER: A ~Un.~1-tJ 

MATERIAL DESCRIPTION 
s.mplt De!>th 81-.1 

No. (A.) 6"0. 
_ Of' ,ROD 

Type'oo RWI ('110) 

ROD No. 

v 
v 

• When rock comg. enlllr rock brokeness. 

•• Inetude rnoni1or reading in 6 loot intaN. 0 1IolahoE. Incr_ raading frequency if elavaled reponse read. 

Remarks:' St) C"Ov~?-. ~r tV~i~ {)"'t, ""'{,o "-'.):0 C\£M\MlQ 

I:III!IIIIOOI 
Remarks 

Drilling Area 

Background (ppm): ~ 

Converted to Well: Yes No X 
-~-

WeIlI.D. #: ________ _ 



[ i L]Te .... Tech NUS, Inc BORING LOG Page L of -J..... 
PROJECT NAME: NSWC CRANE BORING NUMBER: 03 S ~ :t ~ • 

~N=39~~=-------------~---DATE: ~Owrb-~~~-·~O~'-------PROJECT NUMBER: 
:::":;::==~=:=::=====GEOLOGIST: I:S S I ~(..I( \I (" 
~ AA~rHl DRILLER: ~ 1'l\(\(lQ_4( ~ 

DRILLING COMPANY: 
DRILLING RIG: 

MATERIAL DESCRIPTION 
I_pit o.ph 81_1 -pie 

..... {A.I s· or _ery 1 

..... or ROD _pie 

IType_a R... 1"'01 ~h 
ROD No. 

Remarks 

1/ Old 0 
2/ I 

3 V \ 
4/ , 
5/ \.l 

6/ W6'" 

7/ ~ ~, V \J 
~i G-l P\.1 SGMb S 1\,1 at-

L • ~ • \jl :Il..l ~UI ~s.~ (). c:' • PH II 

9 V ~(IJl'1-r 

~~~~~--~lI!t~ '~4-~~~----~~r-----~~~~~----4-~~ 
10 / 7. /~\,-=1t:'-'~~~~~::.!.....Jta~-4:t14---¥.---44-+-+--I 

~~~V-+ __ ~~V;~ __ +-4-__________ -+~ ______ -+~~~ 
V (0 

V 
V 
/ 
V 
V 
V 
V 

/ 
V ISampled: 03SB ~3 oro 10 @. f~IO 

ISampled: 03SB -

V 
/ 

• When rDdt coring. enter rodt brolulness. 

- Include monl1Or readlll9 II 6 foot 1118rva1s 0 borahol9. Increase reading frequency if elevated reponse read. 

Remarks: -----------------------------------------
Drilling Area 

Background (ppm): I r--Q~ 

Converted to Well: Yes No X --- Well 1.0. #: ____________ _ 
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( I L}:r ••• Tech NUS, Inc .. 

'" ': ,', 

'?". ". " 

• I "~. 

.' BORING·LOG Page _\_ of _\_ 

PROJECT NAME: -:-:N:=:SW=-=-=-C....;;.C~RAN~E~ ______ BORING NUMBER: O~SCO ~ 
PROJECT NUMBER N3960 DATE· .;...{:j;-:"6-".-~=7~().-;;, ------

DRIUING COMPANY: _t..-.:..:S~, ~..:::..... __ ==-____ GEOLOGIST: \'5~UlQ~c... 

DRIUING RIG: \-\u~~ ~ ~V\ DRILLER:'" -4R.v.~ 

ls.mpM Deph B'-al 

MATERIAL DL __ .... 'IIU_N 

No. (R.) S" Of' 
_ 01' ROO 

IType.. Run ('lIo) 

ReD No. 

Remarks 

110 

~,) 

~.) 

I">·: Ibll Pd b-~ 
bO 

~() 

1.>...<> 

~C) 

1/ 
1/ 

I 

• When rodt oollng, enter rodt brotulness. 

.. Indude 111011i1Dr reading iI 6 toot iltllrvats 0 bol8liola. Incr_ reading trequency if elevated reponse read. Drilling Area.---_ 

Background (ppm): ~ 
Remarks: 'f> Jrsa ?> e N ThA.\: -W \Art) C\.ten}:N4;. 

Converted to Well: Yes No X ------ Well 1.0. #: ________ _ 



[ I L]Totra Tech NUS,lnc, BORING LOG 
PROJECT NAME: NSWC CRANE BORING NUMBER:D~ScodS 
PROJECT NUMBER: ~N~39~6~O"";"';"';;"';;""";;~------DATE: ~~~~~\------
DRILLING COMPANY: £" S.') GEOLOGIST: --;;.;W;;..:...:6~'::':::=:;';""::::l~C:::t,~ ___ _ 
DRILLING RIG' \-\'"'~~ DO\. DRILLER A, l~~ 

MATERIAL ... _ ......... ' IIUN 

is.np. DepIh a-I 
..... (A.) 11'"01' 
_ 01' ReI) 

Remarks I: 
IType.. Run ('10) 

ROD No. 

I· 
\~--~~~--------------~~~--------~~~~+ 

v 

• When rock comg. enlar rock broIIeness. 

- Include monnor r8IlcRIg In 6 loot in1erwIIs 0 bonItIole. Increae r&ading frequency if el8va1lld reponse read. 

Remarks: ---------------------------------------
Drilling Area •. 

Background (ppm): I O-ft 

. Converted to Well: Yes No X 
----~-

Well 1.0. #: ________ _ 
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[ II:]T .... Tech NUS. Inc . BORING LOG Page-Lof.L 

PROJECT NAME: 
PROJECT NUMBER: 

DRILLING COMPANY: 

~N=-=SW~C=-C..;..;R..;.;..AN.;....;..;;;.E _______ BORING NUMBER;.;....: ~V_' ?,:;.S~B~:l_k~ __ _ 
N3960 DATE: b .~~- aL 
"';";-=~--------GEOLOGIST: K..~ ~. Mf-' 50 ~ 

DRILLING RIG: DRILLER: ~ E:('l M f\JIl. Cl "i' , 

!s-p. o...th ~I 
No. (A-) lI"or 

end or RQD 

Type .. R... (".10) 

RQD No. 

1/, 
2/ 
3/ 
4V 
5/ 
6L 

v 
v roo : 03SS'2~ 000"2 @ 1340 

ISampled: 03SB 

• When rock comg. enter rock broIumass. 

- Include monitor I1IIlIDIg iI 6 toot illemils 0 borehole. InC1'8M8 raadilg frequencY if elevalllld reponse read. 

. Remarks: ------------------------------------------
Drilling Area 

Background (ppm): I r-""""=0-

Converted to Well: No ----Yes x WeD 1.0. #: ________ _ 



( I t]Te"" Tech NUS, Inc. BORING LOG Page..L 0(. 
PROJECT NAME: NSWC CRANE BORING NUMBER: 0"3 s& 2..7 
PROJECT NUMBER: ~N~39;';"60~~~------DATE: --,=-7' '"""!'2~+-:r---o:::-:-( -----
DRILLING COMPANY' GEOLOGIST: K, S { MPJo N 
DRILLING RIG: DRILLER: 

MATERIAL u .............. IIUN 
s.npI<I ~ a_I 

No. (R.) e" or 
.nd, CIf AQO 

Type ... R... ('110) Remarks 
ROD No. 

8 ~ 7'0'-
t--+--t'-~ /--t 7 I ~-+--4-----~,-+-i------+--+-+-~-±:-I. 

9 / ~_-+_~R~~~F~V~~A~l~~=-~7~-~~------~T-~~. 
10/' 
11/ 
12/ 
13/ 
14/ 
15/ 

'/ ISampled: 03SB:1.7 0 ~~ @.,(~ 

• WI\en rock comg. enlllr rock brokeness. 

•• Include manitDr raading II 6 IDoIlltervaJs 0 borehole. Inaease raading frequency if alevBl8d raponsa read. 

Remarks: 
---------------------------~-----

Drilling Area.--_ 
Background (ppm): I 0 

Converted to Well: No X 
-.....;..;...-

WeIlI.D. #: ________ _ 
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( I t)Tetra Tech NUS. Inc. BORING LOG PageL of_' 

PROJECT NAME: NSWC CRANE BORING NUMBER' 0'3 S I!> :l. B 
PROJECT NUMBER: N3960 DATE: 
DRILLING COMPANY: E.~-l5. GEOLOGIST: 

DRILLING RIG: \:\.~~~n~ ~ J-IANf) AfFJE(l. DRILLER: 

MATERIAL DESCRIPTION 

I~' ~ 
_, 

s.mpIe LI\toGIagy 

~'II' 
u 

(R.) ror R--,I ~ 
.. 

S 
(DePhlR.) 

. . . : 
end or ROD _pie 

C 1":'0 R ... ('Yo) lAngIh or 

li~~ 
No. Sc:r-.d l~lli0rurn:! s : m~:: ~><> 1nI ...... . 

" 

11~ll~~i~ 
,;: '. 

r,: : : : 
.. 

1 '/ 

~ 
S"OF\ tU.r-l <':'~'f ~~ftSA\' ~ 

2 1/ J, . RotM. FAPf'P1 ~RAVC'--
3 1/ ,~ STIff , I 

4 V --It ,~ \V ,[I V 
5 1/ rr-o; 
6 / t' 
7 V 
8 / Rc-FUsA-l.... 
9 V r 

V \ 

10 

V -
V 
V 
1/ 
'/ 
/ 
/ 
/ 
V 
:/ 
V ISampled: 03SS·:te 0 001.<al (').0 

V ISampled: 03SB 2. ~ 0 ~O+@ /640 
!V ISarrpled: 03SB'1.f) 

1/ 
/ 

. • When rock conng. 801er rock brokeness. 

•• Include monilOr reading in 6 loot intelY8ls 0 borehole. Increase reading trequency if elevaled reponse read. 

. Remarks: 

.-

-----------------------------------------

b 'A.,,\- 0 I 

~~~t'·tt~ 
PDFID 

IH< 

~~:I I:: 
I~! 

Remarks 

f\\OI\1"~~ 0 II o rJ 
.~ 

W~1"" 

~ 

,=:00,,1.401 oJ 

Drilling Area,.------. 
Background (ppm): I 01 

Converted to Well: Yes No __ .-::x~_ WeIlI.D. #: ____________ _ 
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( I t)Tetra Tech NUS, Inc. BORING LOG Page J.- of J.... 
PROJECT NAME: NSWC CRANE BORING NUMBER;;...: ....l(~1) ..... ):..iI:B:...I3....l\\!--____ ._ 
PROJECT NUMBER: ~N~39~6~O~---------DATE: Jg,a'6IQ\ 
DRILLING COMPANY' ~ • r S GEOLOGIST: K.:e: ~~WCA.£;C.--
DRILLING RIG: '-'.~{l.(OU.tJf: D~ DRILLER: A l\;:.(t."Ult.) . 

MATERIAL DESCRIPTION 
Is-pl· ~ 

_I -- l..IInaIoIw ..... 8"or R-.ryl a-.- .;'.;: .' ".: :~ . . ::<H s 
..-I or RQO S-ple ~IR.) r·. ::~~ :. C Typ. .. Run (%) LM1gIh ... ;.;.>:::= .. :<~.::, Remarks 
RQD No. aa-.d 

: :. .. s II 111;1111\11 
Illiiillll'IIIIIIII\lllillilll:lilll u 

~:L:U[~<.: . m 1nI ...... 
:. . . . 

I'~ill " 
. . . . 

!r:i:::·l~:.·:mm:·IT ;::::::::;: :~<H)!: .. ::"'=. ::<:':\ . 
::::::::;;::::::. .. :: :nY:::>::::::::U~::Y 

/ ',\ .... ,~ 1 ~~ ,,JJ c( ~~~'\.. 

2 / ~ I~ ")...4." ~ ~ ~S. ~~ )C, 

/ \ 'v.( Surr( C;~.."O( W'{ 
I' 

3 ~. (L 

~\ 4 / ~, \L-- I \'xTti. ,,-\ r S-u..""T< (AA,"'( <..L 

/ I~ 5~ l\l\'t wi ~~ \ 5 

~ IS-).. 6 / I~- t\, )~.~M~~ lY 

7 / I~\.~ ~-~~ Vrs.~_ ~~ $Y 
8 / \t\1~ \IItJ S~ \.\J.!-'-S~ . ~ 

/ """~ 
... 

\ ~ 9 /;.>; ~ 
~-:, 10 / I~ .1 \Y / 

/ \.(). \U 

L 
;/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ iS~ .. 't" ...... 03Sn'\<»>J ~ \~)o 

/ ls~.""""",,",,. 03SB~~O:}Qb ~_\~~~ 

/ ISampled: 03SB~\.)~blO .Q. \~\\) 

/ 
/ 

• When rock coring. enlBr rock broIcaness. -Indude monitor readlllg n 6 fooll1\ervals 0 borehole. Increase reading Irequency if elevated reponse read. 

Remarks: 
----------------------~------

l)o D.n 

~o 

no 
10..., 

100 

1).<1 ifoo... ..... ...... 

00 

~o 

"', 
u-J_ ~ ~ 

DnlhngArea 
Background (ppm): r-I O()~-

Converted-to Well: Yes No . X Welll.D. #: ______________ _ 

-
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[ i i:)T- Tech NUS, Inc. BORING LOG Page.lofL 

PROJECT NAME: NSWC CRANE BORING NUMBER . ..;..: ~O.~==~~5::...~=b=:-____ _ 
PROJECT NUMBER: N3960 DATE: 6~ 

DRILLING COMPANY: ~ .r. '>. GEOLOGIST: --=~'!¥I'p'~ ~~:---t-t-----

DRILLING RIG: \hAQ r. "UAU. tl\>-t DRIlLER: 1\ he ane~ 

1_ .... ' 0epU0 a-I 
..... (R.) S"or 
_ or RQO 

IType .. R... ('Jo) 

ROO ..... 

ISampled: 03SS')~ooo cr- '<.... \"\\.0 

Is ..... .,.. ....... 03SS ~ (X,\O V \~d-'\ 

• When lock conng, en_ lock lKokanass. 

- Include moniIr:w I88cmg in 6 toot intervals 0 bol8hole. Increase reading frequency If elBvatad lepoIIS8 lead. 

Remarks: . 

Remarks 

b.o 

b-o 
!Do 

b.c":l 100ft 1C>c 

~o 

~." 
h.u 

Io.n 

100 

1120 

Drilling Area 

Background (ppm): l:QjL 

Converted to Well: Yes No _~X~_ 
Well 1.0. #: ________ _ 
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(IL]T .... TechNus.lnc. BORING LOG page_l_m. 
PROJECT NAME: NSWC CRANE BORING NUMBER.,;...: ~?~~~q~?~n~;'\W~:"------
PROJECT NUMBER: ~N~39~6~O"";";"';--"";~-------DATE: '4. v-#-,'v 
DRILLING COMPANY· €Of- S GEOLOGIST: ~'\Q... ~\I£t.. 
DRILLING RIG: \.!M(Ul;AAtJE. oP\ DRILLER: J~ .r 

Is.nph ~ 81_' 
No. IA.) 8" or 
end <w RQo 

.Typeo Run (%) 

ROD No. 

. -.;. 

U 
Hi s 

c 
s Remarks . 

/ 

V """t.\)_~ 
.11---+---+~/--,I------I 1---~I---4-----------II-I__----_+__+__+__+__t 

J--+---I'-I/----".I--~ 

v 
!Sampled: 03SB"?:>Q ~~b~~~ 

........ • When rock coring. entar rock brokeness. 

. '-- Include monl1of readlfllJ In 6 foot Intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
---~---------------------

Drilling AIea ___ 

Background (ppm): I a.O I 

Converted to \'Veil: Yes x Welll.D. #: _________ _ No ---
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[ I t)T"'" Toeh NUS, Inc BORING LOG Page l oflc-

PROJECT NAME: 
PROJECT NUMBER: 

NSWC CRANE BORING NUMBER . ..;..: .... (:')~~\~'C,~L.:4~oW-,(') _____ _ 

N3960 DATE: ~ 
DRILLING COMPANY: E..~,S. GEOLOGIST: ~c)~ t\1oL\l""~~ 
DRILLING RIG: ~\t.NljUt.lf: tRs DRILLER: A, U:\\.~~ 

i-pit! DepIh 8-.1 &.nfIIe 
No. (R.) ror -..,1 
.nd or AQD &.nfIIe 

Il"ype_'" R... (%) lAr9h 
ROD No. 

• /" ~t).l"/ 
~ ~--~+-----------~------~~~~ 

~ 

s .. , ........... 03SS~uC)OO~ e.... \U(}.() 

'Sampled: 03SB u.o (}~b -e.. \0').5" 

• When rock oollng. enlBr rock brolleness. 

•• tndude monitor reading in 6 foot inlarvals @ borehole. Ina-ease reading frequency if elevated rep0ns8 read. 

. RemarkS: 
-----~---------------------

Drilling Area 
Background (ppm): '-1 Q-t-v-'I 

Converted to Well: Yes No X 
-~-

WeIlI.D. #: __________ _ 
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( I t]T-Tech NUS. Inc, BORING LOG Page _,_ of -.1... 

PROJECT NAME: ~N~S __ W,"""C;,.....;;..C.;..;R.....;AN __ E~ ________ BORING NUMBER . ..;.,: -7~~~-------! 
PROJECT NUMBER: N3960 DATE: 
DRILLING COMPANY: ~.~_ S. GEOLOGIST: 

DRILLING RIG: ~~C; DRILLER: 

DepIh a-I 
(R.) I"or 

or ROD 
Awl ("JIo) 

ROD ..... 

1 

c,..\ 2 

3 

s'';). 4 

5 

~~) 
6 

7 

a 

9 

'.>.1.\ 10 

~~, 

. ·tif 

:03SS 

SArnnh:w1: 03SB 

• When rock coring, en1er roclc brokeness. 

•• Include monitor reading in 6 loot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------------------------------

Remarks 

~",\4) 

Drilling Area 
Background (ppm): Ir-Q....;;;.\)~j: 

Converted to Well: Yes No X --------- WeIlI.D. #: _________________ _ 
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r I L)T ... Tech NUS. Inc BORING LOG Page l of -1 
PROJECT NAME: ~N~S..;..W;..;;C....;C;;.;.R..;..AN~E~ _______ BORING NUMBER....;: _~~~=.;~::::..\\._\{.....;.,...-_____ _ 

PROJECT NUMBER: N3960 DATE:~ro\ 
DRILLING COMPANY: "';";";'b~.;.o~,...,~ S ..... ---------GEOLOGIST: ~i)~"""~t.. 
DRILLING RIG: ~~1(Mlt. \'Ps DRILLER: A, ~'U.'7ofJ 

i'-O.c I~_.~r ')~~~""\. 

~ I~, ," ~~~~,.wL~-·' ... 
CAA~e< c;~"'1 

~ 
"lq4) ,\.t' (\A"<..~ <;,-u.."'1 

V ~ 

v 
v. 

ISampled: 03SS"" , ....... ,,", -€. lJc...~ 

I ~ampled: 03SB \l. '-' oC,lb £" (J\'-'.-:) 

• When roclc comg, enter roclc brokeness. 

- Include monilol reading·in 6 fool intervals 0 borehole. Increase reading frequency if elevaled raponse read. 

Remarks: 

IW 
,~ 
.ft\.. 

~ 
Itr-l.. 
I~ 

-------------------------------

Remarks 

Drilling Arear----="---' 
Background (ppm): 1,-0...;:;,-\)-..1 

Converted to Well: Yes No X --- WeIlI.D. #: ___________ _ 
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( I L]T- Tech NUS, Inc BORING LOG PageLofL 

PROJECT NAME: ..;,.N;;..;;S,.;.W.;...C;,...C.;...;..;,RAN;..;;...;..E;;;...... ________ BORING NUMBER: 
PROJECT NUMBER: N3960 DATE: -~~--..;:;~----...;...;:= 
DRILLING COMPANY: ~,~,S. GEOLOGIST: 
DRILLING RIG: \\.'-\Nl"t(Nl£ . DRILLER: 

~~I 

(A.) rot 
ar ROD 

Run ~) 
RQI) ..... 

u 
s 
c 
s Remarks 

'" ... t-----lf-+--f--~--+------__1I_+_+_------_+_-+--f--t 

• When rock mring. enter rock brokeness. 

•• Indude monillll' reading in 6 foot intervals 0 borehole. Inc:fe8S8 reading frequency if elevated reponse read. 

Remarks: --------------------------------------------
Drilling Area r-=--':'" 

Background (ppm): I 0...0 

Converted to Well: Yes No ----x WeIlI.D. #: ___________ _ 
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[.1 t]Te". Tech NUS. ;nc BORING LOG Pageiof-.i 

PROJECT NAME· -:-N~S..,;..W~C~C;;..;R....;.;.AN~E;......-. _______ BORING NUMBER: O~~\.l" 
PROJECT NUMBER: N3960 DATE: ~~ b.,f?.~~-.ftl-":-:-I'\------
DRILLING COMPANY: ";';";'E:.~S,..." S ..... ---------GEOLOGIST: ~~~W'''''~c. 
DRILLING RIG: "~"1(A!)C; ~ DRILLER: A ~ ~~ ...... ' 

I _pit DepIh B-.I 
..... (R.) ror 
Md or ROD 

Il'ype.", A... ('J.) 
RQD ..... 

• When rod( coring. enter rod( brokenoss. 

.. Include monitor readilg in 6 100\ intervals 0 borehole. Increase reading frequency it elevated reponse read. 

. Remarks: 
----------------~----------

Drilling Arear-----, 
Background (ppm): I (,) 0 

Converted to Well: Yes No X 
-...;..;..-

Well \.0. #: _________ _ 
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[ I L]Totra Tech NUS. Inc. BORING LOG PagelOfl • PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

s::" r;; ~' =:, 
... ... ROD -.... 

"Tv-.. RW'I 1') LMIgIh ';;0- ..... 

1/ 

6/ 

v 
v 

NSWC CRANE BORING NUMBER: JD~~ 
~N~39~6~O~~~-------------DATE: br~ 
~~:-;;.~~,""'S ...... -----------------GEOLOGIST: -~ ~.,~""'"~~~~~~~f-'\L~~.D\lL...-~-~J-----

\\~t. ~ DRILLER: A~~"","''\ 

I~ ~.~r ~~la~ !~ ~ 
:.. . ... 
-~. 

. '1.\" ~. ( \"\A~~ S"l.l...'" ~, it'L o.e 

\ l-aA.\A'l I~ "'. 
~ 

~ 

I·\,' ~ tWt~ \"'-' ~\.. W 

Woc;~ ~ V' t=-..l\- ~ I"P ·UtJl 

0.-
... 
~UJ.t 0, Iu.· ~ c;.\f'.» '" 

!l)d ~ 
I .... u 0\.) 

J... ~.-ft\~ ~P - , 
~ ~,' 0- 19v 

~ 1\) •• ..,"""\ \;-1' C\A.'"\""1. -<;'7-1.'" :l. iJo 

~f ~l. s..<;~~ 0 ~e; J.e 

I~~ ""1.-S~ K~ 1" 
, 

ISampled: 03SS\l.~~'Q ~ O\{\~ 

ISampled: 03S8 4~ ' .... 0 -e. CR~ 

• When rock coring. enlBr rock brok.enass. 

•. '"-::tude mOnitor readllg In 6, foot ':'IaNats 0 borehole. Ina-ease reading frequaK:Y if elavalad ,aponse read. 

o Remarks: 
---------------------~------------------

Drilling Area,....---, 
Background (ppm): I n Q 

Converted to Well: Yes x No --- Welll.D. #: ________________ _ 
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APPENDIX A-3 

Boring Logs and Well Construction Sheets of Existing Wells 

(Murphy, May 1996) 
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'R 
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> 
.N 

• • ' • r- r- r-- r-- r-- ~ ~ ~ .~ 

~ ~ ~ ~ ~ ..., iWIIIII' ~ " 
.. I 

..... ~-

BORING LOG 
FIELD DATA , 

.... .- . ,- ... - ."--, , ........ . .- .-. __ ._ .... . , 

Project NWSC Groundwater Study Site Crane I IN Date 8 Oct I 1981 
; Location. Ammunition JJu~ning GI!:l1mds Job No~4h·G150 ,llGR2lL22 
: Drill Rig Failing Inspector J. Dunbar' Operator D. Taylor Surface EI 554 ~ 65 Boring No,WE§-3",,7 .. 8l 
,- _ •• ___ • ___ •• __ ' ... ____ •• _._ •••• _ ••• __ .... _ •••••••••••• :--. • •• ,', ••• 0 •••••• . , ....... .. , .. .. , : 

SAMPLE DATE STRATUM DRIVE SAMPLE .. TYPE OF Hyd. , 
CLASSIFICATION AND REMARKS NUMBER .Tt~8~ .FROM TO FROM , TO FROM' TO SAMPLER' Press ~ont. 

1 8 Oct 0.0 0.0 0.5 : 0.0 0.72 
.J ~n~.loy 

Tube 100 ST Sandy clay (CL) r dark brown in 

1A .. , 0.5 • 1.0 .' 0.72 0,,90 140 Jar color. low plasticity. soft and 

1.0 : 1.5 180 with 20 to 30% fine to coarse sand 

l.~ . 2.0 ' 220 , & fine, gravel. 

2,.0 2.5 JOO Sample length. 0.90 ft 

.' 

, 
I X~~~~ 0.0 5.0 . C1eanout I 
\ 

, J '-

2 " ' 8 Oct 5.0 ' 5.5 . 5 0 6{24* 3"Fixed Pis 50 ST Sandy clay (CL): same as above. 

Ij.44 , 
ton Sampler ; 

2A 5.5 6._0 6.24 50 Jar 

6.0 6.5 100 

6.5 7.0 . 140 Sample length: 144 ft 

7.0 : 7.5 200 

" ~o.lid 
5.0, 10.0 Auger Cleanout: 

-- ~---- -~ -- --~ -

WES :AON"'~C 819 E:DITIONOFNOV_I97I~_1~.BE~31? Fixed Piston Sampler rd. 3" F.P.S; 
Sheet 1 of __ 3 Sheets 



> 
'8. 
>< 
> 
Vol 

,. 
.. 

: ProJect 
i :Locatlon . 

" 

i 'Drill Rig 
~ - .. -. 
SAMPLE DATE 
NUMBER Tf~~~ 

3 8 Oct 

3A 

4 8 Oct 

4A 

,8 Oct 

... - . 

• 5 
,.0 .. '" 819' 
JAN 74 

BORING LOG 
FIELD DATA 

- .... _.- _ .. _ .. .. .. - ... " .. ,", .... ,. . .. 

Site 

,Inspector Operator ,Surface EI 
. ,. .. ...-- ........ -. .. ...... , ... , "... .... .. . . .. ' "~ . ... ..,' .. • • , ........ R ••••••• _ 

STRATUM DRIVE SAMPLE TYPE OF Hyd. 
FROM T,O FROM ',TO' ' FROM' TO SAMPLER' Press borit. 

10.0 10.5 10.0 1.57 3'" F.P. S. 25 ST 

10.5 11.0 11.57 ILL) 7 5.0 Jar 

11.0 11.5 75 

11.5 12.0 140 

13..0 12.0 12.5 180 

13.0 10.0 15.0 .7" X01~~ " uger 

15.0 15.5 15.0 b.6.33 3" F~P S 50 ST 

15.5 16'.0 16.33 6.59 120 Jar 
16.0 16.5 260 

17.0 16.5 ,17.0 300-
500 ' 

15.0 28.0 5-5/8" Rock Bit -
17.0 22.2 

22.2 24.0 

EDITION 0" NOV 1171 MAY BE USED • 

. .. " .. -- -- . . "'~ ..... " 

Date 
Job No. 
Boring No.WES,.3'!"7,.81 

-.. " .. -_ ...... ,. . ..... - .. -. " ..... , .. _ ... 

CLASSIFICATION AND REMARKS 

Sandy c1av (CL): same except sand 
I 

& £rave1 content increased to ! 

aoorox. 40 to 50%. 

Sam~le'len~tht 177ft 

C1eanoutc stratum chan£e assumed, 

Sandv Clrave1 (GC) • brown in color 

with 50% fine to coarse sandstone 

fra£ments and 50% sand and clay. 

Sample length: 1:59 ft 

Water at 17.5~18.0 ft 

Sandstone: weathered. brown. & so t 

Limestone: £rey. hard, & fine~ 
2rained, 

Sheet 2 Of~eets 
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r- 'r-- r- ~ ,- ,.... r- ~ ,....... - - ~. ~ - ~ ....,,~ 
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BORING LOG 
FIELD DATA 

... '-_ ... , ... 
Project Site 

: Location 
: Drill Rig , Inspector' Operator '-._ .. __ ._ ... __ .... _--.-. __ ... _ ...... _ ... _.,' ....... .1_. ..... .......... . . .. 

SAMPLE DATE STRATUM DRI tiE , SAMPLE TYPE OF 
NUMBER TAKEN FROM . TO FROM .TO FROM' TO SAMPLER 

24.0 28.0 

• 

9 Oct 

. , 

, 

.. 

- ~ -~ --------

wes :AON"'~. 819 EDITION OF NOV 1971 MAY BE USED 

~ , 

, 

. ...... -..... • Date 
Job No. 

Surface EI Boring No. WES-3 .. 7,.81 
! • . ... '. . . .- ..... " .... . '" .,' .- . 

CLASSIFICATION AND REMARKS 

Shale I dark 2rev & moderately 
soft. 

Installed well after b10wins hole 

of water & fall in • 

-- - --- .. --~~-~ - -----------

Sheet 3 o( 3 Sheets 

~ 

I • 

.~ .. 
''; . 



'--' v .J 

BORING LOG 
FIELD DATA 

Project ;t,IIV t; c C. "o"ncIJvc( ("I~' ~/,.,tltl Site /';" .... ," ~ ... :2~-;v Date ,3',J"./"~1··(",117/;~' i.:..·· 
. Location 11/h'n:7l-lIr/hcl7 -r5l-ll'illfl1. ~rt?lfI~·c/S. Job No. '1t/I-GI>O'I.!~tr.?I/z ~ 

Drill Rig ,:::;., '1,n~ Inspector f. Vj;f171~,- Operator "'7/. {;:all 1..0 r Surface EI.-S..5..S..J.!t:L Boring No. /<-'(,".5 -_=)-/0 -g z:. 
..... ~., .............. --_.?':.._. __ . - .... - .... , .. I ...... _ .. 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF 
NUMBER ;~~Ji SAMPLER 

CLASSIFICATION AND REMARKS 
FROM TO FROM TO FROM TO 

~AI"V' 00 /,5 ~ .$~.IJ tlod~7$ ,i ~ "a!slI1~ -10 I, s"/-I, 5/;Cklf/;:;' 0,5./. T-

.3IVpl' ,,~() 't,o 0·0 ZF,,, S' f~' 'eoc..t IS 'f C 1<?/7 CC L. ) ~ d".:-rR. b"('~'1<"11 St'/ ·l 

(}r4".:(117"~ :5,sVIC!t., ,;; I 5"-/0;/', 

Z·o It)· oS s;;,tls tC;16 ". r('dtl!.$1t .61'01()/I I//If 

i 
>< 

4 rd':,n~~ 1e.JI"CilTA~;t'('1 ../i·i ~ 6/r.. 
/0",( I.£'.o S:t I7ds/~l1€, J ~c.) h I 'Ie ./'I/:C -~ 1'",,11 "I 

> 
VI 5DJI- SI14j,/~1 de;.np. I 

I?" 0 /2',5' SJI1/sIol1~: ' " . r~dd;5' bn:?I"'/7 

.til" -~rd "n;'~/ .so/";' 
! 

/2,S- I~S- - 5d/7~~ne: ~c",·11I1c. /111 ~ ·-9 r~ //7("/1'; 

.. SG/.f~ 

/t!/.S Z..5..5 -_. -_. 53r1~~1017~: rt""c//ts/ hl'('"/C"/I/ 

-tIl i- -'lr~lll~c~ 'sa/I - n-/~~'I'I" II 

- /("'c.-I"r- /71t!' I.": i" ('" ~n·1(·N·: / 

/~ -~/711 

l.?3.5 z.{., ,() 
____ e ._-_ . . --. IL/;?'/~~lrrl 4ret, j,r?It'1. 1111 ~ ... 

(;) raN? ~r.1 , 

WES :AONFI~4 819 EDITION OF NOV 1971 MAY BE USED Sheet I of ..3 Sheets 

• • 
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I' 

> '&.1 
)( 

>i 
"'! 

• v 

Project 
, Location 

Drill Rig Inspector .... -.. ~.-.. -- ........ _-----_.,._ ... - ....•. . ... ,._ .. 

SAMPLE DATE STRATUM DRIVE 

NUMBER TAKEN FROM TO FROM TO 

-z.G..o Z$o 

111\/&1£'-

WES : ... ONR~ 819 EDITION OF NOV 1971 MAY BE USED 

• v 

BORING LOG 
FIELD DATA 

Site 

Operator 

SAMPLE TYPE OF 

FROM TO SAMPLER 

• J 

--
Date 

Job No. 
Surface EI Boring No. weS-3-lo-g,c· 

CLASSIFICATION AND REMARKS 

5Acle: 6/t,eI5t 4 r~11 So/of , 

Nc:9It!"r Hi Ilo/t: tJ l/~ r 1'1/1 /,7-
-~.) d~p'/t aJ I~ g /1. -g/f'l.V~ 

walf"r /I-O/"n holt: .:Jnd se ~ 
mOJ7/It'rJ!71 well .:9$ 1/1 J./.S Ire (('"d 

on /7.t;t:t,e .3. 
....... 

\ 

Sheet~ of .3 Sheets 



.) 

) 

I 
WES FORM NO. 
REV OCT 1968 1253 

CHECKED BY: DATE: SHEET NO . 

(J.O -r- St;5,I' II hSt. 

z·o -~ 

Z!·~ .... 

z.t,.() --

C1dt (GL): d.;;n-k .D1""/(.In
J 

Self 
/PIV p/~s';le;,l; I 5-iol $'JJ7~ 

>;1,J5ft:>n~: reclths/" brpwn -h. 
k;JII·/~.J J(Jt:,;';J,rr~~ SD/f -/" h~~ 
1/n"e';"!!Jr~lnt'~ Jvc:f~r- m()/~-fllre 
betl'J~t'n I/, - I, ff, 

NWSC , Cr"neJ :r"d~~. 

!lmmJft1/!J~;, 7"rnm; WtJJfr.?/.f 

LllJp~/1 

~(7rJn? ,vifmkr: ;t.IG"S".3 -If) ... ?z.. 

ApdxA7 

• 

• 

• 



> 
'&. 

>C 

> 
00 

"". 

I 

• v 

Project Nlv5C. &rr2.I-f1dtc;e.lt'Y 511'1'·· 
,Location ,t/!l1ll1.Hl1itlOi-t ,13HI'mr!:!}. Gr()'1I" S, 

Drill Rig &//111'1 Inspector J. Dunb:1r 
••. _., ••..•••.....•...• __ ~ ____ ._ .•.•. _ •• 'e·· ...•••.•••• _ ....• 

Operator 

SAMPLE DATE STRATUM DRIVE SAMPLE 

NUMBER l~'ffl FROM TO FROM TO FROM TO 

'I N()/J. 0,0 ;'S r 

lINo"" 0·0 ~.5 0·0 t,i).g 

,;.5 .3,5 

~/5 11 ... 5-

/('·5 19,5 
" 

I$.S z.o,g 

$#0"· . _ .,..,;....--_L.... 

WES :AONR~4 819" EDITION OF NOV 1971 MAY BE USED 

• v • J 

BORING LOG 
FIELD DATA 

{!rdlle, TN 
...... 

Date t/ #0 vel71b('r ~ Site 
Job No. I./I/I-G/S·O, /3t:./Z ZI II "22:.. 

D. r:;;~/or Surface EI 5'51. 5' Boring No. lUGS - 3-1/-52 
, - ,," 

TYPE OF 
SAMPLER 

CLASSIFICATION AND REMARKS 

~34'" J. kg f> II K.t:( ~ I ?,"CtSlft1 /0 /,6/1. 51,c.KHP O,~{I-
S*It&d:G; f Clc? (CL) I d~rk J,n~lVl7) ~/1-

tHI!:f3n/{. S.:1n/~ e< I 6--IO;/' d~n 
~ j 

S;nd.sf()(1e': JI4h I bt'l)t.v/"l, I IJI ~ - , 

p. 
-" 

t;,.eln(l!'~ /T1~dt'JtrT"1 '/t';;'ld· 
: 

5.!l "d$ 10 17 ~ : .sO'rn~ e'X(.I2~ f " ~ 
,~, 

50tlerl w~/~r -177~/6(" re ~I 
'?I G" J+} 'Ie i\J we2 H t r(' ,\ 

LI;"'f-e~/olf~: ve r J, It.> rdJ 
IN) C,lf tI, n~ ~ , 
5J,~/el 6/He ? 1-e'11 ~ Scj-l-.. 

'ell ),p/~ open C&n(1 11f(.)Vr( 
'! 

.J(.) n tx I location, II,:,/(: Ii 

v(rJl' mJddz ci1 ncl /.t .• 1'/1 Int' n .;;, , .... 
belDre 111$(~111I71 . I-(/~//' _. 
I@(t'~ov(!rn/qhl df- I&'~.fl-_~. ~ 

Sheet of~ Sheets 



> 
'8. 
)o! 

> 
\0 

I ' 

v 

Project 
, Location 

.. Drill Rig Inspector Operator 
,"' __ "_" __ ., ••••• , _______ ._ •••• _ ••••• __ M •••••• '_._, •• , 

SAMPLE DATE STRATUM DRIVE SAMPLE 

NUMBER (.1~K.i.N FROM TO FROM. TO FROM TO 

LtJ~ 
BNov 

<6No\J, 

WES ;AoNR~4 819 EOiTION OF NOV 1971 MAY BE USEO 

I 

•• 

\wi J 

BORING LOG 
FIELD DATA 

.-
Site Date 

Job No. 
Surface EI Boring No.wt!.S-3-II-g't. 

.. 

TYPE OF 
SAMPLER , 

CLASSIFICATION AND REMARKS 

Wedel' /('\Jel cit- \1.~Of1.+ ~,,~ 
~~~y- kve I ~~'. t1.t,,~ l~',"f q:~{) 

1?e Se. t ~n bOt'I"'" :lncl 
CleB11!"/ ,,~·I -ID -~.o,~! . 

. ~~ twc. /1 :J~ ; I h1~ 1 re; / re-I 
OJ, 't:)~ Co. t! ~. 

\l 

Sheet--..1: of-3 Sheets 

• • 
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• 

) 

• 

) 

• I 

.;:,u 0" c. ...... I: 

WES FORM NO. 
REV OCT 1968 1253 

t'~. r-:t.,l 't~iP! ','1 ~~', ""?',,..;.,,. '-oi I ~_ y., . 

::;: . 

OATE: SHEET NO. 

o.o-.,--S!t..r" f~' MSL-

"2.5 

11...5 

\S.S ~ 

"2.0.5, 

c.\a'1(c.L-)~ clark brown} sOf +, orj :1nk. 
(Tl:!It-/er, claM P I Sd nd'( a. t- 5 -/0 'f 

~Ct"~ton~: 
,.=lnd vc.r1 
~.S ft, 

..; 

. A".,m\.-\n',4 iOM ~\I\rnlri~ ';ro\,\ncl s 

/...i +-hb \03 'i 

13 0 rni~ N"m\:)t'r; W E.5 ... ~ ... \\-<b'L 

Apdx A 10 

• 

• 



:> 
"8-
~ 

:> -...-

.... ' . \.I \wi J 

BORING LOG 
FIELD DATA 

, . ~ . 

ProJect· ).J /fJSC ~rOI(IIIt{/tSll(',- .5-1/1(';;1 . Site ~(<1.ne, r,..; Date ~ 110 l16'm&u- flr-
. Location f7tJ:1ml:::1t1..ii/(in r3ul"mrlq. 6.rbf.'~7ds It.. 'Z. 

Drill Rig §://J!!!J.. Inspector J: OHr,j,.;tr . Operator 
.~ .. --.-...... -.. "'-'.,. ----:-_-_ ... _ .... _ ... _- ........ _--. ... . . 

'0. ~':t./Of'" 

SAMPLE DATE 
STRATUM DRIVE SAMPLE TYPE OF 

NUMBER Ttq'<g~ FROM 'ro FROM TO FROM TO SAMPLER 

t./ Nov. O,b /, S' ~ ~/IPc'Gf7 .. 

()·o 1t/,7 0·0 z.~,t. ---- S%''Rock. -~ 

ILI,7 1~7 ---'"---

1~·7 1.o,e; -_ ... ... ... ' .. ... ...-.-............. 

l.().~ t..1.;( .- ._---_ .... _._- --._ ...... _ .... ... ~ ..... -.-..... --.-.--. 

Zz, ( 2-4-" .. -f.-- .. - -. 

'2J.; "2~1.. 

'l~l -z.<l.'L 

S'lIIov 

WES :AoNR~4 819· EOITION OF NOV 1971 MAY BE USED 

• • 

Job No, l/t/I-~ 15"0,136"'-1../ 

Surface EI 5r~. 5"0 Boring No. aLt:5 -3-/2 -~z:. 
. .. ,.,' 

CLASSIFICATION AND REMARKS 
I 

~'f -t-- t/'CCl$I':'~ ";0 I,stl-, 51/c.~,[? C,S!I PI 

~"I- -t-- '7Jrlc/Sll.Jne i /;/'{I/I)I1/ S"fl-l /'l'~~'; /, r 
.1111 e -. ~~I ne,/ , 

. S.3IU/S IC/1~ /(,'1'1 L c /:.'1- S/'d Ie. 
, 

VC(lz setf, 
.... -....... . .... - S.;nds /6 ht! ~ br~wn JIH~ -~r~/:'1 

m{'d/Hrn" 

Sernds IlJn~! 6 t-() Wf7 l !I/-l( -~rr:! 
/~r(/, 

.- . 
-

S";;Jni!. fcn~J l,ro/vJ\J rl.I~t.'~rc 
Scti , 

<J nj$ !6i/( f ~ 'it'I'--' II. (/lit: -1, /; 

J,.; rt7. ~ I , 

5h.a/~,' .6 In £ ~ rlSr.. .~cI';, 
I 

W,/(r 6vtrmljt7 10 15'.&/1. 
2/elAJ J!.Jl-hr ./.1'() til Ao/( dl1! 

Sheet __ 1 of --::2.. Sheets 

• 

r~/ (' J 

! 
/I f',,1 

JII"~~ 

• J/11't'1 



I. 

> 
"2-x 
> -N 

• v 

Project 
. Location 

Drill Rig Inspector 
••• _ •••• ~ ......... H • ____ .~ ___ • _ •• _ •••• 

h ••••••••••• 

SAMPLE DATE STRATUM DRIVE 

NUMBER TAKEN FROM TO FROM ·TO 

WES FOAM 
JAN 7. 819 EOITION OF NOV 1971 MAY BE USEO 

• : v 

BORING LOG 
FIELD DATA 

·Site 

Operator 

SAMPLE TYPE OF 

FROM TO SAMPLER 

• J 

.. , 

Date 
Job No. 

Surface EI _____ Boring No. Wl:$ - .5 -I Z. -gz... 
.. 

CLASSIFICATION AND REMARKS 

6'llcmp/~1 . rb n-:r!lC~/C l,t',,/' 
dcc ul77nlr;;f;oll 01 I17t(e/. /?"If~(' 

II 

/:'(;')1",/'7" .s~VI'f.'~ ! '/1 "'~.J /v/(/ 
I 

tQ~/f"/- .:Jnci I.:J/hv IC.'("(~· ckan 
.J flel 177HCI /"'0/"/7 b~/'/I'i' J-;;'t--

~~ 
":.:i 

'-"';'" 

':'li 
.:.f .. 

, '. 

kd)?;' 
, ":::;. 

/vell OJ~ / lilt f ';/~ Ire! ()/1 Pc!' ~ ( 
• 'C 

.~ . " 

"1 
"-#j,' 

3. ., ':I~ 
)-;;J 
i:,.' 

I 

Sheet Z. of J Sheets 



SUBJECT: 

WES FORN NO. 
REV OCT 1968 1253 

COMPUTED BY: DATE: FILE NO. 

CHECKED BY: DATE: SHEET 

;::;;,Jslorte: 6rllt<Jn, fne-9rd/'nr-t!, vert. 5'ojl
.Jr A~r~ A/~I CJ/tlr- 1(':"/7 fr'··· 

/IIIV~CJ {'rJ~e, ::r;;di~n2 

Pmmuni 1,011 Bl4rnl ,1, ~n/1nj.s . 
L il/.o /11('1, 

13otm1 NJ,rn),ff: /pa - 3-1Z.-<i5z. 

• 

• 



> 
"8-

>< 
> -~ 

• v • v 

BORING LOG 
FIELD DATA 

• 

Project /V1f)fC C;n>1II7dwaler~-Ild'z Site Crewe,:tf.I Date 51v(,I'~fI1hcrt,z 
. Location ;4ml?7~u7"·f,on. SIIrl7l111 C;/"&1/llldJ' . Job No. 'Il//-(r150./3 Gil. ·u/z.l. . 

Drill Rig ~"h"1 Inspector.:T· OHnb.;r Operator 7). "Ia'1IDr' Surface EI S')'o. tiE Boring No. lug5 -.5 -/3 -S'Z 
~& •• - ••• -- •• _- .......... _----_ ••• _ ••••• _ •• '." • • ••• -- •• 

STRATUM DRIVE SAMPLE 
SAMPLE DATE TYPE OF CLASSIFICATION AND REMARKS 
NUMBER WI~ FROM TO FROM TO FROM TO SAMPLER 

(Jd) I.t/. t/t~"l?ock-g,'( b~~/ni If) ;.t/{I. 5Ikf'.rp o,&{r 

5Nov (/.0 l.tI 0 .. 0 2,5.0 s!>;g"Kockg;V Cia,; (ct.)! e::/arl: /J/~/""" ddme,-5~1-I, 
1--_-if--_-+_-iI--_-t-_-t __ ;-_-+ __ I--___ -iI---iI----I-'c~r:..::;-4~,t1m'c, ~nd,;/ ~ -/01 

/. t/ 1(',0 ~. ~I1Jsl{)f1~!' rn/t//rL lrC{,'I' 10 /''9/' I 
/Jrt:llfln, (tnt; -9 r': I11("'4 111c:J1'';~_ 
~nd~/on~ /I~rJ., ("iC'6/~ 10 /Jt,)/CI. 

.. /(/Q,.I"'mcls';lfr~ b~0(Jf.'-(."r' I].nt~., 

11,'0 Z. S',o - - St~/e: f,!"e ·9rc~1. .$fl/I yb ;,~'c . 
, I . \..., ') .' 

liv,H·41) '. , 

)/~/t:. ~p('t? O/lCI-l1ifJ~f if) /Tlrll,..j('1 

ItJc;/~r I~/,.~/. Wcd(r Irv( I .; I 
8,' tJ1 , NOVf!rnh~Jr I~ It/,et/I-, 

ILNov ,(.0. ll-.O Z{o z~ -0 :~~% "'Roct "t;,W ~kle: /;h,!,-(J~i1 /'.;trc/ 
I 

. Jl1slt:llAi /veil J,S //iHsbk,,! 
_~_ on J7.:1tJ~ . Z. 

WES :AONR~. 819 EDITION OF NOV 1971 MAY BE USED Sheet I ofJ. Sheets 

..J 

' .. -..,,~ 



.:JoUu .... ~_ •. 

, CHECKEO BY; J~ ____________________ ~ ________ ~~ ______ ~ __ ~ OATE: SHEET NO. 

) 

) 

I 
WES FORM NO. 
REV OCT 1968 

. \ 

1253 

0·0 __ S'{o,,/I f~ ).1SL 

IA 

I{.,.o - ..... 

l..L·o-'-

Clay(l.l...); da.rk bt"OWI1J damp) SO}+; 
or5snic.. f'1atier; S3nC/df 5-1~Y. 

5:1J. ./-
I 

IV \.US(., era neJ 'l ndie-n~ 

Ammko/-/;on blfrf7lill c: f()1I1}1I 

1.1 'IJ.e>jpfj 

'B~tlh1 IJJf/'nJrr: IVG~ - J-13 .. &,2. 

Apdx A 15 

e 

e 

e.' 



• • • v v .J 

BORING LOG 
FIELD DATA 

Ga2.'utc/t w; t.cr .5/1 /(:/, J Cr:lne. rAJ ... 
Date I,. NOWlftl)(f Jz. Project NWSC Site , , 

. Location f7mmtla/(lor)- :&1trlln? Grr)JtI1c/.s. Job No. ll.tlj-~/5o., 13(,£ ZI/z"t:. 
Surface EI 550, >~ 

I 

,,~~il_l. ~~.g._€~~. __ ~_".sp~c.~~~ .~D~~ r..' Operator Q, Lr?l.liaC Boring No. /ucS':J-I4-EZ 
I . - . 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF 
NUMBER ~~~~ SAMPLER 

CLASSIFICATION AND REMARKS 
FROM TO FROM TO FROM TO 

'Nov b·O t.e> t;·D 4,5 L% II 8JCj~ 73i ~ C/eg(/(,cl..}: dilrt, Il.r(lJV/~1 ~(l14 tol!);!f/ 

/7T~ lie Ii. .5.:1 l7~l ", f 5'-/ 0 t /1/7(; -

.Ci'ravel ell t~;/,. 

c. 

( 

b,o 4,3 t.;;C: ' 5.Jlekl4P - 0,7/1-"" 7StrlIi :> 
'8. 

>oil 

,Nov' 14.1... //'5 to '/ q fIz.~a '6 Iptrre/ ~n~/()f1(;: v~n, ~!'("I('*/. /lI1e-2·0 .()(5 l. ore I---
:> 
0\ 

I. , I 7.1 " N " tl r.;"'''d. t~cld,.s'/, ';rowf7~ );'uk. l 

7,/ 9./ /1 /1 II 
Cll1d //61,1 hrowtl. S'JtjlIAI ckltl/~ 

~·I II·&' II II /I ..Jb II)~of. 1fIe.I./roh7 jo./f: 
I'oct ;s lJen., ..(,·j~6k t, .. /IL 
lillie. 

I 

(XCO;l! 10 r . n"t':ot:('I',' 

.Y,?~fll(tl/$ f j 5;111d 5/61/(.. (11'>//('/ 

t5J/7~/ d SIICi." I771X/llfe;; S,./.JOflld 
lit rJ.., !U7e - 9rc m;J St!J/1(!, 

, 

8NDV - //' fl 5 !./s t&" ~ (j,' V tfkkr_.d i. al'~lllJtl /0 /.f- C'-'~I7(;/I ;. 
WES :AONR~4 819 EOITION OF NOV 1971 MAY BE USEO Sheet I of~ Sheets 



> 
"8.1 

>< 
> --....l 

v v 

BORING LOG 
FIELD'DATA 

, ' 

Project Site 
. Location 

Drill Rig Inspector Operator 
..... _ .. _ .. -- ..... -..... ------.-- .. _ ....... " .... _. . . 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF 
NUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER 

~;V"v. /1.$ V4.5 splIJf'OCf1 

SNOlf /I.g 1.(.5 S7k '~'Cl7? 
-

8Nov 14'" 18,0 11/.5 /S.7 5r?!t1s~t1 

gNov 14.5 2,0.0 S-%"/?,I:.7? 

/~o 18,g 

18.9 2..0·0 

- gt\fov. 
---- -- -

WES :AoNR~. 819' EDITION OF NOV 1971 MAY BE USED 

,. • 

...J 

... _" 

Date 
Job No. 

Surface EI Boring No. /))'!J"~-/1.-gl:.. 
,. 

CLASSIFICATION AND REMARKS 

5.:t,,,,*,{, l7e: brClc,,!"'. ~17(.'·'l "~/m't:~ 
Y~rt1 1/·o:I~i!'tj,('Ird. It/,t. tv/ri. 
50X m;x/un; 01 Plel $//!c1;tt:/ w', 
j,n~ -4r~/l7~tI 5;1hd 

'! 

I C/(,eJri()ni i 

j,""'A) -&;1 : 

$/r~J:: 4r~l1/ hille-e;~tt s,,/I-. ~alf( 
'/ 

f C/~dI1CIr,f 

~lIt;(~lone.: IJ 1-(,11' han/ 

S~/e,' /;/;Ie~ rf"15~'+' 

--- -
$el.JI.J.f-I/ J~ i/fl/J/'c·hI_P<E!Lc.3. 

Sheet ,2. of ....3. Sheets 

• 



.. -- .~ ... -. 

CHECKED BY, DATE, 'HEET NO. .]-)~ ____________________ -L __ ~~ ____ ~~ ____ ~~~ 

• 

) 

• 

) 

.' 
I 
WES FORM NO. 
REV OCT 1968 1253 

20 

550,5:'1 Ii U~L· 
c/~'Jc.c.(.): d.?rk ~rv#vnJ $6//., ()r~~I7;C' 
~flc~ So7nd; .31- 5-10/' I IJ1l(:-"r~ve/ 
elf 1-~'1' 

~,.,dtlone: 6,.DIfl/7, bi;.~4 '&/Jd h?i';' brow0 
d~mf' 10 lo·fT, Jv~ I fn",n lot'} v~r7. 
JII~~.J/'e~~ .{in"e - 9~/11~ /lrr~ Ir/~", k~ 
e oc..1: I_~ D / .y~ ry p"cr &J Vi ~ J,1j '" . . 

I •• 

~~a/r:: ~re.'1} b/.,e-Srry) ->,,~-I, .;-~n-iy 

18·0 - I I 
~~ _ Llm~s1"one! sre,/I harCJ 

I . _~ C;hd/e~ . bIHt:'-(jrt"v) ~otf 
20·0 

IJ I ., I 
f.{mmhn/rlon Blfrmn? (Pr,~I/;:d.)· 

L-dJ..()/"?1 

--S,nhf Mm7bfr: NE~ -,- J Y- ~i-

Apdx A 18 



~ 

'8. 
>< 
~ '-\CI 

,~ 

SAMPLE I DATE 
NUMBER TAK£N 

/t:)8Z 

v 

BORING LOG 
FIELD DATA 

Site C!r~/f(:" TN 

J 

" 

Date e. z. Not't""&~ "-~l.. 
Job No. t/ 11l-C. ISo.I3(.ec:.I/('l.. 

Surface EI~. SS Boring No. Nc!'S- 3- IS.g·t;' Operator : .. tJ, 12'1 b t 
,',- I 

TYPE OF 
SAMPLER 

CLASSIFICATION AND REMARKS 

ztN'oll.1 I (J,O I /, z: I t, ~ J?ul. :B,J ----1-- ~ '~!vlllj /" /. c./I- o.s/I Slkkt.lp 

1°,0 1/,6 1 b·O 1.10,51" J55~"'&d:~l 1 ae,,(ct.): bu.'it.'". st'ii. ('/("1118 

Cjrc:11dlt'l,' c(.b/;/rs(j'·If((tt.'I(:) , 

1.5 110,0 

10·0 1(),3 

/0,3 ZI,S 

~nJ~fclle: /;1 (JII..'", /'"/./ /;r()lull 

r~t'Id,.s/., b r(:'/I/ n ~ /1..'1"2 ;/'I'I(-('(--!lIi! _ 
_c::t"~ ; ned. 
--v-~---- --- ------~ 

GI1rt($/()/f(.: t1'('~J. ;'~rcJ 
SCI irIs lone: -' s;; mp .;1 J;. a to I/~ • 

. -t---:+-....,.-t--+--t----+-+--~.d~-m.P. ~nJ m(),sl b(~111IJIII? C;¥r()1I111! 
/8 ti. PVef c:; I ? (,) _.tr • 

2..1. '5 'le,o 
l.g.o 3(), ~ . ~---

t.11;7e$I()I7~; sr~'tJ Ac>~'(;(, f,trr-@ r(J'llr~/ 
~_~~bJ~~1f-

..,I 

~5_~/I~c! k~(! ~~ ell/II J ltc-/"'7 
on P~~(~' £/11J('~/JI·''I1. /1~,~Yr.r 
It> eire 'r 0 11 J ~tr, fIt'/. 

WES ;AoNR~4 819' EDITION OF NOV 1971 MAY BE USED Sheet I of~ Sheets 
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DATE: 
I 

~~ ______________________________ ~_C_H_EC_K_E_D_B_Y_: ________ ~ ________ ~SH~.E_E_T_N_O_.~ 

• 

) 

• 

) 

• 1 
'jIfES FORM NO. 
REV OCT 1968 1253 

IS 

557,55 f+ MSL. 
c""1. (c.l-),' ~ r,1V17, so/I, clt:mp" j r~"t' 14 , 
CDbbles(.LMs)· 

S3,ds~ne~ JI"I"'''' I. J,'~'J'; jrl)JI.I17, ,~dd;';i' 
/,rown

J 
l1It'al/'t'~J, {m·e-3r~/ljl'd. 

3c>.~ . 

Apdx A 20 

N~SCJ Cre.ne, rh,I;~f\~ 

fJmf't1Jlllif
'
lJlI 1t1n); IIj r;,flllJlch 

L ,..j ~ fllPj '7 

13H/~ )V.,,,,;(r: ivE5- ]-/5 -~2. 



:> 
"8-
~ 

:> 
N --

l' 

_. 
v v J 

BORING LOG I 
I 

FIELD DATA I 

Project NWSC (;t~llmla.'a /!r ~IIIC!tl Site 1'.t:t:2nCJ :;::i...J 
... 

Date 23IVclwrll.Jrrt'l...l 
. Location .Llmml::J.a.ition 'Bur17i~ c.1"C",)c7~ 
.. ~r.i~-'- ~!g .. ~c~~ .... __ }.".sp~c.~~~ .. ..:r. Z?~~.t2c~ . Operator V· TCl 9 /pr 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF 
NUMBER I~'S{~N FROM TO FROM TO FROM TO SAMPLER 

0.0 /'0 ~ K,.'Sca:, J 
.. 22No\J 0·0 s,'t D.O 27.0 5 5/s ''Ree/:..??; 

'251\.bV 7..1 34 1'-
5,~ /0·0 

10·0 Z 7.0 

Z7.0 21,; 

2..", 3 ~l...~ 

3('·<b ~~.l -- ..... -. 

WES :1o.°NA~. 819 EOITION OF NOV 1971 MAY BE USEO 

. 

• • 

Job No. ~tll-6.l~""', 1~6R. Zlft 2-

Surface EI SL,9, 99 Boring No. tUC$·· ~-/~-g 2-
... 

CLASSIFICATION AND REMARKS 

~·"C'.?!o/~ ~ /01..1- 50cf.,,{"? li.'-
~ . _el:~'Gt-2: b.rOlva sci I. c/;nnp, 

'1 r':- lIel4t.· . r .... 

S2IJ(~/Dne: !(dclt'd brol,(;'n I'(./"t I 

lu~c.-fA~r('d 111;(' - c. r~/J}.p1. C!.a/L~ l 
~. ~1, . I S~}/e 5/cJ)(';' ,,,t/, ,'s!.. bro{'(.'I"I

L 

hrO/Vi? 5h/ /. .t,;c - a 1't!//'1t'(/ 

- L.11i1~s!of7eJ tj r;~" 1t:',?;1 (;,;',. /I tC/I' 

_$lJlld!;IDne j;"lJll.ln 1111'( -(;rc!'~/~rI 
- S"'e/( (1): 1\0 r~'C>lI('I'" s_cA..f 

V.HTlI2 .;11· 'z.~ i+ - t\o l"".a J ~ r-
c>"c.CD\~L W~'I~~- ~ '\N~I( 1\~("lr( 
befu,t'(~~'2-~ - z.~ f+. -:t7.ls~t!llla( 
\...., L l\ ~ s II 11-1 !:t~ r~~('J c>r, p..illr l. 

/_. ~nfe CIlv;~ JroM ~o 1-1. 1tt111/ 
ldrlt~ e1;"'~14111 uJ _?rA (; \<=,vr I . 

Sheet of ~ Sheets 

• 

F/ 
~o(i-

J 



• 

) 

• 

) 

• I 
WES FORM NO. 
REV OCT 1968 tZ53 

10·0 -Ir 

"21·0 

r 'L°c.. ''ioU. I 

CHECKED BY: DATE: SHEET NO.' 

S'a.~~"nc; rtddiS~ brown} very w''''Ihm-dJ 

.f,,..e- ~ ra'Mt'd, CLe~ ey. 

Sa~st()nt: r{ddi.;h 6r~~t1., brClWn, S,,++, 
i P'\~-~r~;M~c\J deto-'p ~ + 24 +1"" 

L~~(~~"n!\ ~n~1 ht\......J,.~\I\(-~,~'''.,d, 'I.JC..~ 
d \- 'Z-h~;-

N Wsc" Cral'l-e, :t"nchClTn 

~mm~nAit1n~v.rn'l1~ ~r~\H,ds 

L i t-hQ 1~'1 

'"B"r\'~ ~krn~: 'NSS- ;-I~-~t. 

Apdx A 22 

" 



> 
"8. 

>< 
> 
N w 

1 

j 

j 

.' . v 

Project /VIVSG t:cblfllc4valcr Si'lt:/V 
. location /lmml1l1/li()O' 'lJl1rairrf ~COIA'llds 

v 

BORING LOG 
FIELD DATA 

Site t!.t.7I1f!:.I II'( 

J 

'-

Date ~'ItVollcMBeR..8'l. 

Drill Rig E<I'h l1 f Inspector.:r. 7)1-I11/;"'Y' Operator V, 18 y Icr Surface EI $51. i I 
Job No. lft(I-t:,./SO ,1.3 ~e ZI/U ~ 

Boring No.W€5-J-/7-8z. 
•••••• _. , ••••••••• ____ u _____ ._. 

SAMPLE 
NUMBER 

DATE ~ __ ~ ____ ~ __ ~ _____ ~ __ ~~ ___ ~ 

J~!~ TO 

TYPE OF 
SAMPLER 

CLASSIFICATION AND REMARKS 

0·0 15.0 ZI./Nov 1 0·0 1_3.,5 7 II f'o/dll:1 4H~ ~,. I Si /I (~~:/;r()l{/!!.t.. c/~,.,., p, Sol'" 
;/p pro)("rn~ I(~I J()jl"~c - q 1~1I1f'r.1 
S.imd. 

3.5 15.C) S.JI1,I" qrt!vel ('11): 61l.1/utiJ d'a ri: 

brown, rrdddL brclv f 7, so~II/;r: 
";0 GOa~e, CI;1~t1kr' to tC~IIJ(·I((1 
.s tFHu.ls/c:m(. - ~ ,:v(/) r~ 111i'II/,'M ~ 
~,:IHJ, S " /I,"'" c.lrJv H I KIM"!', , 

0.0'1/·0 I--t-- I""CAS'N" --t- 1 ~~,.ck.lt\~ /,0 ~.1·· 

S.\:> I ,,,.5 I 5'." l"7.() I I So/gil eoctB",t- ---4- ~ t1dS~or1(L_lro ..... .it1. cle_ r 1<. }, r(.'l<.·11 

'lie r\l W(~f hurc.i - J j i ,:./;/<:. 1/;1; H I 
!,~'e, -o.."'~Il\fJ .• W;!!,. ill /(" ~ 
.t.+-. .." 

1'\,512.1 0 1----1-----1- ---t-I ---t-- st..~/G: bi 1lt!"'St ~H''i I So! 4-, 1-1"" {lill t~. 

WES ;AONR.~. 819 EDITION OF NOV 1971 MAY BE USED Sheet of .3 - Sheets 
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:> 
"8-
>< 
:> 
N 
.~ 

• v 

Project 
. Location 

Drill Rig Inspector 
..... _ ... -- ...... -------... -~ ... - ... -.......... --', ... 

SAMPLE DATE 
STRATUM DRIVE 

NUMBER TAKEN FROM TO FROM TO 

--

WES ;AONR~4 819 EDITION OF NOV 1971 MAY BE USED 

• \..) 

BORING LOG 
FIELD DATA 

Site 

Operator 

SAMPLE TYPE OF 

FROM TO SAMPLER 

• J 

.. -
Date 

Job No . 
Surface EI Boring No. we:s -~-I J - S 1-
. .. . ." 

CLASSIFICATION AND REMARKS 

-geoq ~ \ rt",,1 ~C> T'I}\5C- chl~1 blow 
~on);~ wit/'" £t(S~ ~v~tC'r 
Sevrt-.\ {"H'S ~" '-n'IC'\J( H'l1c:1 

-::G"",,}~ Il<d vuell ~s S h,,'''-'n 
~...i:--

011. J7a~( S. 
\oJ 

--. 

Sheet--.b of .3 . Sheets 



~~ __________________________________ -L_C_H_EC_K_E_D __ B_Y: ______ ----~D-A-T-E-:--____ ~S_H_E_E_T_N_O_. __ ; 

) 

) 

I 
WES FORM NO. 
REV OCT 1968 

5.0 

I~.S 

1Z53 

S~/. 7/ /1 J1SL 

5iUt...,t..) ~ br~wn, d .. mp, st;)II, .9pprClJt'177"'/f'4 
.301 1",·e-,r_II/r'd 5eJttd. 

S~~/7 q~ve/( &'1-1): brol<m, e/drf DrDWn, ,.dlisL 
brpxmJ Sol ln~· t(} ce..::arS~ I ,;1"jH hr -ItJ fl>"'I1~/,J 
.s~".Jslp,,~ sr~v(~ le.m~/n"11j;1 (~/'~ r/II) 
clc'1 J rni..-.fltrc. 

sd",j~/~n~; brONI7, cI.,rk 4rPlv/), Y~r~ . 
Jv(~ ~J,er(d; flc!/'Ir - br/ H It'" j III;~ OJ "r:!ln.,(.~ 
Jv~~('r ~ -I . ;t.,·1 It-

IV 1115C, Cr,;n1(') rn//2/"J2 

!4mmlfn;li(m ~lIrnill? Cf(}JrJ1)' 

i,-/ jp /p~ ., 

'B orllj MflT1hL'ff /lJE. S r 1-/7 - f'2-

Apdx A 25 

• 

• 

• 



> 
'8. 
>< 
:> 
tv 
0\ 

• • v v • ...J 

BORING LOG .. 
FIELD DATA 

. Project ~h1sc. ~ tQI.I!:ldLN8~~r 5fl-'td¥ Site c.1'C9,,,e l r~ 
.. _-

Date 1!1.To1"'!d.~r~ B~ 
. Location AI\ .. u'Il,I.I"i~io~\ -"2-,um"M b"O\A~,ds Job No,~~ I-G.l~, l3Gf?vlz. 

Drl" Rig ra; \ l~ Inspector _::r::t:>v.n..be1 r Operator \). ~ ~ \0 r- SurfaceEI551.~4- Boring No: LuES- '3 - 18- & 3 
.... __ ._ .. -_., ...... --.---.-- .. -~ .- ... -........ - .. 

2-

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF 
NUMBER /lIJ.3N SAMPLER ' CLASSIFICATION AND REMARKS 

FROM TO FROM TO FROM TO 

/I/.MAI 0.0 2..0 ' (J,o 129.8 5~"t!a:k '6,-1. (J,hlL{£t..2:. d,grk hrOIVI)l ~ol..";'. 
I 

1&71'1/::1/ , 
2.r!) ,3,5 ~~~111 c/a/.I (Gc): 61'pPI1, r~dcl5/. , 

br{)kJn /li-J'e 10 Co;;rJ~ qr~IJ(IJ 

"M/~I-. 
3,5 5,2 5dm'slall~!. ~dt/;S/' ~l"()tv)11 soil 

Vf?n, -/lJ1e -~ r~lllec/ . 
5,Z It),~ ~/tdslal1t'~ ~ro/()n so/I la' ~~{';I J~ 

tlfr~ /IJI1e -4rt:1I11t't:,1. 

Ib·1., ;g.5 ~/dd,,,~: ~ddtst.. brOlW1 StJ/-f-
Ft<c M Ill, 5 10 0.0/"-- 1/ •. f., ~r~f..J, T(.J ;tI.s/~r klwtrtrl1 I~.G - 11.0 /..-r. 

//3.5 Z{)·o 5hk:&1~J.,lil q~1t'11 So/of ,Hhl/crJ.. 

20'0 ,(/;,B -!--. 
. _, So1Itt1s-k,!': qrt'; /eda1sl. 6/"()tvn 

'l/~rlJ .;.",'e:' 'I rtPmeJ I 

" 

:r:n~/kJ tv~ II n ~ .shoNn on p~ ~ e I 

2, e"$~d IU/ft. Irr5.t. W:J-tl'1 WI" ,flHd/. 
WES :AONR~. 819 EDITION OF NOV 1971 MAY BE USED '12oc.k l~h~It,.~.yd- of~ ...... ' 
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, C~ECKEO BY: J~ ____________________ ~ __________ ~ ______ ~ ____ ~ DATE: SHEET NO. 

) 

) 

I 
WES FORM NO. 
-REV OCT 1968 1253 

0.0. 551, ~4- t-T l-1SL 

z./) • 

3.5 

s.z 

10.& 

e/~,{t.tJ; cbrf ~/1)t"r/~ soft dq..,p 

c;.ldlKlllf cG'1(GC): hr~l<J~ n'clcks/' brown;_ 
flll& to CC;lr5~ ~ 1i::1?-eI,l nOI$T: 

,t1xdstlJn~: l'(cllts4 j~wnl ..so/t; verJ, 

-I,~~ -3 rrf)lI1ej. 

5t1111'~J~: /Jr~/VnJ Gc/f -h M~cl/h.41./ ve0 
hJ1e-~s'J1fd . 

54aJ!.,; j"~~ I~L 't"!!'fl1.J J-IJt~';J,trr~ J1111!(J~J 
Ivci;y kiJ1jt'~n /8,5 c:-'lnd 17·0 fr-

~'i.8' 
II/NSe, Clare) In,:.:;iltil 

!1rnmhlll f/611 EJfI"lJ/,) Gr.;Jtfll~G 

L,'-I/, o)0!/'1 

~n1f /IIJ/~,6ry; ItI&5 -3 -15 -83 

Apdx A 27 

e 

e 

e-



)-

'8. 
>< 
)
IV 
00 

• • • ~ v v 

BORING LOG 
FIELD DATA 

Project NW~ ~r'O\'\r1dl.l.)Cl4eV' S4-ud" . 
.. 

Date IS 1Awt\:~e S Site G~l1el r...t 
. Location AIMv.\,\v.i4-'\on ~lAn,,\'1 r'\q C--rOul\c\s Job No. 44 H~.ISQ, r~et'!J/~ , 

Drill Rig Ea iI i n~ Inspector So 1J'1A1A.be! t"" Operator p, \A~ lor'· Surface EI55.k.&L Boring No. 'NES- 3- \9-Z.3 
......... -- ..... _ ... _--_ ...• __ .. - .- ... . ....... 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF 
NUMBER )~~t; SAMPLER 

CLASSIFICATION AND REMARKS 
FROM TO FROM TO FROM TO 

J5,dAtJ 0.0 3·0 0,0 2.0.0 5~~"ecX.~-:g: +- c.rauelllA CI.:;)v(~c.\! brown ~cH 
d~M'P, ~r~~I\'IC. ~aH('r(roo~sJ 
A·n;e +0 ~~rSe. _A.rc?\le'. 

;.0 q,,5 !:swls/O#e:· drttt ;)".~ Self /,;'e-
a.rdtn~d. 

, 

1&,5 I~.s 5~J.~/b)1e: rdd"$/' brtJlAlI1 JlfJe-

'- rennel v(;tdfhe(('d. 
, 

J~.S 2"',0 ~ndJoJl.£(3J: J31"1e c(:Ju/l" /rOM 
13 ·S -10 1..0. O~ . no I 1/.' (! 11 I n'l S" 

refl1rn . 
.I 

IO.D 'l.4·o i~~" Rod --g,. (!,le£u.a.l1:.f IJ;. t:.. u,~·1I1~. I 

()·b -zl/·o !7~1'~k.-g 'f " II II • l()ftlerlll l~ 
2..4 • .0 Z.Cf.,L 24'0 ~t;'() IS54N&k~ . .1 s~lfd~-kIl(lll A.;td!'r T 

51r 

2$,1. 3So Sal1d:5lol1';~4r(v, Sol { S//ttt f 
L~ilz rl1 011 

-
(U #1I11-$., #,,;-

/)Ir) nol use caSI ~.~, J1bh ·10 t\t~/'n~d 
rJrl'/ fiLi fhol1 l- I 

-r:JI1!Jt;;//(JlUt//~!l .sA~/vll on n , 
IIft'f-

of .3 
~e $-



) CHECKED BY: DATE: SHEET NO . 
.'t----------------L---------L.:~~----lL:..:.:..::.::...:...:.:..:..:.____'l 

) 

) 

I 
WES FORM NO. 
REV OCT 1968 1253 

..30 

350' 

AlJI)J~ Cr.-l1e) .Td~1b' 

/lMml1l1l /J'on ~hn)J}'j WOH~/S' 

LJiho/~? 

~or,.~ ;t/;'lIlkr:- JIIrs -]-/5 .. g'5 

Apdx A 29 

• 

• 

• 



> 
'&. 
~ 

> 
VJ 
o 

•• • • J v v 

BORING LOG 
FIELD DATA 

Project /'II1ISC GrouI1c1~r slM1Y Site &~J.IN 
. a. ". 

Date I..zJJ;m/~nl 8. ~ , 
. Location AJf1h'UJli-l,~n 8Hrl1inl1 ~/lIlcIs Job No. WI-.&521 1.3&I!ZI/Z-:l.. 

; ... ~~I ~~. ~!~ .~/~qJ. __ . ___ ~~SP~c~~~.!. ~~~r Operator D, ~~/()r Surface EI 55~,?3 Boring No.It,S-3-ZO-8> 
.. . . 

SAMPLE DATE 
. STRATUM DRIVE SAMPLE TYPE OF 

NUMBER ~i~~ SAMPLER 
CLASSIFICATION AND REMARKS 

FROM TO FROM TO FROM TO 

/-j:Jjn 0·0 1,5 - t).O 29,5. s~;~d"E,'f C /&'-1 Cu): /;rOIVI'J, 5// I. dr:!""'~ .s.;).tiy, 

~r~,;m'c. I-1d.llcrf kC'()~). 
;,S /,jo - .. - - ... S;;KI'sIc)~; l'~ck/iSt. bre>J(N1, so/Ii 

IV~~j,f"~' ItclIJ.,ml 
/3.0 Z/·o -- ~t!1IICI, ';~lIe J 5' tIIl--' e 6r()/,Vllf'r co/()r 

1V~/~r01f 1~,5Ir. 

I 2/-0 Z3.5 ---' - _... .. .5t!IlIdS{OIIt' : bro/.un her,! Sh'tI/' III/ 
I M"a I/'cm/-

lj·~ Z9·~ .- - --' ,',,4'" SY}: 4rt't"I/I~t t;,.r~1 fNJ llillle!).-, , 

: ~<:./~/k/ Alf/! 05 .sIt(JtVI7 CI? pe*tl~ 

I -- -- .- - 2. • __ J?()c/C_1S It. I r;;clU/{'(i - : 

WES :AO::~. 819 EDITION OF NOV 1971 MAY BE USED Sheet . / of---2 Sheets 

~: 



"'"'" CHECKED BY: 

}~----------------------~------------~------~----~ 
DATE: SHEET NO . 

) 

) 

I 
WES FORM NO. 
REV OCT 1968 1253 

0.0 553.'33.f+ MSL 
CI3~ Ca): J,n:wIJ, sa/I, cf.;,~'?' .s:1ltoi 

/.5 o':J:mi<:- .M.2lkr {leeLle$}. 

13·0 • 

21·0. 

23.5. 

~q,S 

»ltds/oJle: JHtJlC//l, Sa/~ JVrcrlArrr~ 
lVof~r Dr! Iq.5 

A~ra1 05/''3/'14 !JJl1d~';OIT~: . prt:1IC1,11, 
J'f/~~fj,~~. 

~A~/e: grr-t'II'Sl (jI"C;, <5t'fl, HJ7I'!orh_ 

, 

/llf/SC, Crc!J11t'1 Iitdi.:?11C 

AMMl1nilion '8l1r,,;,13 GrOJ1l1c/S 

Llih~/09Y 

gDnn~ MllnMr: #£S-3-20-83 

ApdxA31 

• 

• 

• 



I 

I 
I 

> i 
"8. 1 

>< I 

>1 
VJ 
tv 

• v 

Project tYA/SC W(lH'~AAaI"", 51l-td, 
, Location ,1Jt1nH"'I'&~11 tkCI!/'!J &roy;;J5 

Drill Rig R/h",;' Inspector:r. OHnb.#r 
••••• _ •• _ .... _ ....... __ M __ ~_._ .. _ ••••• _ ...... _ •• 

SAMPLE I DATE 
NUMBER TAKEN 

STRATUM DRIVE 

FROM I TO FROMJ TO 

• v 

BORING LOG 
FIELD DATA 

• 
" ............ . 

Site Criln" -rAJ Y' '" ~ '. Date 2.'lJiIf~riz 83 

Oper'ator lJ, I;;t/or 

SAMPLE 

FROM I TO 

TYPE OF 
SAMPLER 

Surface EI 5S8.z.8 
Job No.IIW-r;,ISO.13Ge2lIzz 
Boring No. MS-3- &1-8.3 

CLASSIFICATION AND REMARKS 

J 

/},o 1/·0 ---f--- 11,!4"&k Zil I L~I'OPli~ - ..5'fi<:tttp I.d /.;-

1 (),o 17,5 I I ' ~·t'O(:j~f I I Grd~/4; c./~'1 {CO: .$ell. 6itM7' ':@,? 

tv /-/t, 40 '/. .fi11~ 10 CC.J ,.s(' SdI1(/!/ol/( 

7.S 1&5 

Ig. 5 12Zd~. 

22.G,. I 27,S 

WES ::NR~. 819 EDITION OF NOV 1811 MAY BE USED 

A~4_~ 
1~~/slN7e.J JNI-l'I'J Ull',/ciJ.1, h,e -,; 
4r';I';t'~ J41f'~f/'"d /?7~~'I"A" • 

~~·gslct?(!: qX'Y, 11I~~/Il~d,. I/t"~ 
J 

A..,n!. It/ttYf,,c.;7 t £L.Lt. 
SIt.:1.e: t}r~YL &r,l! t1r~'I. S~/-r 

::r-n.sI""ll~ ./4/t'/I.;1~ SA,,/fJl1 II" 

./J~h~ 2 . 
.,/ 

Sheet I of....3, , -- Sheets 

-'1,', 



) CHECKED BY: DATE: SHEET NO. 

'r-----------~--------~------------~----~~~~ \ 

) 

) 

I 
WES FORM NO. 
REV OCT 1968 1253 

7,~'-1-

8.S'-

-'--

21·5 

~r~lfell'f cla.., (CoL); 50J-+, brown c~y .....,;+L. 
40,/ {I/'Ie to COdrse s;., "ds-lonc 9 rClve.1. 

S;1~Ste>r1C! brOl<Jn, Im~jralJl~ hJ1,!orh, 
;I~_Y.J,~rt'~ h~dJhvt 

1.1n1!.5t,me.: 9~YJ r/l1e-j"'c?lh~ v~r7 It~rr/. 
)V~/rr' ul 11f;, 

/.,/11.#14.1 '7 

'Bt>rllj A/ull·,h-rr: W:S - ]-24 -~J 

Apdx A 33 

• 

• 

• 



> 
"&. ' : ;, 
Yo) 
~ 

• v 

'Project /'IrJLS.~ t;,ratJ.tld.l1.8la S·hdt 
, Location ti.!!H!lt1.t1it.i'-2a ~bt:ai"~ G.c~ft.a~ 

Drill Rig FJ"11I1~ Inspector oJ, DI1(1Mr 
, .. _-._ .... __ .... - ... ~ _ .. __ ......... _ ..... _ ............ ' .... - ... 

SAMPLE DATE STRATUM DRIVE 

NUMBER TAKEN 
I\e,~ FROM TO FROM TO 

21J31\ 0,0 /,0 

0,0 I~L5 0.0 29,5 

!J,~ ~3,S 

23,S 27,7 

27.7 Z..:::;,3 

-

WES :"ONR~4 819 EDITION OF NOV 1971 MAy BE USED 

• \wi • -..J 

BORING LOG 

I 

FIELD DATA 
,,' 

Site {!.ri?,.n," , rAi 
.... _-_._ .. 

I Date, z.z.';;'lZJ~"'~8~ 
Job No. 41..1-~/.2.tJtlJ.~z/ f!:.z- I 

Operator ,v. 1dt; /QC Surface EI 55'=-,81 Boring No. WeS-Z-ZZ.-83 1 

.' , "'I 
SAMPLE TYPE OF 

, 

SAMPLER 
CLASSIFICATION AND REMARKS 

FROM TO 

~ !/4''Rocl:. "B' I ~$tri? - S/ickttP /d f-t 
5%&'k'1J:l GfCPvd/I:;. clc~C.c.L.2; /;n"'(')I1, Solf, 

N/i-/... 40i /WG to C6C>~. I-V'-~o( • 

-~ 

/'(/"~I.~., 
,", 

S3J1ds fart' ~ rdV' /. I ,,:'_ 1" 'i 

Sal1cis-/oltel i:rtJwn 1JJ1"-_~~/II(,c;; 
I 

w~~t/'f"r~d. SoLr. ''/ I 
I/(n, {AJ(~i;'(rt·/!. 

',;. -

.,i. 

./ r-OJ-'l /30 10 I~,S .:lite! r~dd,.st.. 
J:)]·own. "'1I~/(r a I /~,-S I..t-. 
t.MK.slcl1~: (ir('II. lInt. -Mc'IIIf'C/ VUh he? d 

, ..I 

511::'/0 OIIf~/5t. orev soJ l- 1-111,'/0/,.-1, . 
I 

-::;:;:'5i;11~,( lV( II c?S S/'a/(l/1 N1 ,e.~~ c 

2 .. ON 2.8 ~""1,)r'1S'~ 

- -

Sheet, I of.3 Sheets 



, CHECKED BY: DATE: SHEET NO . )~ ____________________ ~ ________ -J~ ____ ~~~ 

) 

_0-r-'
O
_ 55Ca,gl f.J Mc:,L 

9,5-1-

qr2vcll'1 cI;!)'(C.L.'): brow". So~4 with . 
40,/ f''''' f" coa~~, w(~+k(r(d ~~~ton~ 
5,.~vel 

~Hds+o~e: brown, tl~e.-5r~Iy\·td) ~!C1k(~) 
Sof+. Ver~ ~~+\...t'r('d~ro"'" rs·o +e:. 

• 

IS. S t t- d~d Yc:-dd',sk brown. ~tef" 
a+ I~.S t-t"o • 

I 
WES FORM NO. 
REV OCT 1968 1253 

23.8. --

NwSC, Cr':H\e,~~\=<lI~ 

4 """"114 "d-io Hbl.1.rYl', ~ Gr"\"-II"l~ 

• 
Apdx A 35 



> 
'8. 
>< 
> 
W 
.0'1 

• • • v v J 

BORING LOG 
FIELD DATA 

Project /v'1V5C. Gt12.i.I .. -dt.~-kr slid'!' Site Cl.~I1r:, :eN 
._ .... 

Date 2.8,J;;IIIf~rll 83 
. Location !lmnU1n;Oan ~,..n/I'J C;;o'lllcis Job No. 44/~/~.I3(zmLu-, 

.. ~.I ~I .. ~!g . ~.!l.~~~ ..... ... '.ns~e~~~~ .. :-=r· J)~,!.~r Operator f2,1al]-la r Surface EI 5"-/.40 Boring No. Ne:.5-~- 2.~-8.3 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF 
NUMBER T~~F.t SAMPLER CLASSIFICATION AND REMARKS 

FROM TO FROM TO FROM TO 

2~~ {)·o to {,%.'~~-g Ii- (."Cc:lSII1c:... - 1 L+ St1c.b.",p 

Q,O s.o 0,0 12.9,7 155k"~lzt p~+- C la'l (c.L-) -:r\l\c:J S3\.1c1s.-toll.~; brown ., 

Yt-clcl isL. ~rown 'Jt: P" wre.+hut'\::f \' 

SoLt-, : -.' .' 

S.C,) 'Lt,; ~""dS~one" brown 4111 c -4 "cl1 l\p,1 
, 

. 
......... 1-: , 

V(r", wt"dtknt"d " ( '"_"'I SC) f t-
I 

'(oe. k Cl \A~ I ; ~ ~ ,'s 1'00 r- ~o "fr~ 

l -Ooc>'- . W."=I ~ (''(". ",+ Ie;.o . ~t·. 

"Z" ,.5 24.(') "---'-... , ...... _-------... " .. --. -'- L IIV\tSl-oIH?: c:re'l v t i\I he rc.l 
I 

SL-.el-!' 
w 

s",l,-r 1.A-1) 2.'1,1 '-----. .. b I ~ e isL q rt""1 
oJ .. 

-:T:t ~ ~ ~ /I (!d we Il rl';) S ~Ol~'l 
or. !?c.._~~ 2-. 

oJ 

- ------

WES ;AoNR~. 819 EDITION OF NOV 1971 MAY BE USED Sheet of~ Sheets 



~~ __________________________________ ~C_H_E_C_K_E_D_B_Y_: ________ ~_D_A_T_E_: ____ ~_S_HE_E_T __ NO_. __ ~ • 

• 
0'0 5l-\·40.(.+ kSL 

) 

.' 
226 

) L",+~olo~'f 

~or I~~ N"M~J-¥r; w!:~-3-2..3-~~ • 

l 
WES FORM NO. 

• REV OCT 1968 1253 

Apdx A 37 



> 
''8. 

>< 
> 
I.H 
00 

• • • -.J v v 

BORING LOG 
FIELD DATA 

H \A/:c. G t:Q\'II\d\..U.::l~a S+v.d::l Site r..rJ~le, TN 
.......... 

Date G r~J:2rlAar~ 83 Project 
. Location t!r::z::!r;tr!::H1ibQtl 1l;1&r't:li~t>:roldrJds Job No. 4:11-<":2150, I ;'~2Ilzz. 

. ~!I~~~~g .. ~a ~~ ~r::~L_ .... ln~Ee~t~~ ... =ro . ..~.~c3r Operator -D. ICl'l lor Surface EI 5EP ,.50' Boring No. 'tJt:'S-;,-2:4 -83 
.. 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS 
NUMBER T~~~~ FROM TO FROM TO FROM TO SAMPLER 

I I ;.!, 
, ., 

0:0 \ ·0 . ?,.1 It Po:.k -g~ + (J:> " eelS, ri~ - '£1"' S t i c:. I::. v. I' I ·",ro('. ~1 .. t.:> .~~ • •• I 

'·0 \. '5 0·0 L\o·.::> -' .. srs"K'cck-B; ~ . CldY(o-2 : rald·'2[.' hrowlJ, scl:,'+ I 

rl dN'l 12. 

'·5 ' ... -0 - .. ....... . .. S.aVt::/sbne~ .-1.;; vI Li(,ld· "(o~vn ~ i. 

) 

fPH'.- ~ rd\ hed I vUI; J Dr A~, :,,, 1.1 .) '-' 
n,(c:.I;vI~\ I 

J:.,t;. 

("0 /·5 --. . -... -... -..... '''---' . ScHt{.t~tOtl~ dlt\(\ c.l;:)~(C.L.): . ')(.f , 

J6ove. 
I 

7·5 /t;o --.. ~ "--'.' ... '.'--'-'-" '-.-- I-- SJlt1ds+one: -IaV1. Ii~k /- brown. / .. 1-I·e 

(., r.~ I ~((d /A 11 i tv .. 1\.1 
., ~. . s,..,·f ·ID t--H"(!; 1..1<1.1" 

ISO I~,"S ~.A ~d;forJe~ rfclcl i '5'" brow n 
I 

-....... .. . ~ .~.- .... "'- ... -.~ . _._ .. - - . ,n-:>(/I ~1 -\\ 

C\ rei ~\,d I SoU .... 
. ~1Adc;l·one~ 

I 

-f a V1 (,' ",I", ',town j ...... :, "2,4,C) f--..... . ..... -_ ... ." _ . . .. ' .. ~-... --.-. -----_ . ---' . -
1111~"~ r-a "')(le/, IA VII' tor ~'" ~f) til {,2 

I'-f eel I ~11\.·"\ • 

'l,4,C; 3P>,s ---- ------_ . ..... ~ .. -.- . . ........ --." - L IMe~rone·, t'\fe", ver'l l"drc/ 
3&,s SS·~ ..... _- .... _-_ .. _- -. ~lAd~~otte~ h~'o"""'r1 .f11~E"~' I,-='\ ,I (';:i . 

J 

.:;~ f -/ ... 
WES :::~4 819 EDITION OF NOV 1971 MAY BE USED .Sheet of-...1. Sheets 



:> 
'8. 

>< 
:> 
UJ 
\0 

... 

\....I 

Project 
, Location 

Drill Rig Inspector 
, .. _,",-_ ....... --.-- -_ .. __ .. _ .... _ .. _._ ........... ---.... 
SAMPLE DATE 

STRATUM ' DRIVE 

NUMBER Tl!A~ FROM TO FROM TO 

7feb 3~,6 ~o·O 'to,D ~O,O 

--

WES :AONR~. 819 EOITION OF NOV 1971 MAY BE USEO 

,. 

v 

BORING LOG 
FIELD DATA 

Site 

Operator 

SAMPLE TYPE OF 

FROM TO SAMPLER 

C::/"e L '6'/ :>.-3 ~ I 

• 

J 

.......•... 

Date 
Job No. 

Surface EI Boring No. W E~ - :3 -2,1 -CZ:!. I 

, , 

CLASSIFICATION AND REMARKS 

LIt-(f.slc.me~ %re~, "Pr~' b.=:old, 

VU~ 'Ii HI~ 10 ,' no cvH I\~S 
a'4eu- 40 ~+, fj, (Pc .Jt '~~d/(cl 
rocl ~ C1 vtd had LJ d ~ rv-- H ud 0 I" 

rods siaM l\I\q ~+ 4(.. CT, :r:-~~, I ~ I It'd 
well f;1S 

..I 

Sl.10/)JM 01\ ~C! e. 'S, 
C,avi tieS d+ 4B!-+ 8kd"sSL+-
rd\ll.~ 1114 I it- 11/1 I-e \.-1C{ t-k . 

oJ J "'" 
- ~-- -- - -- ----

,Sheet 2 of--=t Sheets 

• 



'::»VO..Jc..~1 • 

~ ',. fFt;;; If'-: ~:·t!r ... ,'5f ~ :~~.;. r~ . 
;.11::.-:.";";.:,. _ . ..:... ..... -'.": 

~. '. 

-') :C.HECKED BY: DATE: SHEET NO. 

~------------------------------~~--------------~--------~--------~ 

• 

) 

• 

) 

• I 
WES FORM NO. 
REV OCT '968 1253 

I , 

/55;,50 ft MSL. 
0.0 ~ 

/.5 .. r- - CIa\{ (c..I..): re.ddi~ brOWJ1~ s,* t, ddJ-tp. 

S.;""'s+on~~ 1J~1, li,\~+ br6\Vf1, t".,-e-~rdlt1~..1 
G"o+ \1\ t'\\fOYM I ~!di L-\Jo.".. +,... So ~t. . 
7.5 .. r- - sa \o\Gtstone. .2 ~J c.~~ y (c..L-) ~ .Sc c. d hove. 

S3w1(;k.ne: 1:a.\<'\ I li~ht brov.)t\J ~\V\·-e-~r~ .. \(,t 
1A)1 i ~t>n'" 1 ~ed; It\).-\ +0 ~Ot + 

- <;avdsfc,ne: yujciish b'-own). md;I-lt-tl"5r~II''C( J 

so~h 

S3~s+Ot\e! +d~, lI~l.J brown)tlnt_~r~J)uJ) 
Med'\.o\M +b £oft 

( L1Me~ton'E'! Sl"":?'1l V(f)' h.;tr..:~. 
- Sa",dstonc',. brow/\, +IH£'-'\i.:."'1nlC'.:i,s,,++ 

-.J 

L1Mestvne" :\",c."t, v~r..1 ~\:H.\ 'Ju'{ 1:t\l~~ )\0 

C.vd"\ n-.a. So t f"o ~ 4 0 + t - " I.~ -I ( or a+ 4 ~ 
-I- t; . ~lIil)t'5 ~l 4Bf-l a/HI :;; 1+ ~I'fjJ~ 
III In ItHJH.., 

N}AI 5:£, C, emf', ::r;i :,;'; CJ)1 c 

4m/ll#t n/1lo(1 :Bf1rn,'llj Gr';;HII~/) 

L,'-JhoIOj'l 

130rnb IVfo·,brr: /:,'=:.-3-24-83 

Apdx A 40 



> -g, 
>< 
> 
~ -

• 

'V v J 

BORING LOG 
FIELD DATA 

Project ~wS, £?:tr~~v.dwa~l!r Si~d¥ Site Cr~l1e ~ rr:J 
- . ---- .-... 

. Date ~Febr:!a~~ B3 
. Location £Jt1M!:H.1i.fiQM 'Rl.1r::!lh:)!;~ GrOlOtd~ Job No. 4~1-~leo'I~RZ.llu. 

,.~I~~.~~g .~~_i}_\~~._ .... I.n~e~.t~~. _ ?", .~~.~.bar Operator 12,"Q ~ lQ r. Surface EI 51'2.14- Boring No.~ES- ~- 2 ~-B:::2 
.. .. .. . 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS NUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER 

1 reb. 0.0 10 ~ ~" exk -g., f-- -- f." U~I~j - I f+- 54 ic:.I::lJ.P 
5s/8"e~k-g I O,e> ~,S C>,C 40·0 + Sc:1",dS}one: +~~, lj~\d I,rowll, 

reddisL.. bn>w"" £1IH' -~ r .. JIlIl'd , 

So I ~ ~ 0 t-I f'd; '" M. tv j·1 L "(' r " 

soU- w!~tktr~J :1ru~ ~ ~ "1 !of-, 
Wo.. Jer' cl.~ t~ ft. 

U,S 40.0 . .. L'Medo¥le: o,rN v(f"'I \..\;:,rd L ... < 

c. f"G." \-\ t"c,) ~ rCl.H I Yi~ I ~ ~ b c... ~ l'l. k 
"'7 ; 

!.r()M '1 (. (.r. 
, J 

Los~ t ocJ. b if v \Icl (.! ~ old rill 
rocl I~ hole. S[20\~ ~e\l((~1 I\o\~n s 

aHe"",ol'I\'4\ to reA.\rr.J~.C\I"tl ~e;!(d 
s"eock e,;+ .; 

e.. I, cJ cl rI' II (J I 8 (d') 00 LJoo _ .... _ .... _ .. - ._---- Movt"d G\lel" S" f t-
;l ~\~ t ~ e r 'ho Ie.. G '~O\.1. ~ t'd I ... (J I.~ C.~ll 
/A),fl· rud •. Li4·Lo/"."" SrlMC' ~~ ~J <:l'Je. 

""\~\~+;1l1fd_we/! ~c; 
-..J 

~ l\c\.,.,,\ 0 V'I J 
--- - ---

WES . :AONR~4 819 EDITION OF NOV 1J71 MAY BE USED Sheet--.J of~ Sheets 

•• • 



> 
'&. 

>C 

> 
~ 
N 

• v 

Project 
, Location 
,Drill Rig Inspector 

" _ ................ ., ... _._ .. _._ .. __ .... _ .. ~-- ... - ..... -.... 
SAMPLE DATE 
NUMBER TAKEN 

WES FO" .... 
JAN U 819 

1 

STRATUM DRIVE 

FROM TO FROM TO 

EDITION OF NOV 1971 MAY BE USED 

• v 

BORING LOG 
FIELD DATA 

Site 

Operator 

SAMPLE TYPE OF 

FROM TO SAMPLER 

Surface EI 

• 
........ 

Date 
Job No. 
Boring No.'~E.~ - :3 - '2.'~ -8:S 

CLASSIFICATION AND REMARKS 

r?;::lat". ~. INA ~,I" (" Co 1--1 I r"" \1'\ 
..J' ..i. 

:1+ Z.8:P l!:z "e..r~ S!lovJ 

.' 

, 

J 

',J 

" -] 

'-~ 

.~ ;:. 

•.. ~-. J.'~.;~' .. , ........ _. 

"-, 
". 

~ 
, -t'r 

.'~ 

" '.~ 

Sheet' 2.. of ~ Sheets 



~L-______________________ ~ ________ ~~C_H_E_C_K_EO __ B_Y_: ________ ~_OA_T_E_: ______ ~S_H~E~E~T_N_O~.~ 

) 

) 

• 

I 
WES FORM NO. 
REV OCT 1!i68 

0.6 

T 

zS.s 

4D.O 

1253 

Sav.dstone; 1';1-1, lijh+ browf'\1 r!ddiSh 
btoWt"l\ .f1l1e.-~rc3ll1td) S6t-~ ~o ~I!"d·n.(~, 
w.!S~el"" G\+ 28 f-t-; 

l?orJ/;t /i/ll) I J)-tf: v-P-S - 3 - Zj-g J \ 
<....: 

Apdx A 43. 

• 

• 

• 



·,' 

• 
., 

." 

Grout 8.0' 

L 
Bentonite 2.0' 

sz 
18.0' 

Sand 17.0' 

\...------

Water depth at 
time of drilling 

~ Well screen 

~ 2" Schedule 40 PVC Pipe 

t 
3.0' 

---1--,.----, 554.65' "1St 

12.42' 

9.28' 

i~ 
I 5. )0' U I 

27.0' 

NWSC. Crane, Indiana 

Ammunition Burning G 

\-le 11 Comp let ion 

Boring Number: WES-, 

Apdx A 44 



Grout 8.0' 

Bentonite 2.0' 

~ea 
Gravel 

17.0' 

\7 Water depth at time 
of drilling 

~ Well Screen 

Apdx A 45 

2" Schedule 40 PVC Pipe 

t 
3.0' 

555.16 ft MSL 

12.17' 

27.0' 

9.34' 

5.49' 

~~SC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-10-82 

• 

• 

e" 



• 

• 

• 

Ii 4 

Grout 1. 5' 

Bentonite 

Pea 
Gravel 

2.0' 

17.0' 

~ Water depth at time 
of drilling 

§ Well Screen 

( 2" Schedule 40 pyc Pi.~e 

9.5' 

Apdx A 46 

t 
3.0' 

551. 59 f t MSL 

5.69' 

20.5' 

9.41' 

5.40' 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-1l-82 

1 



Grout 7.0' 

Bentonite 2.0' 

Pea 
Gravel 

IS.0' 

Water depth at time of 
drilling 

Well Screen 

( 2" Schedule 40 PVC Pipe 

SL 
15.S' 

Apdx A 47 

t 
3.0' 

556.50 ft MSL 

12.2' 

27.0' 

9.3S' I ,:_' 

5.42' 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-l2-S2 

• 

• 

• 



• 

, 

• 

• 

Grout 8.0' 

Bentonite 2.0' 

. Pea 
Gravel 

17.0' 

\7 Water level at time of 
drilling 

§ Well Screen 

t 
3.0' 

550.48 ft MSL 

12.0' 

27.0' 

5L 
13.5' 

9.4' 

5.6' 

"- 2" Schedule 40 PVC Pipe 

Apdx A 48 

NWSC, Crane, Indiana 
Ammunition Burning Ground.s 
Well Completion 
Boring Number: WES-3-l3-82 



, 
Grout 1.0' 

Bentonite 

Pea 
Gravel 

2.0' 

17.0' 

~ Water depth at time 
of drilling 

§ Well Screen 

(2" Schedule ~O PVC Pipe 

:5L 
10.0' 

Apdx A 49 

t 
3.0' 

550.54 ft MSL 

5.15' 

20.0' 

9.58' 

5.47' 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-14-82 

• 

• 

• 



• 

• 

• 

Grout 10.0' 

Bentonite 3.0' 

Pea 
Gravel 

17.5' 

';{r ... 1 

s:z... Water depth at time 
of drilling 

~ Well Screen 

3" Steel Protector Pipe with Cap 

557.55 ft MSL 

15.7' 

\l 
20.0' 

9.4' 

5.4' 

'- 2" Schedule 40 PVC Pipe 

Apdx A 50 

NWSC, Crane, Indian~ 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-lS-82 



/3" Steel Protector Pipe with Cap 

Grout 17 

Bentonite 

Pea 
Gravel 

3 

18 

.0' 

.0' 

5l .0 28" 

r-- l' 
3.0' 

23.17' 

I--
I--
1= 
I--
1= 
I--

1= 
~ 9.43 ' 
~ 
I--

-i 
I--
1= 
= -

5.40' 

'-- J 

.sz. Water depth at timeL 
of drilling 

2" Schedule 40 PVC Pipe 
~ Well Screen 

Apdx. A 51 

I 

38. 

Q.99 ft MSL • 

0' 

• 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-16-82 

•• 



• 

• 

• 

Grout 8.0' 

Bentonite 2.0' 

Pea Gravel 17.0' 

water depth at time of 
drilling 

Well Screen 

/ 
2" Schedule 40 PVC Pipe 

t 
3.0' 

12.30' 

:sz. 
16.3' 9.37' 

5.33' 

Apdx A 52 

551. 71 ft MSL 

. 27.0' 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-17-82 



v . 

Grout 10.0" 

Bentonite 2.0' 

Pea Gravel 17.5' 

~ Water depth at time of 
drilling 

§ Well Screen 

/ 2" Schedule 40 PVC Pipe 

+ 
3.0' 

14.58' 

9.37' 

5.55' 

551. 34 ft MSL 

29.5' 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 

• 

• 

Boring Number: WES-3-18-83 

• 
Apdx A 53. 



• 

• 

• 

Grout 15.0' 

Bentonite 2.0' 

Pea Gravel lS.O' 

Water depth at 
time of drillipg 

~ Well screen 

V 
23.5' 

4-
3.0' 

20.13' 

9.39' 

5.4S' 

556.S7 ft MSL 

~ 3'7--"1=11' ..,.~~. ., 

35.0' 

l2" Schedule 40 PVC Pipe 

Apdx A 54 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-19-S3 



Grout 10.0' 

Bentonite 2.0' 

Pea 
Gravel 17.0' 

52 
19.5' 

t::J Water depth at time of drilling 

§ Well Screen 

Apdx A 55 

2" Schedule 40 PVC Pipe 

t 
3.0' 

14.38' 

9.37' 

5.55' 

e 
553.33 ft MSL 

29.3' 

e 

NWSC. Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-20-83 

e. 



• 

Grout 8.5' 

Bentonite 2.0' 

Pea 
Gravel 

17.0' 

'V, Wa"ter depth at time of 
drilling 

~ Well Screen 

5L 
17 .0' 

~ 3" Steel Pipe with Cap 
t 

3.0' 

558.28 ft MSL 

12.84' 

27.5' 

9.31' 

5.35' 

"- 2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-2l-83 

Apdx A S6 



Grout 10.3' 

Bentonite 2.0' 

Pea 
Gravel 17 .0' 

\7 Water depth at time of 
drilling 

~ Well Screen 

_ -.---- 3" Steel Protector Pipe 
with Cap •• t 

3.0' 

556.81 ft MSL 

14.45' 

29.3' 

• :sz. 
19.5' 

9.44 

5.41' 

"- 2" Schedule 40 pvc Pipe 

Apdx A 57 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-22-83 

• 



• 

• 

• 

Grout 

Bentonite 

Pea 
Gravel 

, :. -, " ~ . .. ~ 

10.7' 

2.0 

17.0 

~ Water depth at time of 
drilling 

~ Well Screen 

t 
3.0' 

561. 40 ft MSL 

14.88' 

29.7 

5L 
19.0' 9.41' 

5.41 ' 

'-- 2" Schedule ~O PVC Pipe 

Apdx A 58 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-23-83 



~ 

Grout 24 .5' 

Bentonite 2 .0 ' 

Pea Gravel 30 .3' 

= \l = 
46.0' = = = = t;::::: 

I"-

"---

3.0' 

42.04' 

9.36' 

~ 
5.40' 

~ 

56. 8' 

587.50 ft MSL 

:/ I , . 

• 

• 

Pea Gravel 4.2 \.. . 
,,'-______ '-- 2" Schedule 40 PVC Pipe 

~ Water depth at time of 
drilling 

§ Well Screen 

Apdx A S9 

NWSC, Crane, Indiana 
Ammunition Burning Grounds 

/ Well Completion 
Boring Number: WES-3-24-83 •• 



• 

• 

I 
2" Schedule 40 PVC Pipe 

---'t 

20. Of 

2.0' 

\l 
28.0' 17.0' 

Water depth at time of drilling 

Well Screen 

Aodx A 60 

3.'0' 

24.18' 

9.36' 

5.46' 

572.14 ft MSL 

39.0' 

NWSC. Crane. Indiana 
Ammunition Burning Ground 
Well Completion 
Boring Number: WES-3-25-



APPENDIX B 

•• SAMPLE LOG SHEETS AND OTHER FIELD FORMS 



•• 

APPENDIX 8-1 

• Soil Sample Log Sheets 

• 



• 

• 

, . 
.. ' ,~ . 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane, IN 
~~~~~~------------Project No.: _C_T_O_126--:,jo_b_-_N3960 _______ _ 

I Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

GRAB SAMPl.EDATA:...· .. ' .. 

Date: ,. If . 0 I Depth 

ITirne: , 3 ':> ~ u 
Melhod:t+AND NI'J€fl 0 - :t I 
Monitor Reading (ppm): 0. 0 

COMPOSITE;SAUPtE:DATA:~:~:·. ,~: .. 

Color 

Page-.L of L . 

Sample 10 No.: 03S5010002.. 

Sample Location: Ql.saO\ 
Sampled By: .... i~R;~E-...;K-M-¥~R-S.-

C.O.C. No.: Qz.399 4tuqs 

Type of Sample: 
[X] low Concentration 
o High Concentration 

Descrtptlon (Sand, SUt. Clay. Moisture, etc.) 

Da~t-...;n~m;.;.;.;....+-_......;;Oep~th:;.;....-+---..;;C,;;;ol;.;;;;or;.....--+-....;;;.DescI;;.;..;;;ri;.;:p;.;t1,;;;on~(Sa;.;;;;nd~. ,;
;;SI;;.;;It,:..;c;.;;:--~y~. M;.;;O;.;;lstu;;;=:;.re,~etc.~)_ .... 

---r-.. ---- -----MonitDr ReadWIgs ----
(Range in ppm): ~,.......:----~_+_------+--------------~=_------------_t 

~~~~--------~----~-----------~~~-------t -........ 
SAMPLE.COLLECllON.'INFORMAnON: 

Analysis 

VOiIfdIlJS APP. IX \ vue I + VOC 2) 

Ap".1l(9'QOC. SIM, EXP, NC 

EXP,NC 

AJ!J;NIIX I Itub, I"GS( PCBs 

At MulzdS jA .... Sn, Nitrite/Nitrate 

Nitritet'Nitrats 

Oi 
p 

OBSERVAllONS I·NOTES: . 

Contain .. Requlrementa 

(5) encore 

8 oz w/m glass 

8 oz wlm glass 

8 oz w/m glass 

8 oz w/m glass 

8 oz w/m glass 

M~~ 'TD R. R£1tO\ N, C~PN\) 
62. 0 

e,H 0 

MSIMSD Duplicate ID No.: 

Collected ollir -----
v' 

... 

V 
Triangle Lab 

APLCLab 

I 



SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 

Project No.: CTO 126 job # N3960 

~ Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

.. '. 

Depth 

· ... ..A·OYl 0-2 
Monitor Reading (PP"1):~0 

:~RaUD' "":':';';:~;"";":':.:.: .".:: '. 

:~ ~ I-- 11m. Depth 

Page. \ afa 

Sample 10 No.: 01,~() (k)oo ~ 
Sample location: l 3 SB OJ.... 
Sampled By: G ~ ................ , \l. <""'&11>.1 

C.O.C. No.: i)6'\~ -..0:0..;.;::; ______ . 

Type of Sample: 
[Xl low Concentration 
o High Concentration' 

.• ::. :., .. :, •.. :.:,.. •. ::.:,;:';< .:.:)}\\::.,:",:. >.:,::::::;:.,.~.;i .• ::,;::.':,:;:;,::::.::.,:,,·.):<;::::.::·:';:':""·";:::Tl·' .•. "::' <:. ;.:»;'~!.:",: ...... "·,·rr"y:'.>.::",,,, 

Color (Sand, SlIt, Clay, ,IIII!-l 

\:t .\I)q.~ ~, ~t."''< ~~ ...:(,...~~ 
~~'Qc... 

Color 

----
__ ;;:ac; ---. 

............. , 
lApp. IX SVOC. SIM. EXP. NC 

lAnny IY 

.... 

,CII1:a.' 

MSIMSD ---

.... 

Duplcat8ID No.: 

----. 
~ 

.... ;".,'.,:;.::. :~';, '" ,.".,. ',.: .. ··;·i,:.;:).\, I;:.:!;;.:""';'''::;:: ;:·:D:·"·;·:·· ,,, •• ;.·iii .... """·;; 

8 oz w/m glass 
A 

· ....... zw/mgl88S 

8 oz w/m glass 

_o~ --./ 
-

--

• 



• 

•• 

~ • " I 

" . r, f.,.;. 
J .. 

SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
~Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB· SAMPLE DATA:; 

Date: . , • I c:t .. 0 I 
!TIme: \\,)00 
Method: I) PI 
Moniter Reading (ppm): ~. J 

Dale: 

Method: 

Monitor Readings 

(Range in ppm): 

nme 

NSWC Crane. IN 

CTO 126 job # N3960 

Depth 

Depth 

SAMP.LECOUECTlONINFORMAnON:' ... ' 

~~. IX SVOC, SIM. EXP. NC 

·~r.''I'J 

I ~L. IV',,&<U<O ."Ui> ~ • te 

/IitritaINitlate 

Iiioxi. iSFUiiriB 

FiwaldocalEJ 

MSIMSD DupllcatBlD No.: 

Color 

Page~of3. 

Sample 10 No.: 0"\ ~\\c)~o~ 
Sample Location: ~3B= 
Sampled By: Q!:CsM1-' YzM'OI. 
C.O.C. No.: 00. \<Da. 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

. .. ~.: ... .-. . 

DescrIption (Sand, SlIt, Clay, Moisture,.tc.) 

~"'].c<\ r~Ml ,\.~, ~ 

c,~r,XY~~ t~w..<.~ 

Color DescrIption (Sand, SUt, Clay, Moisture, eIc.) 

Contain. Requlrementa Collected Other 

~ enoore 
8 oz w/m glass V 

~glass -
hi Wliii glass 

e Vii' 1M glass 

8 oz wlm glass V 
4 97 w/m glpes i WiaaaI& I..ah 

1foz WJm glass ~ 

. '., ;,: . 



I 
. \ 

Project Site Name: 
Project No.: 

o Surface Soil 
,fSUbsurlace Soil 
o Sediment 
o Other: 
o QA Sample Type: 

IGRAB .- DATA:", ;,;' 

Monitor Reading (ppm): u.J 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job # N3960 

Color 

P~ge.~ ofl. 
Sample 10 No.: 0 'l~~() ~()" \0 
Sample Location: 0 '3 S B 0,... 
Sampled By: ~ ~/Iu.(~=\L."'~~ 
C.O.C. No.: --..IooQ"-IA-OJ::.l:I.'S.;;;.b~~ __ _ 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

(Sand, SlIt, Clay, ' .. , 

\:-~NO vJ(<)~ t.~l.I..{r, 

__ .,~,;';.':). . ";':'.' .. , •. -'".: .• :/( . .;:,: ..... .-'., ;';r:';;,(;;' . -": • .',: ~~/;;'".-;,~;:::,'i: 

IMelhod: 

MonilDr Readi'lgs 

I(Range in ppm): 

: COl'"' 

I ...... .;'''''' ........... IX (VOC·1 + VOC 2) 

lAPP. IX SVOC. SIM.EXP, t-C 

pest, PCBs 

,CIrCle . 

8 oz w/m glass 

1 glass 

v~, ~ .. , glass 

I glass 

8 oz w/m glass 

rglass 

',";\;'.,:;;- ::.: '. .: ..... [MAP: 

MSIMSD DapUC8:te:,:I:D:NO:.:_-----. 

-
v 

---. 
v 

- ITd/>~'" ah 

,." ,.. -

• 

---- -~~ ... ~ L-~ ______ ~ __________________________ ~~~~~~~~~~==~ __ _'~ .. 



• 

I 

• 

•. ,T.' 

";. - ':'" 

SOIL SAMPLE LOG SHEET 

Page I of I 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 126 job • N3960 

Sample 10 No.: 035503000Z.. 

Sample Location: a~ s B 03 
Sampled By: ...:~ TIR~e~~ KM--~::I'''l''lK:rI'':;:, 

M Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

fGRAB SAMPLE DATA: : .. : .... ; .. :.::; .. ::<: .... 

Date: ~. f1. 0 I Depth 

Inme: 14-0~ I 

Method: Hf,.M N.t~ ~ 0 - 2. 
Monitor Reading (ppm): (;;& 0 

COMPOSITE:SAIIf!tE:DATA:i,·,:;. 

Da~ . TIme Depth 

r-----
Method: _____ 

MonilDr Readings 

C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
o . High Concentration 

Cofor Dacrlpllon (Sand. sot. Clay, Moisture, 1CIc.) 

Color o..crtptlon (Sand, SlIt. Clay, Mol....., ~ -------------_I---" __ 

(Range in ppm): J-o.:=;.-------+-------+------+--------------.... =--------I 

~~~~~~----------~-----~~,~ 
SAMPLECOUECllON·INFORMAllON:; 

Analy" 

Volatiles App. IX (IIOC 1 + VOC 2) 

"'t'p. IX s¥se, :!11M. EXP, NC 

EXP,NC 

Apllll.l)( Ilelb.'1I'est. PCBs. 

iT AL MslBls pIDs Sn, Nitrit&'Nitrate 

NitritalNitrate 

PetmR5ii"te 

OBSERVATlONSINOTES::·'. ..:' .... 

~KtThn.. (l~()'K5 (ffM) 

l) -z. 0 

& H 0 

MSIMSD ~"IDNo.: - .. 

Contalnw Requirements Collected 01her 

Gta) 8iiWib -
a 8£ ,./iii gtass 

8 oz w/m glass 

...a raj! "ilii~88 

8 OJ bU:'", gtses -
8 oz w/m glass v 
4 Ut W,iii glaaa Triangle Lab 

4 01 W/Mgraas - APLClab 

.,: ... ;.:.:., . 

, 



I 
I 
I 
I 

SOIL SAMPLE LOG SHEET •• Page. \ 0'..3, 

Project Site Name: NSWC Crane. IN Sample 10 No.: 

~~~ Project No.: CTO 126 job # N3960 Sample location: 

)}<surface SOil 
Sampled By:.. 
C.O.C.No.: (.,~,~"'\ ' 

0 Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

:< ......... ··:·i:·,,:.- ' .. : ":' .. ":"':"~;):!):;':/ . '::.':':;·",:',·;',:;,:,:):,:;:J':';'.:,:::,.'l/':',:!i'.;';"':':':\:;".,+,"""""""':'" '::;;'}!{'" ":'"""_"1,<;),' 

Oats: (" "C4.rc \ Depth Color ... -(sa~StItCiR. ,etc., 

"'ne: ; \'\d6 - ~~t\l'- \:"'1.M.-5 "tJ) \ '\ -UA'<~ '( ~ ~"'-
Method: ~\'\ O-'d- ~P\t\) 
iMonitor Reading (ppm): ~ 

;. . " 
..... , . '::"'.:./.-:: :!"·".:',·,,".:"';!:;:t"±~~::;~J :';':5:i'!'!'~ "'"·'~':·::'::.<',::):':i;::'T:'::·' . l-~·· 

.,. .,.,.,.,.,.::" .. 
100ts: 11m. Depth Color (Sand, SlIt. Clay, -=.;) 

~------Monitor Readings :-:----
t(Range in ppm): ~ 

~ 

~ --- • 
::rnt,'i' ... --.. '''.' c:- , ... ·;.':,:.",,,,',i:::';,;,::'!','>",.:.:,", ":.""".: ~"::, ',:"',",.'''.;''.',;, 

... ~ ... ~ other 
_IY1YOC 1 + vnf'" .,\ ".T 

l'~""'" \oJ, ... """, .. -- .... 
lAPP. IX SVOC. SIM. EXP. NC 8 oz w/m glass V 
-~p • .,.. .. -~ ~ 

ct"'A~ .... . ; ... .. --- j ...... "'_ ... 
8 oz wlm glass ./ 
4oZ ... I .... nl .. - I~Ah 

.. OL Wlm 9 ....... rv- ........... 

'NU·II::a;:,;";· '::, . .' .: .. ,',:'" <:' ':":-:::",:.':::-:;;',:'<;;H,C:;:":-::/':'" IMAP:"/.'·;:,.·,'; ,;"'\.:::"",,::jrci'i\'i,"'.:.:"';' ".",'.:,"': :, ..... ,.>,.".,.,. :/";:H;j;:".i!;. ' 

1'-"- . "~;;:,,. :;;':'.':::,';:;;,.,.,;:':.".": ..... '" . -c'.' . ."":,',,:.:'.:''':.:. ,::,,:,<,)0;·;;::~· r",_,. 
MSIMSD DupOcatelD No.: 

;~~ -----



• 

• 

. " 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 

Project No.: CTO 126 job # N3960 

o Surface Soil 
A-subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

GRAB'SAMPI£:OATA::" .. ' ... , .... ::: .. 

Date: b f\'{ fU\ Depth 

Time: \,\00 
Method: \\ 0, 
Monitor Reading (ppm): D-d 

Date: nme Depth 

Method: 

Monitor Reacmgs 

(Range in ppm): ____ 

~ 

Color 

Sample 10 No.: 
Sample Location: 
'Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page.:l,. of~ 

[X] Low Concentration 
o High Concentration 

. Description (Sand, Silt, Clay, MoiSture, etc.) 

'f --S,..~ ,,\.U~," \(».(£ ~~ ""\ 
.b.M'\ ~t ~.<:>c. .... \A.~" 

Color Description (Sand, SIlt, Clay, Moisture, etc.) 

I~~--~~------~ 
SAMPLE:COLLECTlON'INFORMAnON:' 

Analysis 

"t' ..... " • """' 

App.IXSVOC. SIM. EXP. NC 

~" 

.... 
, .. n. Nitrite/Nitrate 

~itralB 

P~ra1B 

OBSERVAllONS I NOTES::,.;, 

Container Requirements 

8 oz w/m glass 

OUL~ .. " 

.D 

8 oz w/m glass 

8 oz w/m glass 

L'olllss 

U4 n .... -, 

Collected 

L 
v' 

Other 

T"'ngle'eb 

Clrcte:H:'ApplIcabIe:,:';,:' ...., ". '.': '. . '"". :.'" ~ . ". -... : ,. ~." ": .. , 

'MSIMSO Duplicate 10 No.: 



SOIL SAMPLE LOG SHEET • Page~.oa 

, Project Site Name: NSWC Crane. IN Sample 10 No.: 

e::~ Project No.: CTO 126 job • N3960 Sample Location: 
Sampled By: 

0 ·Surface Soil C.O.C.No.: n:l~~a. . 
~ubsurface Soil 

Type of Sample: o Sediment 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB!QAUDI IA:'; .... ,· .;. .... , ... '., . .l':'\;,.:;::: .. :,.,. , ,:,,::,'r:'::i;c:::':'(:>:',;:"""': . .... :.,:.: .. ::,? .. ,:.:., ":"')'?,'" ",":;::::'~;~~), 

Date: (.,/\0.. rOl Depth Color (Band, SOt, Clay, UAI __ , l1li:.) 

Time: • I ~~~~ r I ~~ . ?-~~ ~~"'l-\,\ ~w.~. (W-\ ·(;-\.0 ~~tV VLS~~ Monitor Reading (ppm): O{) 
... AUD. '-'-AO~ .. " ":,,,',;i,!/{i':;:".>."·' .... , ."".,.,":'.' :~) .' . ,:}: .. ;~ : :", ';";. :.:.:,i', ...... ,c· 

iDate: llme Depth Color _ ......... (Band, Silt, Clay, ' etc.) 

~ 
1M81tlnri· -----
Monitor Readings --~ I(Range in ppm): ~ ----~ • 

IIII,IftI 'IIUR'·: ','. ":.:'.;,.,,,, .. "<'/';""":';"',;,.,,, .. ,.,,, ' .' , ... : <,,\;\,.;.:,: '.;":"',\;;",: .. ;: .. ,.)' ". c '.,' ')".:>;"," ,;:;:.;:.,'.,.". ...... :.;:;.,',;,;""""''' 
,. oa. 

A, ..JV/"'''''' l1LV" .,,, 11:\ _ --
lApp. IX SVOC. SIM. EXP. NC 8 oz w/m glass ~ 
~I". "'" gUL 

.,.......'" ~._,,..~ 'vDS 8 oz W/m glalRl 

1HU. Me ................... , .. u.~ ... u .. ~ -'" . ~ .... 8 oz wlm glass ~ .. _ft. 
..u .. wtm I.,.... ....... ~ 

.'~""" ........... l!--

'"~:'.';' ,. .. .;: ",.,,, .... ,.,{:>;., .. .;:::" .. . , UA~·.;,'.: .. '.' .. , ... ::,:,:,,~,,::.::.:(,.:,,: " . :, ,.:,.,,,,.,., .. ~.:..i ,.\ ., .. '';' "","""" 

. 

.-

.,. ....... ' .":,.",::;,:"., .. ",."",.".':"',;,, 
" 

'"";:,,,' .. ;,,,. :":"':""'.';",;,,""":"'''''''''.';:: :-""" 
MSIUSD DupJJcatlllD No.: 

~~ - fOOb\\t)\Q~ 



• 

• 

SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

)ksurface Soil 
[] Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

!GRAB SAMPLE'DATA:,'· .... 

Time: ' \~~ 
Method: UV\ 
Monitor Reading (ppm): l).o 

. COMPOSaE',SAIIP,LE'DATA:··,',· 

Date: Time 

Method: 

Monitor Readings 

NSWC Crane, IN 

CTC 126 job # N3960 

Depth 

Depth 

(Range in ppm): ~ ----
SAMPLECOUECTIDNoINFQRMAllON:· . 

Analysis' 
." 

App. IX SVOC, SIM, EXP, NC 

'~'''' ..... .. 
~_ , ........ wn, 'wU_"_'_"uu~ 

r.ItriteINitrate 
I ... · 

OBSERVATlONSI.NOTES:··., ... 

Color 

Color 

. _____ t-

PageiOf,a 

Sample 10 No.: (:;;'\SS<.)~a.. 

Sample Location: O}S6o .... 
'Sampled By: ~ft~5~t!.~iiC'70:+,:;-c---

c.o.c. No.: O"j:\b~ 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

o.crtptlon (Sand, SIlt, Clay, Molstllre, etc.) 

Lu'<.) ~ <;~..".., ,'lt~+ 
~c, 

;::Sl:~ ":, <:'ici;,:i;',).':., .. ·.,· ... ·':5;7W~'&.;~:~'i~ 

o.crtpllon (Sand, SIlt, Clay, Moisture, etc.) 

----
Container Requirementa Collected Other 

./ 
8 oz w1m glass 

.,;' 

D nl,,_ 

/ 

8 oz w/m glass a,/ 

APte I:a8o. 

.. CIrcI __ ._n,_AppI .... I_cable: __ ·: ... :;i\ ... /: ... ::.: ... :':;,: .... ::"' .... ,· .... · .... · .... ____ ......... ,,_,._. __ ....;,;,;.;.;.. ______ .... Slgn.tIIre(s): 

~~~ MSIMSD DupUcatillD No.: 

c: 



SOIL SAMPLE LOG SHEET • Page.~ of 3-
Project Site Name: NSWC Crane. IN Sample 10 No.: Q~~C"5~ 
Project No.: CTO 126 job .. N3960 Sample location: 

~~ Sampled By: 
0 Surface Soil C.O.C. No.: 
~UbSUrface Soil 

o ~b'" 
o ediment· Type of Sample: 
0 Other. [X] low Concentration 
0 QA Sample Type: 0 High Concentration 

iGRAB.~'&UDI ,-,;:.:.: .. : ..... :".'.::"." ... .. . ::.' .. "' .. ': ... :.: .. .... ,::, .. ::: .. :.:-:;-:.'::'::'::::<::':::,.;'.:.'< .. : .. :": ':':,: . :·::'':;:.::':::.::f''':'·.': '.: .. ,: :::'>.i.:a:::.",;; 
Date: ~/\q,AA Depth Color (Sand, SOt, Clay, , etc.) 

lTIme: '\bS~ ~ 

~ ,~, ";:,.':. ~ ~ I ...... ~\Y'\ J-~6~ ~ 

iMonitor Reading (ppm>: ~. "" 't~'\ ,\-~"l-L""\ 
I-·A • l""'::'C:':: .. :.: ... ::.:' ..... '", .', .•• ".'" :'.c .• .'. ,.:: .. : '::'~;).::':) .·tt:;:::""::::~:",.:·':\,·:.;:-, ... ' ... :, 

.. 

IDate: TIme Depth Color .......... "' ...... (Sand, SlIt, Clay, ••. etc.) ,/ 

---------------iMonitDr Readi1gs ~ 
I(Range in ppm): ~ 

........ ....-

.~ 
~ • 

IA'rlCH: . ,:::-":~"::''''i~i,i'/:'''':: .. ··.::.;·:C::',:;'i'· ;,.:.'., .... :.).': ... ',"::: ... , ... :.:::.:.;.:.;,:)::;:':.';(.;:.:::: •... : .. : 

=' Other 

.......... ~ ,.""'" ...... ~ .. , fr::l 

" /' 
~p.IXSVOC,S~~ NC 8 OZ w/m glass ~ 

i3(P, NC A 

~ .. ~ ~' .... ''''''''- OUL ", .. , 

TAl • II 1'17 loll .... / 
,.u, 8 oz w/m glass """ In>. .,~. 40Zw,my_ ,-

.. 
:,:'".' .... :, '.;:::>:"." .. ::.',':,;:,: UADo ... :":::'\:":;-::'::':-:~:'''''';','::·:::::.i::-;:i:..:':··'·~·:;:·:. .::1: 

."- "'-'''''., 

~II"~ .... :-:::,.:,."./.;:":.,,,.: .:'.' .. ':.' .. " ..... : ...... "',:-:".,) ... ",'. .::,:-::,:.,~ . "1.-'; 

MSIMSD Dupllcat8ID No.: 

I~ . - -



• 

• 

• 

.. ~; ~' :;, :J>,~ j::~t,;:(~;~~ .. ~r 
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SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
~ Subsurface Soil 

[J' Sediment 
o Other: 
o QA Sample Type: 

Date: '0 /\q,/lJ \ 

Method: _~Y1 
Monitor Reading (ppm): 0..;) 

COMPOSlTEiSAUPL£:tJAT~i\,:,;" 

Date: .Tlme 

Method: 

NSWC Crane, IN 

CTO 126 job .. N3960 

Depth 

Depth Color 

Monitor Readings. _____ 

(Range in ppm): ___ ,...,-

-----
~ 

SAMPLE COU£CTIOtUNfDRMATION:-" 

\ 

Pa~ 01'1-. 
Sample 10 No.: O)<)~~Cb\.O 
Sample location: O~~\So~ 
Sampled By: ~t> * 
C.O.C. No.: ~\ 

Type of Sample: 
[Xl low Concentration 
o High Concentration 

Dacrtpllon (Sand,'SUt, Clay, MoIature, 1IIc.) 

Delcrlpllon (Sand, SlIt, Clay, Mo ....... 1IIic.) 

------
Contain« Requirements Collected 0 ... 

' .... "" . 
App. IX 8VOC. 81M. EXP, NC 

-r"'~ .... 
' ........ ."".,,~-
NtritlWNitrate 

~ ...... 

OBSERVATIONSINOTES:::"" 

.." 

MSIMSD DuplJcate ID No.: 

8 oz w/m glass 

<>UL 

...... "l!

"'_ ..... HII~ ... SS 

8 oz wlm glass 

'l!-

,," c,·,: ... , .. ,: .. :"'",,:': .... ,, "'''i'' >."",:.,. » ,,-," ," Signature(a): 

T IiangIe Lab 

APlCLab 



SOIL SAMPLE LOG SHEET • Page. \ .0,1-
Project Site Name: NSWC Crane. IN Sample 10 No.: (,),~~ 

Project No.: CTO 126 job' N3960 Sample Location: .~ Sampled By: 
~Urface Soil C.O.C.No.: §~Yt 
o ubsurface Soil 
0 Sediment Type of Sample: 
0 Other. [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

!GRAB . ·4.T~,.:.·. ... ,.: .. : ...... " ...... : .... , :>:::.;:;;;:':\'::.:.i.!:~,:':';" .. ··:.c .. < .. ,.;·.,.:::;(::;.':·,., ....... ·,!. .. ",".:', 5",,",", 

19a~ ~~/O. Depth -colOr (sand. SUi. Clav. ,~) 

trune: \d~ U-¥ ~~~, \.:--:\\~ 
~'<·S~\·Wr-~\.. OQ\ ~\(e.uu.Aa~ 

lMonitor Reading (ppm): () ~ ~~ 
':':;:., . "'c'::"" ,:,.,'·.·:<t:.,:·· :.,','':;{':;'''''';:·'.·A·C::::;<·: . :, ... ".,.;~ ,"" .. :~: . 

,Date: Time Depth Color - ISand. .... ----... eIIc.) ......-., 

-------.... 
--" ~ .. ~w._. 

~ 
Monitor Readrigs ----(Range in ppm): -~ -~ • 

' .. - l~l1OH:' . :~" ,.:'>.:,:·.;:·:".;.';~-i:':,':::,;::-.;:;;:·/r::::;c:"·:;i::;, ,.:. "': . "' ........ :.; ',.:::,;/.'>;.".""'; .c'. c' .!,;';""",;;: 
. ~:-;;-

Other 

'u_u· .... "'PfJ· ..... I~ / -
!App. IX SVOC. SIM. EXP, NC l~) B oz w/m glass ./ 

" , • .. 1- ~I~_ 11> 
~ '" 

." ... ... ,.. ... 
A ""!w/mn""- --

I?/I. 'fJ,ud::in. " .- .../ .. .- l";ij 8 oz w/m glass ,/ .~u .. ~." ....... 
,,~ 4.Dzw/m"""- ~ ro-

," • .. 1_ ~Ift_ ~ .APLCJ.ab 

'-= 
• ,·.--·1 ~',:;:,:-:. .. :.:,: .... .. : ... ,.;.,' .<. -:c; IM'AP:: , .. :.: .. ,:.~G: .. " Co>·:', ' ~: '.".:;",i";':,;(.:.:;., ' ..,:.-

.. 

. ' 

l~H. :." ..... :: ':'." '.';' .:., . ..•. ;t:>·; '/::;:-';"':-'''''. ,',.·T· I ... v· ...... "'·,· 
MSIMSD DuplIcat.ID No.: 

~~k-- ~DOb\'tO\ 0\ .~ 

j 

'1 
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SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
~Subsurface Soil 
tl~ediment 
o Other: . 
o QA Sample Type: 

Date: ~ 1\ 'VO' 

Method: ~ \'" \ 

NSWC Crane. IN 

CTO 126 job • N3960 

, 

Monitor Reading (ppm): C> ~ 
IOOMPOSIlESAlw.LEDATA::;;~:}":::::;\/·· .•... 

Page~o;~ 

Type of Sample: 
[X] Low ConCentration 
o High Concentration 

Color Description (Sand, Slit, Clay, Mot.ture, etc.) 

l,:\, ~~ UA'-<t.~ ~~, \JJf~~ 
"""c:.A.o 

':'" :"""",.',.',:'. <::t, <':t':,:;" :':~'),,,,,,.,:: .... ,:.. ""r·'·.~,,""·':'·:"'::., 

Date: nme Depth Color Description (Sand. Slit, Clay, Moisture, eIr:.) 1----" 

Method: 

Monitor Reacmgs 

(Range in ppm): -----
---------

~~---~-----+----~--------------~ 
SAMPLECOLLECI1ON,INFORMATlON:,; 

Anatyaa Container Requirements Collectlld Other 

. linn IV - ,,"",. ... ~ 

App. IX SVOC. SIM. EXP. NC 8 oz w/m glass 

=,,,.. w"''' "" .. l! ....... 

>C._:,..... ./ 

8 oz w/m gtass v' 
....... W1ml! ....... 

I ... 4 ozw/mnl ...... 

OSSERVAT1OHS'/NOTES::'\c:' .' ....... . 

( MSIMSO ) DupUcate 10 No.: 

~ t---------------------------

-



SOIL SAMPLE LOG SHEET • Page~ of3. 

Project Site Name: NSWC Crane, IN Sample 10 No.: tTl 4) i~u2!sz g2\O 
Project No.: CTO 126 job • N3960 Sample location: 

~&rlM' Sampled By: 
0 Surface Soil C.O.C. No.: 
~UbSUrfaCe Soil o ediment Type of Sample: 
0 Other: IX] low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB~~:,""" 1-:" .... ,:"' .. ::: ... :':,"'::'·",, ~ .,.: .. :'; """""'::':'.:' :'.',: :'. ,'" ' ... ,.: ::~~ :2' ~i,(:;;.-... ·,,:::.: :"'---;'::.': :.':: '.::',;:: :0:·"·;.,'·: ""ii::/:':': -'-.. :'\·:h: .. ,.~ : 

Date: ~ I \,ct it)\ Depth _Co_~ (Sand, SlIt, Clay. , tIllY. 
irune: . ill{j 6""" ./ ~, L~'<t.'< ~'$O.l ~~~ 
.Method: t)\1, -\.Q ~~ vJr~-MJc\~~ ~ 
'Monitor Reading (ppm): ~:u 

,. ':!C' :.' .' :.,",,:,:::/ ::\';::,r:::';:(,'::"':' '£.:~::i":""""\;-·":'·:'·: 

IDate: n~ Dee.th. _ColC!! .. .,......."'M ...... (Sa,ncl. SlIt, Clay. ,ell=., 

MeV1OO: -----~ 
jMonilDr Reacmgs --~ I(Range in ppm): ~ 

....-----
~ • 

... ... ,<;,'";..--,:,:.;;: . ..,---:;.,j",,:;, .. >.:,,.',.-,,'::;: ",:,;:"","~:::>"': "i:' i\; 

Other 
. (VIV' 'n .... _ R 

----
/' 

App_ IX SVOC, SIM,~..E- NC 8 oz w/m glass ....", 

eve " .... ,~ Inl .. "" .0 
r~ " 0 

~~.. ...g ...... piUS ;:;n, ~- - ./ 

8 oz wim glass V'" 
"...,-u' "Ir" lj"'- ~ 

TMAgla.J~ 

A n>: w/m O\aSS --- .AmC~ ... ~. 
I'~""i.·'· .. .. ... ' ." . """ .. ,.:', ""..'., IMAD·:: ·:---C,.'.,'·:'::'::i.',::·'::·":":"::::-:-:":;"·"·:·'" ." ..... ' .. '),c<"""""';',",,,"" 

.-
.. 

: ':',:.":';';-::::;"::'::::",'><:: . ...... ... ,. , _L'· .. ·,. .. "'L'·:·::·:;:·.-"·'::: 
MSIMSD ~"IDNo.: - .' 
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• 
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SOIL SAMPLE LOG SHEET 

Page \ of ] 

Project Site Name: NSWC Crane, IN Sample 10 No.: Q ~ ~CoU'"1 u;n. 
CTa 126jqb# N3960 . Sample location: ~~~e(;, 
....;......;.....;;;.;...:.;;.;..;.....~~----- Sampled By: ~ bMMs>Vt.\. 

C.O.C. No.: _O __ ').:~~-..::t ____ _ 
Project No.: 

~urfaceSoil 
0' Subsurface Soil 
o Sediment 
D Other: 
o QA Sample Type: 

Date: 1of'\~N\ 

ITlme: \"'''''b 
Method: t)~\. 

Monitor Reading (ppm): t~-cl 

COMPOSI1'E~LE;DAT~;;::,:;;;.;;·;;··' 

Date: 

Method: 

MonilDr Readings 

(Range in ppm): 

time 

Dep1h 

Dep1h 

----
SAMPlE'COI1EC1lONINFORMATlON:·· . 

Analysts 
",,..,.. 1 vn,-.·" 

App. IX SVOC, SIM, EXP, NC 

~~ 

IV 

'fA I Dlus Sn , ••..••. 

Ntrfta'Nitrate 

MSIMSD Duplicate ID No.: 

<....... 

Color 

Color 

Type of Sample: 

.. ',:. 

[Xl Low Concentration 
D High Concentration 

o..cnpUon (Sand, SIlt, Clay, Moi8ture, etc.) 

DMcrtptlon (Sand, Sut, Clay, Molature, etc., 

---------~-

Container Requlrementa Collected Other 

8 oz w/m glass 

• .. YlaSS 

80zw 

Rn7 uJ ... 

8 oz wlm glass 

"'''-.g ........ 

Il'Um iQIU"bIb 

' •.•• , ., ... ;.> ,:: ,:;.,,,,,; 'i:;' :'l·;,!j';::';d'/';<'··;,,·:,~ Signature(a): 

-- '~~htJ'<.-



SOIL SAMPLE LOG SHEET • Page.~ of 3-

Project Site Name: NSWC Crane. IN Sample 10 No.: ~c,COcno-~ 

Project No.: CTO 126 job. N3960 Sample Location: 

~ Sampled By: 

0 Surface Soil C.O.C. No.: 

~UbSUrface Soil 
o ediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

~OATA:;::/,;:-'.· :' .. ;'}>-'>,',';.--" ,:< .. >.-,-'.:-. \-:;:'-'.'-',:/,::,,:,>, ' ,":<:':--'~":::::--.-;:.:"'., -:: ,'·:i ': " ::'·:':'>"\:>":i;\(. \'-'-_':,:': ""-""'-

Date: t.. fl\. t.t to \ Depth Color ~ sui;" Clay. , etc., 
Tme: " \~'Ct-~ }-6/ L"T_~~ Lu..~'<. ~~~vr~-~" 
~~ t\~ 
l~r Reading (ppm): ~'""1 

~ 
- ',:--:,.',". --.: ':""--:~r:;/:S'":2~;-'=':': .. :.,.,.:,:,.,: ;c':TP,~:?,;: "'::'i';:"·,·-,t·:J;:;i:';,:,F:·:;"'} 

Date: nme Depth Color (Sand. Silt. Clay, , .-:.1 --------------;MonitDr Readilgs -----I(Range in ppm): -----
---------~ .-

- ., :.:' --'-.. ' <';:';-;';::"" ::";::-:",::,").:":--:':::'-:". 
,.," 

& 
-r:, ,;;;-: .. 0.., 

..... ,\ "J {oJ enC<lJe 

App. IX SVOC. SIM. EXP. NC 8 oz w/m glass V" 

',.-r """ 
IMppX.IJI. NerD. pest, PCBs 8 OZ "'Ill II'G:OlO 

,you" "'" •• ,",u.""n.uo ... 

8 oz wlm glass ~ '-

4 OZ Wlm glaSS N :-:;'"h 

-.. OL w/m glaSS ..APlC~ 

, I c::a;;;;'.:):: -':---i,:,:,:: " -' __ - _'-":':i,:,.;~"".:;.:"\: .. ,,:-,-,:/ ___ ,, :'::. IMAP::: ,:::.:,:,'.'';;':':';'.''.:, .,:-,-,;,.",: .... ;':,."'_.:".:-., .. : . .,'''',, . .- .... i'}),"';" 
--

--

r 

1--- , . .-;, .... ";-::>,';,"';~" .. :,-,';,::., .. . -".__'"."-.:-"'s:;S,,-::-... :-:_ ."':::{:,":.: :' .. ": '.-,- ';;.~- ·;-<'i ,,,,-,. 
MSIMSO DuplIcate 10 No.: 

~~ - , 



• 

•• 

.; '.' :"':;;";";~<:~.i~:' y" <,' ". 'l' , . 
1. 

';':" ';' 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 

Project No.: CTO 126 job • N3960 

o Surface Soil 
t1(Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

~RAB SAMPLEDATA::;:.·.· .... ,',; ..... . 

Method: ~9"1. 
Monitor Reading (ppm): c<) ~( ) 

COMPOSITE'BAIIP.LE:DATA::.'."';,:: .'.', 

Date: nme 

Method: 

Monitor Readings 

Depth 

. : ..... "',' 

Depth 

(Range in ppm): _____ 

-.----: 

. .. ;"; ," .' 

Color 

Page?!. o~ 

Sample 10 No.: O~c,,~OJOb\O 

Sample location: ~~'R~ .. ~.M.&~SlJ~--_ 
Sampled By: f~AUC0ie.L 
C.O.C. No.: (»)'~b4 

Type of Sample: 
[X] low Concentration 
o High Concentration 

DescrIption (Sand, SOt, Cllly, Molnn, eCc.) 

~~ S,,~ ':)vJ!S.s.L~tJv." 
... ~\.;S~\ 

:" .. :.~.:' .. '" ....... :; .. :.'::'" ,' .. ::"·"·'d·.·;,~:-::,!?~·.:; .',.,." , ••. ;." .. ,:,·;·;·,:, .... df i ." :'''~.~.~'1;!.f'',";'''" 

Color Descrtpllon (Sand. SOt, Cllly, Moistur., eCc.) ------------.----
~~~--~~--~------+---------------~ 

'S'lMPLECot.LECTIOtUNFORMAnON:·· .' 

ANJysl. 
. .linn IX NDtC.. 4 • ,,.. ... 

. App, IX SVOC. SIM. EXP. NC 

~ 

I'lL .,. .,,.. ... 

.. ;'::." . ..: ...... 

Container Requlrementa 

(5) 

8 oz w/m glass 

.... ~~-
8 oz w/m Qlass -

.8 oz w/m glass 

4 oz w/m glass 

. ................ J:n·· Signature(.): 

Collected 

T IiannIe tf.it{ 

.APLC I ",,-, "/ 

MBIMSO 

----
~.:..--tIIIO_NO': ___ ----I~·U~ ~ 



SOIL SAMPLE LOG SHEET • Page. \ of3-

Project Site Name: NSWC Crane, IN Sample 10 No.: 

O~I£~ Project No.: CTO 126 job # N3960 Sample Location: 
Sampled By: 

~UrfaceSOil C.O.C.No.: 
~ l.-,) 

o ubsurface Soil 
.. 

0 Sediment Type of Sample: 

0 Other: [Xl Low Concentration 

0 QA Sample Type: 0 High Concentration 

I"'nIUlI .~:DA.!A:~:' ..•. ~ •... ~ .:::, .. :.:::: ...... :, .. :: '. ':"::"':""':":::':" .. :::::':":':':':':::":"::"\':''':/': .. :l·?:. -'- ",' :.,>;,SPMif:r~:;:\\i 

lOate~ 61\ ~ }('j\ Depth Color .,-., (SIInd, Sut,_CIay, ,-=-) 

~ _\~'O 0-« \.v¥..~~" \Jd.l ,~, )"l.\..-\.'<.(M.~\ S~"\ 
.... ~~ 

Monitor Reading (ppm): ~.on 
~\...i..~ ~,~ 

... ;:,,:i:": ,: ',.C'..' ':"': :'., ::,:,,:,:,","il;"::·' :".,"':: <,'::Sl<Qi'fs;: 2"'e'1'::: ""'.:,,,.,.:: ':"',':""":~" 

Oate: 11m •. Depth Color (Sand, SIlt, Clay, -=-) 

... ~ 
I· .. ~·-· -----
lMoni1Dr ReacMgs ~ 
(Range in ppm): ----....-

-----.-----:.---

: ' ',;" ·· .. ,,\:";'o,,':'<i'·;::,:':,;;,,:: ,. ::'".'" L'k:,':. ::·"r'i".:':':',"::;'.:';:"'.'.: :.":;,,',, .... .'; '';~;;ix/:'~'~'''!Mii 

A, 
Olher 

~,. Ann IXNDC..' ",...,. .. , (5) 8I1()OI!. /I 

~. IX SVOC. SIM, EXP, NC 8 oz wlm glass ./ 
~NC tI 0~W/'!'.911l..9S_ 

,~ o. ...".., ..A '7 "/~ nl. 

I 
"' 

~JY"'''''''''''''' ~ 
.n ....... ./ 

,~ & 8 oz w/m glass ..../ 
'.U' I.,.. 

An, ...... .~L WH" Y ....... 

'::,\',':',,,:.,:.':,'" '.'.::.: '· ... i:,:::,,'·::,::.: .. ,,· IMAP:':,,: :jJS:''':'8 ","'" .; .... : . !c',""''''''::::'':'''::' 

'. . , ... :","' •• ,,,;;. '." .::::':''::',:.,,,,::,,,:.,::.,,.,,:::,',',,'! ,,,,,-,. 
MSIMSD DupflcatlllD No.: 

~~/ "~.' 
..... 



• 
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SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 

~~----~----------------Project No.: _C_T_O_1_26...,:i_ob_#_N3960 ______________ _ 

[] Surface Soil 
~Subsurface Soil 
[J'Sediment 
[] Other: 
[] QA Sample Type: 

GRAB'SAMPLEDATA: .• :,: 

Monitor Reading (ppm):c<)--il 

Date; 11me 

Me1hod: 

Depth 

Monitor Readings _ ~ 

(Range in ppm): ~ 

------I-"""' 

Color 

Color 

Page..a.of~ 

Sample 10 No.: t»~I~' ~~ 
Sample Location: t.: ~. '~,_. _ 
Sampled By: ~~.,._ ~~~"I!', ~--

C.O.C.No.: 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

" .... , .. : ·:::·'"t::· :. ',:., .. 

o.crtptlon (Sand, SIlt, Clay,.Motature, etc.) 

o.crtptlon (Sand, SIlt, Clay, MoIsture, etc.) 

< ~ .. 

~~~-----+------------+---------~--------------------------------~ 
SAMPLECOU£C11otnNFORMAnON:'· 

v . 
App. IX SVOC. SIM. EXP. NC 

~1Ilr. 

Appx,~", 

OBSERVAllONSI NOTES:;.,,: ..• 

MSIMSD 

~ 

DllpllQltelD No.: 

~~Ob\~~\O~ 

Container Requirements 

\0/ encore --, 

:A) 8 OZ w/m gl&ss 

8 oz w/m 019_ -

J')a oz w/m glass 

Collected 0'* 

-

n"" Y....... Tria""ab 

, ... 1"'.' '.1." ..••. ,. MAP:'.:'.·,,· 



Project Site Name: 
Project No.: 

[] Surface Soil 
~ Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWC Crane, IN 

eTO 126 job ,. N3960 

MSIMSO DapOcate 10 No.: -

Of~ 

Sample 10 No:: o~· ~()b \0 
Sample location: ~_~_ 
Sampled By: Q: .-....... ""'~~ ..... -C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
n High Concentration 

• 



'; 

~ 

• SOIL SAMPLE LOG SHEET 

Pagelof~ 

Project Site Name: NSWC Crane, IN Sample 10 No.: Q)6~ ()Ii.OCIO~ 
Project No.: CTO 126 job # N3960 Sample Location: 

~~~ Sampled By: 
~Urface Soil C.O.C. No.: O)..}9,\ o ubsurface Soil 
0 Sediment Type of Sample: I 

0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

caRAB SAMPlE.:DAT-A:. 

Date: ( ... f}.,\(O\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

I'nme: .~\~ 'bnowN ~"\,\ O~S"\ '/rt-Kl'" ~.<>.~ Method: \-\~ A."'\n."(\. o-y Monitor Reading (ppm): t}-O ~~'" 
~POSftE'~AII~~~TA:;' 

.. ' .. ' '{f":~;':'" . ' . :: .. :: .. :.;.>:~;;f~i . .. . . 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method: -
Monitor Readings -~ (Range in ppm): ;----

~ . : I 

. , 'J' .... .;----
.. -........ ..,. 

' .. ",. .. :. SAMPlECOl:LEC:1'tONlINF-ORMAllON:' . " '.' .. i,~C:~~~. 
... 

.... ,:. , .. .., .'.' .' -. ~ ... " ~ .. ,.'. '. . J ••• 

.: 
. ' Analysis Container Requirements Collected Other .. ... 

VIiI181ilw APP. IX (voe 1 • vee e) \!) eiiOOre 
. 

L 

App. IX SVOC. SIM, EXP, NC 8 ozw/mgliiss ~ 
~" ioel! ""," '!Jlass 

A,px 'X \Ii 8, Pest. ,.C69 - 8 Of ee:\" glass 

A~ 'e'Ir!III§ pnD ~U. IGUPiI8'~lnl. ~mQlass 
. . 

NilriteINitrate 8 oz w/m glass -L' 
~vtaa£Eu.au:w 4 ee "~III glass T----'a ab 

P~lgDJr=".. 4 dnVlJII ~1'dS9 

OBSERVA1lI;lNS;'fNOTES:': .. MAP: 

•• r· 

otrde,HiAppilcabl&:i ... Signature(a): 

MSIMSD Duplicate 10 No.: .. ~ob~.:~u\O\ 



Page~of~ • SOIL SAMPLE LOG SHEET 

-
Project Site Name: NSWC Crane. IN Sample 10 No.: ~.i~SbO'lO lsl'" 
Project No.: CTO 126 lob # N3960 Sample Location: LJ'\~~Qq 

Sampled By: ~\t.<-
0 Surface Soil C.O.C. No.: _'l.~~ 
~ubsurface Soil -
0 Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

(iRABSAMPtEDAT'A:, -

Date: fon."", \ Depth Cotor Description (Sand, Slit, Clay, Moisture, etc.) 

mme: 'O~~'i' ./ 
~~ t~N()'t~~~ Method: ~~ 1--'-'.' 

Monitof Reading (ppm): "u) 

COMPOSITE:SAup,~!AATk";, '. " 
.. ' , 

:~.~'.::;: . .. '.~ . 
, ' . : ·.~~,:~;:~l~~1 

Date: T1me Depth Color Descrlpllon (Sand, Slit, Clay, Moisture, etc.) 

-
Method: ~ 

-~ 
Monitor Readings -----(Range in ppm): 

---------- / 

. - ~ , , 
,., 

; 
: .. -:.,.:.,. .... , .. .;...-, 

, ,:;:",:~ 
',' 

,. !it'~pt£~COU;EC;:J;lQtUNfGl\IMA:l1OH:' ,', .... ~., ',' 

,)' .' ........ .. .. .: ., 

Analysla Container Requirements Collected Other " 

VGiMlee ",p. 1)( I' (~ 1 I VeeZ) (5) dilate -" 
App. IX SVOC. SIM, EXP. NC 8 02 wlm glass L 
I~P.NC ~glass 

IApgilx Herb. Pest. PCBs 8 QiI! '''' 91ass 

1TJt:t h'et h; pilla ~IJ ~ldlen~litl:a&a ..- "- lass --NitritelNitrate 8 oz w/m glass .,/ 

~rans 4~ss T~ .. h 

Pe.!~IQAlIil - 48rm'r1'r'glass A~ 

OBSERVAOONS:'I.:.NOTES::; , MAP: : 

I 

Cbcle'HfApplicable.':;, ' Signature(s): • MSIMSO DupUcate 10 No.: --- 1'{b,1.~~, 
----



• 

••• 

'. 

i 

j 

i 

SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

~urface Soil 
[j'subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

NSWC Crane. IN 

CTO 126 job # N3960 

~RABSAMPL£:DATA:'i'~:';..:'::'/:', c'!"',,' 

Date: l!> /';).a I \l \ . Depth 

Melhod: t'.0""'\ 0 -.!'\ r 
Monitor Reading (ppm): "-u fT 

ICOMPOSR'E'SAllPliE:DATA:::i/','i\ .. ' .' . 

Date: 11m. Depth 

Melhod: 

Manner Readings 

Color 

. .... ", .. :".,.,'.".; 

Color 

(Range in ppm): . ~ ~ 

-~ 

Page-l,. of 3.. 
Sample 10 No.: O\SSlpQOO? 

~=::dL~c;'tion: ~~~~~. ~:~~·~~S---
C.O.C. No.: O'k.~ 

Type of Sample: 
[Xl Low Concentration 
D High Concentration 

Description (Sand, Slit, Clay, MoIsture,-.) 

',. , ... ".,,"':;' 

DacrtpUon (Sand. SlIt, Clay, MoIsture, -') 

~~~--~----~----~--------------~ 
8AMPtECOlJ£CTtOH'INFORMA11ON: 

AnaIy •• 
. . .6.n" IX rurY":' ",...,.. ." 

App. IX SVOC. SIM. EXP. NC 

-c:7U • ' ..... 

Appli<t7> nero. pest, PCBs 

TAl 

/IItrltelNitlate 

OBSERVAnoHS/NO:rES::·',.:c· " .; .'.' . 

.MSlMSD DupllcatelD No.: 

.. : ....... :::""::,,.,c :"",," 

Container Requirements 

<>UL"""~ 

8 oz wlm glass 

.. UL_ ... "' ....... _ .. 

Collected 

/' 
./ 

Other 



SOil SAMPLE lOG SHEET • P.ge.';\ of:l 

Project Site Name: NSWC Crane. IN Sample 10 No.: ~~~~~ 
Project No.: CTO 126 job # N3960 Sample Location: 

~~~~ Sampled By: 
0 Surface Soil C.O.C. No.: Q:l.~ 

. ~UbSUrfaCe Soil 
Sediment Type of Sample: 

0 Other: [Xl Low Concentration 
0 QA Sample Type: 0 High Concentration 

~~~~Pt".:DATA::·~.:·. :.''\ : :'. \'·:·:J<\:.·;':i.·.·: ., : .. < :··:~:':,-:i2±·;;::·:h . . ' "::'~:" .. ~:"""::.,,:; .. :;.::::.:.;;:~;:.::.:: .. ::.:;,n;~:~'l~J:"!.:: 

Dale: _b /'}JJ /0\ ~~ Color (Sand,~~~ .. y, U .. I ... _ 1IIc., 

Tame: '\v~q r ~~ 
~')~'~ Lvt'<..S.~~~ ....... {)~, ~-b/ "(~\MW U\ ."""y • ..,.. . 

. " .. ·~.~i'w.· Reading (ppm): l~. ,1 
• .t;.;(:: .... ... 

::'~::'." .• :.'.", ,";':':", .. ::"-::":~:;.:.::,>/.' J...,..: ,.::, '.c. .- .":i·:?:;::··;::.:;::,·' 

IDaIe: TIme Depth Color (Sand, SlIt, Clay, ,1IIc.) 

! •• -----.....,UlUU. 

----IMonitor Readilgs ~ 
...--

(Range in ppm): ~ .,.,. V 

~ -- • 
I~, '11un; ',.:.:, :>,;'.:",':":' ':':.".:,c." .. ::., ·,:;,::::,,::::,'2·';:·';"'::"'~;:··::·:::/'':';::):';!':·':i::::;:(', ,,, .. ,,,,,,,.:':'2': •• "'''~ 

,"'-" o~ 

1"'1 tmOORlI 

:App. IX SVOC, SIM, EXP, NC 8 OZ wlm glass ./ 
I EX~ NG.- .. 'wi ... class 

It;..,.",..l)( ~ 

M-A! :nlIlQ ~" o UL w/llIlll8SS L 

8 oz w/m glass V 
40Z .. ,m!f_ I~Lab 

............... ., .. " .. y ....... ~~ 

'-1Uft~ : ... :: ..... .,,:: ..• ::.: .•.. : ...... <.::>:.:: .. : ........ IMAP:':';: : :::.::,.::::'::',;;:::':.:"':. "'::::;.;.,: .. :,: .. : .. ,' .,::.:::;':,.; .... :, ... 

-

CIn:te •• :":" .. : .. ;.:':';',':/"':"':";":":':;:'''.'' .", .'. . ..•. : ..... , , .. '::.i.',,:·:·,~,:.:.,,:,,·,,<:c.:;::{\::~,·:; re(a): 

MSIMSD Duplicate ID No.: 

~ ~ --



·' 

• 

,.,' 

Project Site Name: 
Project No.: 

o Surface Soil 
Jk,.Subsurface Soil 
O'sediment 
o Other: 
o QA Sample Type: 

GRAB SAMPLE DATA: , " " 

Date: ~J~flJ\ 

TIme: \\~ 

Melhod: t>V1 
Monitor Reading (ppm): 0. V 
COMPOSITEiSAMPLEDATk,)):;" " 

Date: TIme 

,-," ."r~.,t\'~'~' ..... ~~}~.:~r ~!_. . "'., t'., >~c 

'\. 

SOIL SAMPLE LOG SHEET 

NSWC Crane, IN 

CTC 126 job # N3960 

,,"'.:, ';,:',- " "':' ' 

Depth Color 

Depth Color 

pageaof3. 

Sample 10 No.: Q"bSt?WOb\Q 

Sample location: --:(~n~$f>~~lO~ __ _ 
Sampled By: \';,t) (\l--~ 

C.O.C. ~o.: Q'i\.'\<o<a 

Type of Sample: 
[X] low Concentration 
o High Concentration 

DescrIption (Sand, SIlt, Clay, Moisture, ellc.l 

Description (Sand, Slit, Clay, Moisture, *-) 

Melhod: -----
Monitor Readings 

(Range in ppm): ~ ,....--

SAMPLECOttECTIOH'INfORMA1l0N: 

Analysis, 

~p, IX SVOC, SIM, EXP. NC 

OBSERVATIOHS/NOTES:,',· , 

MSIMSD' Dupllc.lta ID No.: 

Container Requirements 

8 oz w/m glass 
.. 

__ Rn7' 

':::; .. " 

.. 'J;: . 

8 oz w/m glass 

8 oz wlm glass 

.. oz Wlm glaSS 

4 oz w/m glass 
-

Signature(s): 

- ~l1obooo~ 

Collected Other 



, , 

I 
I' 

SOIL SAMPLE LOG SHEET • Page. \ o~ 

Project Site Name: NSWC Crane, IN Sample 10 No.: c.)'~ ~~ \\ D0t9a 
Project No.: CTC 126 job # N3960 Sample Location: Q~~~ 
, ~Urface Soil 

Sampled By: 
C.O.C.No.: O).'Sift3 

(] ubsurface Soil 
(] Sediment Type of Sample: 

(] Other: [X] Low Concentration 

(] QA Sample Type: D High Concentration 

1GJt'~ "4.T.A!:,", ",", ,"",,'" :' ' >; ,,/>,::,' y , ',~:::;:;<":.,, ,,',::<, ',';':';':"';","':',' ,>,:,;,:" ,-",];"': '. "::?;~-"::':\i' ' .... :',i,'/::;'.: ":' :,"c ii( 

IDate: 6f'\~ft)\ Depth Color (Sand. S@t.CIay, . eIc.) 

Ir.me: 1 i.\""., .. W~~~ ~'»dJ>, 
Me1J1OQ: \\\)\ C)-a- (.U\( t~~..a J\"t..D 

Moniter Reading (ppm): f'- <.J ~\A-,~ \.-'{'~\.. 

, 
":(" . 

" . " " .-.- " 

"':"', ,:,/:,:.,:: ,':", :·:::~'J0;:C;·\'-'~ i> :·","C;,t:,'2.:'};i~.t;' ":::~~:;::.;t'::~':i:~;j 

IDate: 11m. Depth Color (Sand, SlIt, Clay, , etc.) 

,""" ....... , -- -....." ----Moniter Reacmgs ----I(Range in ppm): --~ ----~ 
~ • 

,.~~ .::'.;;~ , . ':'.':::':~:::::,:'::i\':', :,": ...... :,\,',:.,/ :',',!",.;.,' ,.":_':':,,':"-r-,, . .',: .... :;':',.,',.,"> . "":>' 
A. r." 0'*, 

IYUOGu,udApP,IA ,Y",,", 1:::J1 encore /I 

App. IX SVOC. SIM. EXP. NC 8 oz w/m glass V 
"UL """ glaSS 

." O. ..."'.., " 
T', ... ~, /" .. v ....... ,yl ...... 

8 oz w/m glass J 
A I IIIIJ19I8 lab 

.v .... "'-

....... "uo ... " .. UL """ yl ...... 
APLC lab 

,----~:-.~, 
,-,:,.:.:,,' .,"',.: .... ':',.,' ...... ; ,'/,.:::,. .MAP:',:' .:".':-':" .,::.'.::':,,','/';, ..... ,-,:-,' :';.:',',,-i(', ,'c" "':~.:':i:."c:: <" "",;"",",:,,' 

,CIICIe !'-';,:.,.'':':<;'.;,.;':'c.", '.'. .,' "":r,<:i:,·:'·<"''':·'c:'2';i!j'2t'·~ .~' 

MSIMSD DuplIcate ID No.: 

~~ \ 



.' 

.' 

.-

, SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 126 job # N3960 

o Surface Soil 
~ Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Date: b/\,!I'O_' 
Time: \~ 

Method: ~O\ 
Monitor Reading (ppm):. Cl.0 
COMPOSIlESAllPLEDATA:;j',;';;':.'; " . ' 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

-----= 

TIme 

~PLECOUEC110.UNF.ORMAnOH:' . 

Analysl. 

, 4.~ IV"""''' ., 
App. IX SVOC, SIM. EXP, NC 

_.il' >-IAoh PAm. ~ 

~etals plus_~n, ~~N1uate 

Nitrita'Nitrate 

I1mlhtOralB 

,,' ':,,' 

Depth 

Depth 

Color 

Color 

Page:t ofl 
Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
o High Concentration 

Dacrtptlon (Sand, Slit, Clay, Molature, etc.) 

Description (Sand, Slit, Clay, Molature, etc.) 

-----

Container Requlrementa Collected Other 

\0) emXlte 

8 oz w/m glass 

8 oz wlm glass 

... 
8 oz wlm glass 

8 oz wlm glass 

_ .. UL .!"'-"I )ll ...... 

,. 
V 

v 
Triangle Lab 

APLC Lab 



SOil SAMPLE lOG SHEET • Page~of3 

Project Site Name: NSWC Crane. IN Sample 10 No.: Q~~~\\c)~\O 

Project No.: . CTO 126 job # N3960 Sample location: ~~§l~ 
Sampled By: ~.~ .. u<DV~ 

0 Surface Soil C.O.C.No.: Ql~~~ 
~Subsurface Soil 

Type of Sample: o Sediment 

0 Other: (X] low Concentration 

OQA Sample Type: 0 High Concentration 

IORAB _. --:'DATA::. ,.,.' :'.:' .. ,',,, .' '.' . .. ,:.""i:'.:>::~::;:; .... "~-:'2"S ;./' .. .-'i' . 

IDate: ~tV{r"\ Cepit! Color (Sand, SlIt, Clay, ' etc.) 

lThne: \l ~~ ", , \::J...~U~ 
~~,\-';~-\ ~.t,..~ {)\J -\ ~-lO "(p.J..,~ 

!Monitor Reading (ppm): (). Q 
. , : naTa· "':,, .. ..'/'''; . '''':''~'" ': .. :. .,'. :":y;';;;"i" ";'i;'ii. ,'?::',:","':"::"",'"':,;:':.::,';:', '.:' :':; .... 

!Date: nme Cepit! ~olor 
.. ~Clay, , etc.) 

-' 
.. ~ •• ""u ....... 

...",.. ~ 

!Moni1cr Readings -----i(Range in ppm): -------~ 
~ 

~ 

1'.' •• lIun;· '"; .. -,- .. :.';.:.; .. ,.",,.,:,-,,::,::»>' .. ,.":",<.;":;.,,:.,,,,, .. , .. ,::,\,"":';,:,:;;'},:",,;,,",::.,;<,::-., ,·!: ... ;;i:'l:: .. " . 

A .k ,- r., .a ,.. ... ... Olhllf 

'V 1\'''''''' "" _\"L~"---'~ 

lApp. IX SVOC. SIM. EXP. NC 8 oz w/m glass V' 

""""" I-
I": IV -85l. ~\j~8 "UL n"" !.f ..... " 

..... , ."'~- .. " . /" 

I'IIUI..., I"ua ... ~ o~ w/",-glass V 

n;: -'r. ....... o UL 

A. ,.., w/nurla .. _ APIrtII! 

... . 
ift .... , •• , .... IUI'fl»·' ..... II.C::t;',',':· '/". '.' """:":"-,:',:, IU~.: ~G'~ .. , ".::".;.'';''''.:(::,''':.;'::'' "",. ..:.:;:', .... :' """",1 

ICln:te, .,.:."i:,/:',.,., ...... " ":', .. ' ".,,""''''j,':'',:':'''- :"':':""'., "" 
"". 

~-MSIMSO DupUc:.te 10 No.: --- k' -



• 

e .. 

Project Site Name: 
Project No.: 

I Surface Soil 
o Subsurface Soil 
a Sediment 
o Other: a QA Sample Type: 

\ 

, . 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job t N3960 

Page 1 of~ 
Sample 10 No.: 035$IZooo2-. 
Sample Location: Q3SBJZ. 
Sampled By: -K~M~i!~..,.-=-p:..~<r!(6"" 

C.O.C. No.: oz3t9£? uvucs 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

GRABSAMPLE;DATA:·.C' .. ,'" .;.:':: .... , < ... : ........ ,' ........ , .... ; '''', .' . : .,' .: .... ",.:;::" ... j;:,'··ii~0,'~;}'0f.::·: 

Date: ". H • 0 I Depth Color o-:riptlon (sand, SlIt. Clay, Moisture, etc.) 

Time: (~ l LT B(lN . N\Ol ~~. Tf<.. ~OO-r:;sJ ~'\.7 f) 

Melhod:H ~ NO Jr-e~il... 0 -:t. ~ SOM€-'" o...#\i T'12.. F- sAl"< 
Monitor Reading (ppm): 0. 0 fY< N :r-tJ.. <;AN(j~T11Nrc Fll.Pf'JS. 
[C:C?MPOSITESAllPlEDATA:':r::' M f>!tE _ S ~.N. (l';':'I'!.'" ·;,~x:·:;:);(~''i~.:~·::'··:·::(:.'):> .:.,.;''' .. :....,'""'''':'i .... :;;''~ ;.':'''' 

~ r--:me Depth Color Dacrlptlon (sand, Silt, Clay, ~) 

Method: - ____ _____ 

Monitor Readilgs 

(Range in ppm): 

----.... ---~ 
--~ ----____ r---.. 

----~ 
SAMPliECOUECTlOIUNFORMA1l0N: .'. I . .;. :::,":"'" .... .•.... ;, .. ". ::''''/0),:,', ,.:'.;~.! .. ........ : :.:. ":'~":':: ... .•. :: lO. .:';.l::' :.::~;:;::ji:V:::::r: 

Container Requirements 

votaulm NiP. IX'{?OC 1 + VOC 2) .4i) 6'iWi6 

App. IX 3 voe. SIM. EXP. NC &ei: ""ri glass 

EXP.NC 8 oz wlm glass 

ApuIX Hell!. Psat. PCBs ~lWlmglass 

TAL Mete's ph IS Sn. NitriteiNitrate k£ """gla88 
Nitrita'Nitrata 8 oz wlm glass 

Oi' 

OBSERVATlOHSJ;NOTES:.:'·' ... :", .. ; ..... ::.... . ';' MAP:'::i 

~o~ l T1J~ {tef\Olt,.f'7 S Ce~",,) 

6"'"2- 0 

() H 0 

Collected Other 

-
'v 

Triangle Lab 

---- APLClab 

SEt A~ 4--' 
MSIMSD DuplJcate ID No.: ... . 



SOIL SAMPLE LOG SHEET • Page. , of3 

Project Site Name: NSWC Crane. IN Sample 10 No.: o~~c;q~~ 
Project No.: CTO 126 job # N3960 Sample Location: 

~r ~Surface Soil 
Sampled By: 
C.O.C. No.: 

0 Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: (X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

. [C!RA~ 1,.;<··.·· .. ·,,·,,:,::':'·>::· .. . ,.,' :. ',: :\:.\),,::,.''=:., : :.::. .:'~';:;'::~<:"".";:::::.':' ii,,)::, :r':.!:;~'i:.:{:":··>':'.):\ ':' .~·,.::.:5~~d:~i,\;:'.j 

10a1e: ,",r~r"\ D8Pal Color (Sand, SIlt, Clay, . etc.) 

trune: 'O~" ~-s:'t.\ ~v.Ot 
t)Q, 0-').. ~~ ~~ .,~ "'f\~ ~""'"'\. 

Monitor Reading (ppm): ().() 

1...--= :.:>::'''' ~L':r::(:"""~:' ·H/"~,,·,::,,:::;. 

iDate: Time Depth Color .--. (Sand. SIlt, Clav. , etc.) 

I •• ----I-

~ 
IMonitor Readings ~ 
(Range in ppm): ~ 

,,/ I. 
~ 

V 

IR4UDl'IO:.1 11un; '.' .:,·:·,.,."",:'L':·c '7::.:"::~?"',,~{:\:,,,. "'::':~S::~:<':"!i:>:;,:" 
,. OIlIer 

.~ "1 \5)enoore 

lAPP. IX SVOC. SIM. EXP. NC B oz w/m glass V 
1\ n7 w/m olass 

Heft), .851, -'-05 D ~. 

, ...... MtSUQ5.,.""" Q .- ./ 

B oz Wlm gJas8 vi' 
I 'tIiIngle Lab 

,uLW/my ... "" 
~ ~ .. 
ru 

II 1::1:;:;' ... " ... .; ... :". . <i:,:::; .. .. ";':':;:,:.:,,,.',::,:: ... :.;,:., \MAP:': .:.:., .. :,':;": ..... , ... : : .... : .... ~ .. ::::.:;:/;:,:;<..; .. :> .. ,;::\;)":",, .. : .. : : "',,,:,.;,::,::;,,;;,,;: 

-

. ,:i':,::,·;:, ',:;;:'. "''' . .. ",,>.: ... <:;;"'!".,,.;;,, .•. ""::;':!'''';;':':'':.:.' 

. MSIMSD ~telDNo.: 

''\ll~W1u~ - .. 



• 

• 

'" 0" •• 

SOIL SAMPLE LOG SHEET 

Project Site Name: . NSWC Crane. IN 

Project No.: CTO 126 job It N3960 

o Surface Soil 
-frSubsurface Soil 
O"sediment o Other: . 
o QA Sample Type: 

Date: <0 nat 0 ~ 

Monitor Reading (ppm): 0-.") 
COMPOSITE';IlAIIPLE'UATA:,',;:YC"",,"<"": 

Date: 

Melhod: 

Monitor Readings 

(Range in ppm): 

~ 

TIme 

SAMPI:£,COOl:EC11ONINFORMAllOH:., 

AMIy ... · 
_n, .,.,,.,,.. . ",...,.." 

App. IX SVOC. SIM. EXP. NC 

~BSERVATIONS1HOTES::.\,:·: 

Depth 

Depth 

---
Color 

Page.a,. Of& 
Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
(X) Low Concentration 
o High Concentration 

Description (Sand, slit. Clay, Moisture, etc.) 

c.u~"< ~~, '\ ~ ~ ~E.\', 
~ . ..".~ . 

: <;·c,'- ,'.'1;' 

Description (Sand, SIlt, Clay, Moiature, etc.) 

-~ 

Contain .. Requlre"*'\ta Collec:ted OthW 

'''' 

8 oz w/m glass 

.- -. 

8 oz w/m glass V 
.. 1 ............. lah 

:'.:; .•.•. :' '''t·;:,' '/';§::\"" ::';)h::;;:t.'.'.;·;~!;;:';'ii::s'i Slgnatunl(.): 

MSIMSD DuplIcate ID No.: ~~1~/V 



SOIL SAMPLE LOG SHEET • p ......... ~ . of 3. 
Project Site Name: NSWC Crane. IN Sample 10 No.: f;te.~!l Project No.: CTO 126 job It N3960 Sample Location: 

Sampled By: .~~ 
0 Surface Soil C.O.C. No.: o:l~~ 
~UbsUrface Soil 

Type of Sample: o Sediment 
0 Other: (Xl Low Concentration 
0 QA Sample Type: 0 High Concentration 

~RAB rA:J1i., '" :/.:::""::.::., c·., .. ,;.<.:.: ............. ...• : .. '.,.-': .. , ..;.::.;}:.~,:;:. --C",," 

!Dats: 1 ... ~ {OJ Depth Color (Sand, SlIt, Clay, 00. ~) 

!rune: O\UX) - ~~\ .~rc. 5f\~\.5.S.~\ Scri~"la t\Vl b -\,() " 
Moniter Reading (ppm): ,.."'), () 

\-~ 
~Ln""'I~ 

.' •• ;c-.;;".' '2':':Li.C; .. ·"i. :'i ,': ':;:,~~;j;1\;\:·:jr1j~~t~i.;"::~,·:.:[U~k!"'j·i.'~ )'it,: ..... , , -_. ·':".'M'·:··'·;': 

Dats:- lime Depth Color (Sand, Slit, Clay, , etc.) 

[Method: ~ ----MonilDr Readings ~ 
(Range in ppm): :---r-

~ 

------~ • 
1!:I:4UDI' '" t':m"L .,...- ::.,.",.,:.',,:::':,:.:: ... , .. ···:~::~·f::;·. "/)",:.,,('. ·,::;,:::,:;:·:>::I:::.::::'~:::":.:" .:.::" p.,:" :''::;~; 

A, Olher 

-..... ./r, an""' ... 

~e...QC SVOC. SIM. EXP. NC 8 oz w/m glass V"""" 
OU,," 

IAnmr Hert>. Pest. -"''''5 
rr' ~ ... .. An ..... I ... "I ...... 

" 
~ oz -.!"m91as!i. ~ 

In; .1<:. IT_ 

~_ .. u.g __ A.l'n..C.I ah 

u ... no :.:.~ .. : ..... : .. :. .. : .. , ... ':.,'.;i:'::).:; ".: .. IMAP- .. ,. :.,).::::i)/(::;;;:. <:::':' ,':.:,' ~",,:r:.-':2 

.-

~.~ .. :.:.: .... :' .. ::':.:':'.'.'::':(.:" .... ...... , .. ::,:.' .: . .. ··':'''.::·'-·,:S·:·,:.::'/:::·''·:·'-:, :-.. " 1.\, 

MSIMSO OIIpIJcate 10 No.: 

.~~~. ... -. (\ r -



• 
i 

,I 

• 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 

Project No.: CTO 126 job # N3960 

~Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

I 

GRABSAMPLEDATA: .... ,' ":; ," 

Page.-l.o~ 

Sample 10 No.: O,~.,;:)\~(X)O'(). 

Sample Location: ~J)~i).o;.').::;(l)~\'1 ___ _ 

Sampled By: IS:'\)M..\A.()\I\."'L. 
C.O.C. No.: Qv";)G:J 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

.. ,.;.-,;." 

Oate: b (?,4 to \ Depth Color DeIcrIption (Sand, SIlt, Clay, Moisture, eII:.) 

Tune: Yl~~ 

Monitor Reading (ppm): JJ- D 
COMPOSJTE'BAUP.LE.DATA!:::f',', 

Oate: 

Monitor Readings 

(Range in ppm): 

11m. 

0-0-: 
Depth 

~-

1S2QAPt:E'CotLEC11OM'INFORMAllON:,:' 

Color DeIcrIption (Sand, SIlt, Clay, Moisture, eII:.) 

Analy •• Contain. Requirements Collected" Other 

If<). /' 

lAPP. IX SVOC. SIM. EXP. NC, 8 oz w/m glass ./ 
... ,," .,.. no,,' Y""'" -

ou£ ~ .. " 

n ...... ., ....... !"u'" ~n. ,""u,,,,,,,luate " /' 
NitrflalNitrate 8 oz wlm glass ../ 

+MIIQI& I::ab 

p 

IOBSERVAllONSlNOTES:;;:',:,:::, " 

DupUcatlllD No.: _ 

-~----
MSIUSD 



SOIL SAMPLE LOG SHEET • Page. ~ of.3. 

Project Site Name: NSWC Crane. IN Sample 10 No.: r')~ C)~\~O')O~ 

Project No.: CTO 126 job # N3960 Sample Location: 
~A~, Sampled By: 

0 Surface Soil C.O.C.No.: OO~'\l 

~UbSUrfaCe Soil 
ediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

.w..:DATA:c., . '."": 
.:,:.,:,:::;;,..,(::,',' .. ;;,;,;""., ..... ,::.:;., ... ,: .. ;.:':':"':., , ...•...... c, . ..: •. .. \''''' ...... ,,' ... 

:',," :'''.''''',: 

lDate: 6~/O\ _Depth Color (Sand, SlIt, Clay. , •. etc.) 

rnme: \'1~'\ 

~6' UR< w/5..s t=~ .. ~ 
t\O'"t ~~tV S~'"''''' 

Monitcr~dirl!L(~ l")..("") 
.. 5ANO 

.Tk':,;'.:.:,,: . : ..... : ..... : .. ,.::,:.: •. ,:~y.,:::.: •• ,:, :., .. ,,,:.'::,.,),''''" ... ,, ........ , ':.",.",,;-.; .... <.:":;:0.':':: .. ":' .. 

;Date: TIme ~"- Color_ _ ~f!Ci,!..IIt,C::lay, 
..... , 

----... ~ 
~ 

r--

Moniter Readilgs ~ 
I(Range in ppm): ~ 

----~ 

~ • 
IR41 .. ,lure: """""""'.:: :, .. ;,,::';.;:.: .. :,. ,.' .. :: ... :,. .,;.., .,,:i·.', ,;, .. " .. j.;".:.:.:::::. ::" •• :,::" ... ,.' .... ,.;-:!.?,'~"""": 

.. D. 01her 

~. 11. IY IVnr. 1 " .... ,. ft' (5) encore ..",-

lApp. IX SVOC, SIM. EXP. NC _8 OZ w/mJ:llaliS ../ 

~vp "Jr" 
nl .. _ 

~~. --... ~"-"-
,,-

trt ,~ .... o:>n • L 
... . & 8 OZ w/m glass ./ 

ITI 

... .. UL ,,!III~._ .... 

.• , "lUnD' : .... . ': ..... ,}: IM.6.~"·:·.· ........ : ... :};;.: .. , .. ,'.:: .... ;'.:.;':,.:::":,.,., .. ::;-... ,;,.:.;.,. 
" :'''':',' . .': ~.; 

.-

\::.: .. ~ '.:.'; :,":'. .... : ... , ........ : ..... "',i ':':";";',3)'),;:':: 

.~~ MSIMSD OupUcatelD No.: 
V -



• 

• 0 

Project Site Name: 
Project No.: 

o 'Surface Soil 
JJrSubsurface Soil 
O'sediment 
o Other: 
o QA Sample Type: 

Date: ~/JH)IO\ 

jrllTl8: \''10' 

Monitor Reading (ppm): 0.0 

Date: 

Melhod: 

Moni1Dr Readings 

(Range in ppm): 

nme 

----

SOIL SAMPLE LOG SHEET . 

NSWC Crane. IN 

CTO 126 job # N3960 

': .. ': . 

Depth Color 

, I 

b-\o 
Depth Color 

-~ 

-----
SAMPLE COLLEC11ON'INFORMAnON: , 

Page 1. of 3 

·Sample 10 No.: O})Q> \,",Ob\O 

Samp1a Location: ~~~ 
Sampled By: .(~~ 
C.O.C. No.: 00 ct.J 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

"," ... :. 

Description (Sand, SlIt, Clay. Moisture, etc., 

Description (Sand, Silt, Clay. Molsture, __ t 

----

Container Requlrementa Collected OCher 

/ 

App. IX SVOC. SIM. EXP. NC 8 oz w/m glass -" 

~-,-. "'" 
uv .... " .. \1 ....... 

... v .... ,'" y ....... /' 

f<.ItriteINitrate 8 oz w/m glass ~ 
"' ........ y ... ss Tnlll 9'1 W.b 

'\I ....... 
~ 

OBSERVATlONSINOTES:::;··· " .. 

MSIMSD DupUca ___ -... -ID-N-O-.:~----·:-·'·'··-·· '_" _. ,'_""_""_""_"""_'" _"."._~~, ~ 



. . 

SOIL SAMP,-E LOG SHEET • ,Page. \ ~f~ 

Project Site Name: NSWC Crane, IN Sample 10 No.: f~~~a Project No.: CTO 126 job , N3960 Sample location: 

}<surface Soil 
Sampled By: -\1~ 
C.O.C.No.: n'l.~~ 

[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

~RAB: ~~i'ii.:':.''-'i.':.'''.: ." 
·.F.',.,,·' ':( .... '.-.;-:'::';0:,:." .. ,. :"""j':',,:,,(';;;':1;:;::·,:CQ6';S·j;:,:,,;·:.·,,·,;:':':'i:::·'···;'·::""\"·"~':"~'";''' 

,Date: C.(dd(O\ Depth Color ---, (Sand,_SIIt, ~Iay, 1IIc.) 

Irme: O~\~ 
O-~/ W\\."l:\l~ ~1>fU)~b\u.\It.\.. ~~~~~"\ .... _~~"'1 1'---= {l:,~N_ [Monitor Reading (ppm): 0-0 

,\U,i,':.',·.,·":·.·""'':;:·'''':';;--'''' .:";''.c ' .. ... :, .. ':';""',""' . ~,:,::; .... ~:E'f;,ni:,;;;:0"'i;\,>."'."'s,",·:,",l".c;;,'::"·.i,,',.,, . - "-""""''''.' 
Date: Time Depth Color (Sand, SOt, Clay, , 1IIc.) 

,,\.1ethod: ----MoniiDr AeaIDlgs -----(Range in ppm): ------------~ • 1-
'1 : rt II",";'·;:,' . '.' "':" ":". c, . . ...... ,.:.,;,.;" .. ;.,."".,.,,''.:. ',"" ,.: ,':; ",.",'::::\:j:",,!1,""""": :;:!,';/)';';',';':::"""'" ~,::, 

oa. 
vnr. ~l /1::\ 

~. IX SVOC, SIM, EXP, NC 8 oz wJm glass v/ 
y ........ -... """n . ..._= uu .. 

,c::ln 
"-",~'!:I'''''''' -I'·U' 8 oz wJm gla88 l./ 

,_n, 
4 UL "lin y,g_ 1,-.. a" 

I .. 
A.C~ ,u,.....,..' . 

. , ~'c;a~.': ,,:~.::- ,::-.: e· '· .. ,'f'.·'::;:,· .. ·,·>: l ... aDo· '.,' :,::::('}:;:,)i':t.:'i';t·;'i'<: .,;;'f; 

r 

-", .. ,:,. '''','''''''::'i''f';',·,y:,;,,:,':''·,\ '.,' .", .;i:.:· :::"i':"'" " .... ,.', (,f'"", ........... :, ,::·,·;:.\·:';"':'-""',,,;,i,"·::'i:?'( 

l y DupUc:.te ID No.: 

Q.J .. ~~ 
/. 

t.-
., -........ 

--



• 

I .' 

.,. 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 126 job # N3960 

o Surface Soil 
~ubsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Date: ~ f~ /0\ Depth 

Monitor Reading (ppm): ~'"" 

~MPOSITE;~LEOAT~~;';;i;;:;', 

Date: T1me Depth 

Color 

Page~of3-_ 

Sample 10 No.: O~S~~o')..Oco 
Sample location: o\$'\~ 
Sampled By: ......lo!i)~~~6US~-"-u;c.....--

C.O.C. No.: Q~~bb 

Type of Sample: 
{X] low Concentration 
o High Concentration 

Desc:rtptlon (Sand. SlIt, Clay, Molsture, eII:.) 

,Color Desc:rtptlon (Sand, Silt, Clay, Moisture, *-) 

------
MonilDr Readings ..... .----

(Range in ppm): _____ 

~~ 

SAMPLE,Coa:.EC1l0tUNFORMAnON:', 

v ' 
~. IX SVOC. SIM, EXP, NC 

" ... 
IIItritefNitrats 

~ .... "'" 

MSIMSD OupClcata ID No.: 

- tC~~O\O\ 

Container Requirements Collected Other 

8 oz w/m glass 
.. 
a 

"'_ U4 Wlm glass 

8 oz w/m glass 

VL ..... '~_ 

I~lab 
ARie' eb 



SOIL SAMPLE LOG 'SHEET • , Page.~.o~ 

Project Site Name: NSWC Crane, IN Sample 10 No.: O~ S~\li()b\6 
Project No.: CTO 126 job # N3960 Sample Location: n"l. c:...\\\~ 

Sampled By: ~.~~U" .... __ 

[] Surface Soil C.O.C. No.: O-:l~JD~ 
lk"Subsurface Soil ! ... 

[] Sediment Type of Sample: 
0 Other: [Xl Low Concentration 
[] QA Sample Type: 0 High Concentration 

~~Cl&UDI' .UAIA;;:,·'· "': .. ".:". "':.",. ':':""'\",. .': .... <:: . ,·?·,,·S': y;.i:::,·S::;::::?i'·i';:·''.';'::·' ':·i');.:· :" 

~te-=- CA~rO\ Depth Color (Sand, SlIt. ca.y, , ale.) 

Time: I'cA'i'O - t-~\ C).~~,'~~ OA~'< I" ~ ....... \)\1', (:,-\.0 ,.~u""'. 

IMonitor Reading (ppm): n..o ~~'"\ 
.. .',::;.; ,,;:":':: ;~' ;'0';".,' .;~ ... : .. ~:.;::.,:{,::: 

IDate: Time Depth Color - (Sand, Slit, Clay, etc.) 

-. .........-

------ , 

iMoniter Rea!mgs -----i(Range in ppm): ------- -

-----
~ 

~ • 
'a&UDn:~ .. Cm ., ._ •• ~_l-,-""n~ .. .',".:' ,:,',. ;·::;::·""::\2':;':''':·'':':@:;'·<2"''·:,. "iSH .:.:::." .... , .. ,,; 

Other 

..... 11·'" "'." .. .,\ 1<;\ .-
App. IX SVOC, SIM, EXf', NC:: . 8 oz w/m glass V""': 
, ...... r '''''' 

<> u~lIn9Ja8B 
Tfo -'I. ., .....-
.. ~'" .... 8 oz w/m glass / '~U.~"' .... _ 
Inl. >IF,,,,,n,, ,-:r.o. .......... 

4 n7w/mnlA_ ~,~ ...... 

'I.r.ua.~; .... _"': . ...... , ..... -::, 'Do: .... ·";<:·:i:':i::-:::':::."·;·:"':::·'i:':"'.:: ... '·":"'::'-;;:·'· '·:ii .. . :;·:/l~!!~;·j ;;1~ . : i . 

"':';"'~'::;":-' ,':o' '. ... ,:. ·; .. ::':"::::":"/:::""'''':;-'';1):;).: .-
MSIMSD DuplIcate ID No.: 

~~~ - I 



• 

, 

• 

•••• 

SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

lkSurface Soil 
l1 'subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

NSWC Crane, IN . 

CTO 126 job # N3960 

Date: b/?ti)!O\ Depth 

Method: _Un 0-~ 
Monitor Reading (ppm): (j. 0 
IC;OMPOSITE'BAllPl£:UATN,':::,,?;;;: 'i," 

Date: 

Method: 

Moni1Dr Readings 

(Range in ppm): 

----

TIme 

SAMPLE.COt.L.ECTION'lNfORMAT1ON:i' 

Analyala 

+VOC2) 

App. IX SVOC, SIM, EXP, NC 

'-~..'.' ..... 
~.IX Herb. Pest. f)r.R .. 

Depth 

----

Color 

Page \ of3 
Sample 10 No.: 0'\ SC) \ Ioow~ 

~::::;~~~tion: ~~q:.r,.~~~*~~L&~fi'I-. __ 
C.O.C. No.: ~ 

Type of Sample: 
(X] Low Concentration 
o High Concentration 

Dacriplon (Sand, SOt, Clay, Moisture, etc..! 

Color Dacriplon (Sand, SOt, Clay, Molature, etc.) 

-----..----. 

Container Requirements Collected Other 

(5) enoore ........ 

8 oz w/m glass \/ 
u 

o oz wlm glClSS 

u .. u~_m.~_",' ... __ ./'" 
8 oz wlm glass V 

, J1IIl19I8 LaD 

MSIMSD DupllcatelD No.::· f\.... n' l. _ 

.- ----~-I.~\,~ 



SOIL SAMPLE LOG SHEET • page.~ of2-

Project Site Name: NSWC Crane, IN Sample 10 No.: l)~c;~~o~ 
Project No.: CTO 126 job # N3960 Sample Location: 

§r~ Sampled By: 
0 Surface Soil C.O.C.No.: 
~UbSUrface Soil 

ediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: o High Concentration 

IGRAB ".I\TA::.;:,.·;...... :',' .: ... ., ..... : .......... :., .: .... : .. ;,:.::'.:: ...... .. ~··.~~·.:..-;;:.:::i:.',':··:. ·.:'··;:;h", .. ,1;'1~,. 

IDate: ( ... (?tV 10 , Depth Color (Sand, SOt, Clay, , etc.) 

mme: \~, . r I' 

~ <.u'Q.'<..~~'\ ~ .... Ss..~ .~v-= 'OQ\ ~ IMonitor Reading (ppm): {) .('') 

~ .,~ '. :". ... ; . ...... ,.::' ..• : ... :. ':--;",' T'')::' .. :.:.,C;;.: .. G:';:,·,:::·:.:-;:". ..; , ... :, •. ,......'':: •. : ':;:'::.:~.: ;: •. <, ... : .. !:5. ~;:'"; 

Date: Tlme Depth Color (Sand, ~lIt _.. -r.- , etc.) 

~ 
IMethod: ~ 

~ 
IMonitor Readings ----

.--
(Range in ppm): .~ 

,i' 
~ 

~ • , 
IIUrt; .•. :, .. \ ... ,< .... : •. , .• /'(': •• ,,:'.:: .. , .. ,:, .... -:;.;:,::.: .. :::.:::::./:.;.: .. : ... : ::.ce:"' .. '::-:. "::'i;'i~:"''';;;:lf:;':' 

-,., ,D_" ~:-;;- Otlwr 

'v.au • ..., "1'''' ." ''"'" + VOC 2) \!i}enoore ~ 

lApp. IX SVOC, SIM. EXP, NC 8 oz w/m glass --v'" 

.rve .. '" -. 
i.6nn. I .... ....... e~_ Pr.Ro ... '91

'''''' "' 
ITAI ,C>, .. .... --a oz wlm glass ./ 
•• u 8 oz w/m glass y/ 

' ..... no - I '1w.-.Io. I "h 

JU'U; LaD 

ll. ,n:s:;:.;. .... . :,j""";"'" . ~'. IMAP: '" .. \:.: .. :"~";:.:" : .. ' :',", j',',.:''''::<'' ;:". :".~i;(,'·h:i'.·:" 

, 

~...! .. ':.,...,i.:,::' ,;,.; ...... ,.: "'>"~""':"""'''':'''''''''':':: ""'I._I' 
MSIMSO DupilcatB 10 No.: 

~ 
---.. ------ -



.~,.~ .. , \ ,~,,~~y •• " ~f:~\~.~~' '. I .' ~ .t: ~:.'~~\ \ 

II ~. 

'. 
, ..... . ' 
.~ .. ', '/ .: 

• SOIL SAMPLE LOG SHEET 

Page~of.3 

Project Site Name: NSWC Crane, IN Sample 10 No.: O~S~Ot»lO 

Project No.: CTC 126 job # N3960 Sample. Location: fMl<. Sampled By: 

jJUrface Soil C.O.C.No.: \=it2i 
ubsurface Soil 

0 Sediment· Type of Sample: 

0 Other: (X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRABSAMPLEDATA::::··· . "':""" .. ::.':' -', . ..;. : .. ~.;'::.J.:': -·:;i.;,·- . ".> "i,,:,::,\,";""':.";;'/'/':''''it,·,,;, ,::''';'::;: ..... ,.::H:j;::,i·) ;~,,,~:~ 

Date: (.,f?i)!o\ Depth Color De8criptlon (Sand, Slit, Clay, Moisture, etc.) 

I'nme: '\cli t.-, 
r 

~-~)S,.o.'{~\~.ss· ~ 
Method: f.W, b-\.o' ~\)..()UJN 
Monitor Reading (ppm): 0--0 . 

COMPOSITE:8AIIPLE:DATA:':;:':';. ".:': :·.',',:::".:./;'t?:"):./::'i;·+:'::·"'/"·"·: .. ;.,..; \\:;:i~r:\::;~i,,;:::;,::;:':~~;~1;;: 

Date: 11m. Depth Color De8criptlon (Sand, Silt, Clay, M ••. ------
Method: -----~ 
Monitor Readngs ----(Range in ppm): -----~ 
--------

V--
( 

SAMPLECotLEC11ON:lNfORMAllON: ::.:;i';;,\~.,-;'" " . ... , .... "':.: .. : ,~:-: 'i:Y,:,·:'--·' (0,"'.- ;':;'f:' "',.:.-. ,.:·.i';;';';'·,,:,:i: .... ':''''::'';': .... :{'\ ,,;,~ 

'.:,:.:., ..... ', ....... .. 

ANllyaia Container Requlrementa Collected 0 ..... 

lI"ft IV 1\,,",,, 
.,..,.. /1:;\ .. ..,......,., 

App. IX SVOC, SIM, EXP, NC 8 oz w/m glass 

~ 8ozw/m nl ...... 

IAmnt IX HArh c. c,.....". R oz w/m alass 

... , 

NitrttalNilrale 8 oz wlm glass 

.... ftiilri9I8 [ib 

P 
,y niA_ .A..Ii!I...l::lAb 

lC!.BSERVAllONS1NOTES:".· .. ' , .' . . . ,,:,,;,,::,,:,,: ,";'!;' MAP:·" ""''':':'', ·i";.~i\"; l: .;.~;.;.; ;r~,':; "i':' l':':'::::·,,;:," 

.. 

• CIrcte·H"Appllcable:~"';';" '.' :, .• '5 :,,:.:;,.:\,,;";;:":~:'- '. .. : ..... , .. .,' ..... ~.!: Signature<a): 
""'.;-,'.::: 

MSIMSD Duplicate ID No.: 

.~~t\~ -- ., 



i 

i 
./ 
I 

~OIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

~UrfaceSoil 
[] Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

IGRAB GAUD'C.DATA:,: .. ,· 

Monitor Reading (ppm): t'l. () 

IDate: TIm. 

Method· 

I YONI_ App. IX (VOC 1 + vec 2) 

l~p ___ IX SVOC. SIM. EXP. NC 

I=YP "'" 

IAnmd\( I-lArh D. 

ITAL Metals plus Sn .... u • ..,. ... ua"" 

•• ~_ .. c. 

:~~~ ..... , UrarlS 

NSWC Crane. IN 

CTe 126 job ,. N3960 

Depth 

Depth 

,lIun: 

.",.' 

MSIUSD DupIIca_ ID No.: 

-

Color 

~'-
\.uw"-~ 

Page. \ .ofl 

Sample 10 No.: ~~\'1.o:x:>d 
Sample location: ~~ ')~ l1. 
Sampled By: (). \\& '" .\lJ.,'X. 

C.O.C. No.: O~L.'~b'"\lov3"S 1~'!;JiJ. 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

~ 

.. ·.::.:·:/i.::···::::.·;:/:::·;:\·,.,-.. :· .>:.,:::: .• :, .. ;.: ... :.::,:, , .... ::,',.:: "':":':,.:' 

(sand. sUt: Clay. u...., . etI:.) 

,::/::":::: .. ::;-"",,,.::.;:',.;.:" '3C,:,~:,:· 

Color (sand. Slit, Clay. u. I_",~ etI:.) 

-' 

-----
- -..... Other 

(6) enool8 .v 
8 oz w/m glass V 

"" .. Yk:l".. 

" 
S oz w/m glass J 

"IU' 
4 oz w/m glallS -' IT riangte Lab 

4 oz w/m glass ~ APLC Lab 

, .. ~ 

• 



• 

• 

••• 

";li.: .. : ~';'~~:~r~ ;·~:I~,::,~~·.; t'.';;,,' ,1 'f I f;': :;;';,~,~~ . 
.. ·'t:.:· . .'· . 

',,'i " 
t} "', 

J.- ' .' 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 126 job .. N3960 

o Surface Soil 
,kSubsurface Soil 
[] "'sediment 
o Other: 
o QA Sample Typ~: 

IGRABSAMPl£DATA::",.,,:-, " 

Date: l .. t~N' Depth 

~une: \ ~ '}..~ -

Method: () P"'\ '--\.-6 .... 
Monitor Reading (ppm): O-D 
COMPOSITEJ~AIIPLE:DATA:!{,:;,'", '" 

Date: TIme 

Method: 

Depth 

Monitor Readings ~ 

(Range in ppm): ~ 

~ 

.. : ...... :";,.: ,,;.: ~:', 

Color 

Color 

Page~of3 

Sample 10 No.: 0' ~\2\l.O'\Db 
Sample Location: • 
Sampled BY:AUlO\:~ , 

C.O.C. No.: 0 :1 ~~''YP' 
Type of Sample: 
[X] Low Concentration 
o High Concentration 

'~::: .. 
.,: ..... , t·,··" 

Description (Sand, Slit, Clay, Moisture, etc.) 

----

'~~--~~------~ 
SAMPLE COtLECllON INFORMATION: 

,Analyu Container Requirements Collect8ji Other 

Volatiles App. IX (VOC 1 + VOC 2) (5) enoore 

App. IX SVOC, SIM, EXP, NC 8 oz w/m glass 

" 
Appx.IX I1Arh n. ..,.".., An .. 

tAL Metals plus Sn. NitfitalNitrate 8 oz w/m glass 

A ihiri§Mab 

PerchloratB 4 oz w/m glass APLClAb 

Clme H,ApplIcabIe:,;:,;,;."· "" "!+:',' ':, '.'>': " '."" -'" .: ... :.,. ......... :"', Slgnature(a): 

MSlMSD Duplicate ID No.: --, 



! . 

SOIL SAMPLE LOG SHEET • PIlge3..0f3. .. 

Project Site Name: NSWC Crane. IN Sample 10 No.: Q~C)"I:nl:\~ 
Project No.: CTO 126 job # N3960 Sample Location: 

KN?~Wa Sampled By: 
iJurtace Soil C.O.C. No.: 

ubsurface Soil 
0 Sediment Type of Sample: 
0 Other: . [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

~RAB ',: ,: ,,: ,<.,:.,::",.", .. :':"'; .. ~: .: ':. . :',e .. ,·.c:':' ..• ;:-. ;.::~j';;;:,:., ..... : ' ..•. t."',:"" .. ,,:,. ·';i.,e·::·',:·;::":',· "".,. '·("'X.:'.:·~':'/1.\,' .,.: \":,.:,.' . I-

!Oats: <on.olO\ Depth Color ~SIIt,Clay. , etc.) 

rrme~ \~'H' ,. L""\ .t')n..:~ ~ ~ --;;y Sf":, ~.~-tU'( ....... \)\1-"\ \ '}.-\\\' '<E.U.cMJ 0\\. 
; 

IMonitor Reading (ppm): ,t\, i1 
.. 

. : .. \ :.:' :::,.:, :-c.::". i"':;':; "',~ .;:':r.:-'.: •..•. i' ,"',:' .. '.;-'.:<.;';".;;, .• : •. :,., ...• ".,.:."-,,,. :",.""":,,. ,.'"',;;''',,",''''' """<';,")',"',:L""::'::'~":,!,: ' " 

100ts: nme Depth Color (Sand, SUt, Clay. .. etc.) 
, 

-
, .. ~ I"~U~' 

l..--'" 
IMonitor Reacmga . ----(Range in ppm): ---~ L---"" ... ..----
~ 

...... ' ~'" ',: ."" ... , .. ', .. ''''''.'.;c .,,,,' .. "'" ... ,,.,;: "'.'.;:'.;'''';:'''';'';';'''\I,,';'''1i:;,:::i'):;',:i,i;,':i/.",:,;:.:.""""" 

Other 
.~., , App. IX (VOC 1 + VOC 2) (5) encore t..// 

lApp. IX SVOC. SIM. EXP. NC 8 oz w/m glass \7 
.l=YP M" .. 

., .,,...,, .. .-
IT~ Metals plus Sn. 8 oz w/m glass V"" 

ft 

r-""= 'lUw/mg ....... , /' .. 
.. .,. ........ a .. 4 oz w/m gla88 V APlCLab 

1ft .~":":': .. ,.,::,,.:, .. , .. :': .... '.:'., ·:'C' .......... -';',;',:",:C;:l:i:::,·::··'Y: 1MAP:s.,,~ ":,,,,,,; .. ,;,,:~::;;;';·:.:':;?i·"""·"·"':'·:":':· 

. 
\ 

1-'- , ... ",.:,,..\, .. , .. '., ..... ,,,, '. ',"0:":":"';;'::";':"":"""" '.. .:;<;':::> .... !::',,....::.) .... ;:/,:'.:"" -" 
MSIMSD DuplIcate ID No.: 

~J~~.'~ • 



: .. ' 

• SOIL SAMPLE LOG SHEET 

PageLof:L 

Project Site Name: NSWC Crane. IN Sample 10 No.: 0355' fJCJ~'"L.. 
Project No.: CTO 126 job • N3960 Sample Location: J:>Xsg I~ 

~SUrface Soil 

Sampled By: I(~- ItM 
C.O.C. No.: {')~~~\ I 0').." "If(. 

0 Subsurface Soil 
, 

0 Sediment Type of Sample: 

0 Other: [Xl' Low Concentration 

0 QA Sample Type: 0 High Concentration 

(jRABSAMPlE:DATA: . 
I 

Date: b·.l.4r· 0 { Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Ir.me: ,,+0 , 8QN MOl ~ r; Ttl.. R.On ~I\.:r ~ 

Method: HI'\KI)" Au~e .. 0- :2.. &.k..t/.. 
CV\l 

Monitor Reading (ppm): 0 S<>N~ 

qoMP'OSltE.ftup,a;e;~'f~;, .• ' .. " : r~<~~;" 
..... . . ... '. :;\~?~::t4" 

.. .,. '.' .' 

I~ 
Time Depth Color Deacrlption (Sand, Slit, Clay, Moisture, etc.) --

Method: i--- ~ ---- -----~ Moni1or Readings ,:::::: ~ 
(Range in ppm): ----- -----L---" ------ ------- ---
S~Pli.EC~'I"~A1lQN: . 

". . .. .. :: ~.:~i~ 
.. 

.. .. .;. "".".' . 
, ••• 1 

-: . . : "" ~.,~ ~ .. 
Analysis Container Requirements . Collected Other 

Volatiles App. IX (Vee 1 + vee 2) (5) encore ~ 
App. IX SVOC. SIM. EXP. NC 8 0% w/m glass V 

~p.",e B CilIa ' .... !flass 

AplMIl~ i::Ielti, 5lil91: ~Bs 8C;J11 , ... !fleE 

TAL Metals plus Sn. Nitrite/Nitrate S 0% w/m glass -~ 
,. 

~1M1i11!l'llliaake S giJ UlbA gfass - -
giax;losFuid", 4 8E "/lil glass - T .... "gilltab 

Pen:h1ora1B 4 0% wlm glass V APLC I.Jlb 

QBSERVA'tIONSlNOTES::: . 
.. MAP: 

.-' 

-

cm:teH'Applicable:c .: .. , Signature(s): 

MSIMSD Duplicate 10 No.: 7b1~ -



SOIL SAMPLE LOG SHEET • Paae'1... of ..1..-
Project Site Name: NSWC Crane. IN Sample 10 No.: 03sB Ifi,02.04-
Project No.: CTO 126 job It N3960 Sample Location: 03 S g 

Sampled By: ~~~fo~"),~ o Surface Soil C.O.C. No.: 
~Subsurface Soil 

, 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

IG.RAB ~AUPI·i=nAT:.a:· .. 

!oate: b·2~' OJ Depth C~or (Sand, Slit, Clay ••• , etc.) 

!TIme: I~OO 

~-t- t,R14 
MO\SI', c,lA1, Sf\.""" 

IMelhod: H I\N D J 
~~/l::'( 

SOME FLIN' CJJA'~ ASH IMonitor Reading (ppm): ~€ e,lf\c..t< 
.... ":::~.::.: ...... . .~:.;:~0'1';! 

I~ Time . Depth Color (San~.SIIt, Clay, &1_1 .... _, e~ .--r--. ----IMeIhoo: ----- ------r--- -~ 
!Monitor Readings· --~ r-----
I(Range in ppm): . -~ -----V- ---- .. 

~ 
I, 

,,,;:. 
c'· "~<' 

..... ~\;.::~j~ b::-:' 
" ....... -:~ .. 

..... 
,. .11 Other ." 'A = .. 

Ivoaau~ App. IX (VOC 1 + VOC 2) ~nco~ 
!App.IX SVOC, SIM. EXP;NC . 8 OZ w/m glass 

. - .. 

'r-v... ",... .. 
, -.. -... . PCBs II ,~ 

TAL MetalsplusSn. , •• ~. ~!;:._. 8 OZ w/m glass 
'". "." 

A "7 win. "I ...... 

.. - I~ 

10: 
4~~~~ APLClBb 

.. IMAP: .-_. 

.-

, ... v ..... 
.~ 

re(s): 

MSIMSD ~icate 10 No.: ::7L::L vt,. - -



• 

• 

• 

"lr,;i';;:":";~I~<;~t,"":: i "<?:"';.: 

~'- . . 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 126 job # N3960 

A Surface Soil 
-fi 'subsurface Soil 

o Sediment 
o Other: 
o QA Sample Type: 

IGRAB SAMPLEDATA:;.;~ . 

Date: . ~jl.-\lO' 

Time: '\\ultl 

Monitor Reading (ppm):" tt1 
~MPOSItE;8AIIPI£PATA::'!'~: " ... 

Date: 

Method: 

Moni1Dr Readings 

(Range in ppm): 

-

TIme 

SAMPLECOU£C11ONINFORMAllOH: .... 

Depth 

Depth 

Color 

,Color 

-----

Page..lofa 

Sample 10 No.: . ~~~~.,. 
Sample Location: /~ 
Sampled By:" ~\(.rl\ 
C.O.C. No.: ,l" 3i 7 ,,0 Vii 
Type of Sample: 

[Xl Low Concentration 
o High Concentration 

I 

Deacrtpllon (Sand, SIlt, Clay, Moisture, etc,;) 

Dacripllon (Sand, SOt, Clay, Moisture, etc.) 

Analyala Contain. Requlrementa CoIlec .... 

Volatiles App. IX (Vee 1 + VOC 2) 

App. IX svee, SIM. EXP. NC 

......... 
IT AL Metals plus Sn, NitrltelNitrate 

PerohIoralB 

. 

(5) encore 

8 oz w/m glass 

8 oz w/m glass 

sozwlmg.'ll~ 

8 oz w/m glass 

"UL """ !I'''''''' 
4 oz wlm glaSS 

4 oz w/m glass 

iiQh§iUaD 

APLCLab 



Project Site Name: 
Project No.: 

U Surface Soil 
~ubsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job ., N3960 

MSIMSD DuplJcatelD No.: 

Sample 10 No.: 

Sample Location: -W"""'"'''"'t-Jic!~-
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[Xl Low Concentration 
o High Concentration 

• 



• 

•••• 

. . 
SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
JKSubsurface Soil 
[] 'sediment 
[] Other: . 
[] QA Sample Type: 

Date: ~/O\/O \ 
Time: \",-W 

I NSWC Crane, IN 

CTC 126 job # N3960 

Depth 

Monitor Reading (ppm): () t.0 
COMp'osllE$AllP.LE'DATA:;~;~;!?i: :\",;:::,/:.::. 

'T1me Depth 

Me1hod: 

Color 

Color 

MonilDr Readings ..----

(Range in ppm): ___ ..-.-..---

Page-1o~ 

Sample 10 No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Descrl9t1on (Sand, SlIt, Clay, Moisture, etc.) 

Descripllon (Sand, SIlt, Clay, MOisture, atD., 

----. 

~~~--~----~~----~--------------~ 
SAMPlECOtLECTlONINFORMAllON:"'· '" ' 

Analy8ia Container Requirements Collected oew 

Volatiles App. IX (VOC 1 + VOC 2) (5) encore \0 

App. IX SVOC, SIM, EXP, NC 8 oz w/m glass 'tl.,. 

rvo "".. " 

Appx.lX Hem. Pest. PCBs 

~ AL Metals plus Sn, t-itrita'Nitrate 8 oz w/m glass 1 
a ,. 

Oioxinw'Furans 4 oz w/m glass Triangle lab 

PerchIoraIB 4 oz w/m glass ().. APLCLab 

OBSERVAlJONS1NOTES:'::: •. '.' 

':"?i:' ":,.y,:,:;,'i:';;:,::":;/:>: ",l: SlgnatulW(a): 

MSIMSD DupllcatlllD No.: - ~_O Ob6-l0 \.0\ 



Project Site Name: 
Project No.: 

g Surface Soil 
o Subsurface Soil - o Sediment 
o Other: 
o QA Sample Type: 

MSIMSD ---. 
I 

SOIL SAMPLE LOG SHEET 

NSWC Crane, IN 

CTO 126 job,; N3960 

Sample 10 No.: 
Sample Location: ~~=-~ __ _ 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

• 



• 

• 

.' 

, . 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 

Project No~: CTe 126 job • N3960 

o Surface Soil 
-&'Subsurface Soil 
o 'sediment 
o Other: 
o QA Sample Type: 

~RABSAMPLE:DATA::" .i.<.;· ,'" 

Date: .lDI~ lOs 

Method: a Q\. 
Monitor Reading (ppm): t)<..u 
~Jt'POSITE:SAllPtE:DATA::::< :\; .. :,.,',. 

Date: TIme 

Method: 

Depth 

Depth 

Monitor Reacmgs ...,.. V'-

(Range in ppm): ~ 
......~ 

,---
SAMpt,E:CotJ.;ECTION;INFORMA1l0N:·'· 

.,' :' .... , ... ,.:.,:';::,;',:,' 

Color 

-----

Page-A. of3. 

Sample 10 No.: o?~~~oQj\O 
Sample Location: ~m~2""~,,"~~ ___ _ 
Sampled By: .i~~ 
C.O.C~ No.: tii;b5fO()'b,\b' 

Type of Sample: 
(Xl Low Concentration 
o High Concentration 

DescrIption (Sand, Slit, Clay, Moisture, 811:.) 

DescrIption (Sand, SUt, Clay, Molature, 811:.) 

---

AnaIy •• Container Requirements Collected 0'* 

Volatiles App. IX (VOC 1 + vec 2) 

App. IX SVOC.SIM. EXP, NC 

.~ ... 
14"", IV ,--........... 
TAL Metals plus Sn. NitritalNitrate 

Pen:hlonll& 

IOBSERVAT1ONS·ff«).TES:;~:.~: 

(5) encore 

8 oz w/m glass 

~ U~"'III 

15 OZ Wlm glaSS 

8 OZ wlm glass 
a 

4 oz w/m glass 



SOIL SAMPLE LOG SHEET • Page.:.\. of.,3 

Project Site Name: NSWC Crane, IN Sample 10 No.: Q~~~ 'iN>\~~ 
Project No.: CTC 126 job # N3960 Sample Location: ~~\b~ 

Sampled By: ~ ~~V£.'-' 
~rfaCeSOil C.O.C. No.: ").JSYC9 )S\o 

ubsurface Soil 
o Sediment . Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB . _. ,I·R;·,·: 
" . .. ". '''',,' ·.·, .. :,·.· . .::·" .. f: ..... ,./:::;., .. :.:., .... :>~::.:,':;.::: .. ... :';,;.> ,'. ';i::':;';f"1:];"," 

Date: ~~ru\ Depth Color (Sand, Silt, Clay. . etc.) 

Time: U~,~ r . ~'" ~~.a'<tuK\ MPI-tJO r- " 

IVI~:_ ~Q"1 \d-.'\'5 ~()R 
S-<;.~ ,Moni~r Reading (ppm): . \,..u 

.TA::~.;'i:.· ... ,.,.:., "~":'::"''':'' .. "'::':"':"'.~';'" .. ····:', ... ,·:· .. "·· .. ",···...:':';.<2:;··.· .. ·;c.,.e;.:.. ... ,,·,, 

IDate: TIme Depth Color ,a. ~ .... etc.) .,-.'."'.w" ~-i 

~ 
~ 

~. 

Monitor Readings ~ 
[(Range in ppm): ..----

k-:"""'" 

IQ&UDI'C: ,.nl'l. ,"un;· .'. ,,' .... "': : .. ". ..... .: .\'. ,: .••. :; .. ;;.'" >, .':::;" .... : ....... , .... : .. ...,..:,::;/,;::.. .:".;.".:: ;i"::":"''' '\. /:i •• :: ".:.: .. :;,,' .. Other 
" .. I App. IX (VOC 1 + VCC 2) (5) encore ......... 

lApp. IX SVOC, SIM, EXP, NC 8 oz ...!I'/m_ glass ......... 
EXP. fir. <>,,7..,1..,., "Is .... 

IJl.nny I~ ... -..... 00£ w/m goass - " ITAL Metals plus Sn, I'IIUl_l'IlinUB . 8 oz w/m glass V _u. ww ..... 

I"'=~ 40zw/mglilSll ,.. ... a .. ~ ......... 

4 oz w/m glass ./ APLC~ 

'"'' I """~·,.NO·I.Cii:l:::·.:·,. ·· .. · •.•. ,."' •. :c ..... ,.;",:., .... , IMAP:':' .:: ... v .. c"·:::' ..,: .. ,.,::.;.: ... :,:.:.,:: ....... :::::::," ;·.'c·,,:,, 

[CIrcle If "".:j<:':'" ··:~~i;·'·';·,:·:·:.,·:· .. ":· I.i· 

MSIMSD DuplJcate ID No.: 

~Qh,~ , 
~ 



e 

• 

e. 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 126 job • N3960 

~ Surface Soil 
o Subsurface Soil 
o Sediment 
o Other. 
o QA Sample Type: 

~RABSAMPlE'OATA:':' "',,' 

Date: ~1'Ml/Ol 

Method: . tJ Q, 
Monitor Reading (ppm): M. u 
COMPOSITESAlotPLE'OATA:;~::;'::)'o:: .. 

Date: 

Method: 

. Monitor Readings 

(Range in ppm): 

l1me 

Depth 

()-~ 

Depth 

page-.l oil-

Sample 10 No.: 0 \ SS ()..\ ~d. 
Sample Location: _-T-QotIi~'I..I!'~.~'B··D-I~-:' ~_ 
Sampled By: ~.~~\.t..'t-

C.O.C. No.: C""l~h'l MO~q", 

Type of Sample: 
[Xl Low Concentration 
D High Concentration 

I 

Color Description (Sand, Silt, Clay, MoIsture, .) 

~~~,-=:~~ ~"iO~(.."'~' ~ ~~~ 

'" A~~. 
':'. ""::<'(,.::"," . .' .' ,.:;,~!",;." .·:··1," .. ·· ''':!:\''/'~.}f';,..,,,,.: ":\:':~':'::":::::''',:>''':''': .:""""""";,,,,::! 

Color o..crtptlon (Sand, Silt, Clay, Moistura. eIc.) 

---------
~~~--~--~----~----------~ 
SAMPt;.E:COU£cnOtUNii=QRMAllON: ." .< . 

Analyllle 

Volatiles App. IX (VOC 1 + VOC 2) 

App. IX SVOC, SIM, EXP. NC 

iA. . IV Pest P~RQ 

ITAL Metals plus Sn, NitlitWNitrate 

OBSERVAT1OHS1.NOTES:~:'·':· .. 

Container Requirementa 

(5) encore 

8 oz w/m glass 

<> UL """ glass 

A 

8 oz w/m glass 

"1>7 

40zw/m 

4 oz w/m glass 

. MAP:. 

CollectF Other 

Mil9I8Ulb
APLClab 

..~ __ '._H_.AppI __ . _Icab_le:_' ... ·i::·i~:-... :,,: .. ·, .. r", .. 'hi_":':_· . ______ ._'.; .. :_,: .. _' _____ ._ .. ·..;·~~ .. -i &Ignature(e): . 

I~ MSIMSO Duplicate 10 No.: 



SOIL SAMPLE LOG SHEET • Page~ of -.:; 

Project Site Name: NSWC Crane. IN Sample 10 No.: c.'-~ ~e, 'l-\\52\ a 
Project No.: CTC 126 job # N3960 Sample Location: 

~~\J£C-Sampled By: 
o Surface Soil C.O.C. No.: 0').. ~., /'0.) ~ 
~UbSUrface Soil , I 

o ediment Type of Sample: 
o Other. [X] Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB G.AuDI,c:,n'TA:"""""c"":X+i,,,,:,::,( .;' 
" ' ':,: ",' """>:"''''''~('C:1j",:':':~~'';'::;,':;,'0"G '",;,;', ";':<":,'(.,,?i±t/':j:'~:;, ';::";'~'~'3",;",;;,:,:t 

IData: 10 I'}.() ro \ Depth 'Colef (Sand, SlIt, ca.y. . etc.) 

rnme: \,,~O \:ill~N~ \' .<)4.Nl) '\ l ~ ~"\ \-c:"l~ ~ I.'k:t~. \) V1' \O-t~ ~cn.. IMonitor Reading (ppm): 0.. 0 
, ,','::',':' '"," ',,:',',:r: "",;"",;\;: ":''i\'''''-:;~?,;'''1:,''",:", ,,-,' """ ",' ::",~ 

Data: nm. Depth Color I (Sand. Silt, Clay, ell:.l 
" -----iMeIhod: --------IMonitDr Readilgs -----i(Range in ppm): ---- ----

L----' 
, -~ ,.---- • 

" ,""" "''''''''''':'" ,";"'2"'::;-"::,~",,', ,c'Vii,' ",,".,.,i'''-'''::::::''i,:,:~ ',',;\-,;',),""'",,', "iii 
-,;::;;: ~ Other . ..-u._ App. IX (VOC 1 + vcc 2) (5) encore V 

~.~ SVOC. SIM. EXP. NC 8oz-wlm-glass V 
,""'''' " .... ft 

~......" ~-"'a_ 
':'t' ... ft ...... ,~'w. 

!TAL Metals plus Sn. 8 oz wlm glass V 
a 

4 oz w/m glass I .... 

4 oz w/m glass \/ APLClab 

llURO"nw ':"",'''' .',""""':",,,!;,:,,,.,"""'''':':'::''''::''';;''':'',:; " I~OU::O;",:." ,,::',:: """,.""""".",-",'"":':"""',,",,, ,"":,", """""',,'rj:"''''~'<::I''''t': 

ICircle" ":,,;;:,,;:\,-:,:,,,,:""'::"""':'~,.l''''.' :""",':"'., ",',"'>";;',,;',,: .. ,"" L:\;?:,' 

~~ MSIMSD DuplIcate ID No.: 

~ 
... V--



• SOIL SAMPLE LOG SHEET 

Page_~ of3. 

Project Site Name: NSWC Crane. IN Sample 10 No.: (j) ~~ 1:1 \16 
Project No.: CTO 126 job # N3960 Sample Location: 

~~~ Sampled By: 

o Surface Soil C.O.C. No.: 

~UbSUrfaCe Soil 
o ediment Type of Sample:, ., 

o Other: (X] Low Concentration 

o QA Sample Type: o High Concentration 

IG~~ .. -- \.,.".':.:',' ",,,,.< •. : .. ,, :c ... : ..... : :','" : >:,:. :~<":;r.::Yc·'·/i:,,'·.,_; .. :,:,':.";: :·.'·"r',:".: .. ,···",:,~:,,/if;'X;"·:i"i;:jL:,,:.:~:'':')i:\':'; ',.: 

IDate: _I:) /6J.' 10\ ~~th, Color (Sand, SOt, Clay, etc., 
Time: ,\')\J..U '" . ~ . t-<y..'-'I) t£ SJ, ~ ... 
14"Ih,.,j· \J\?'"\ \ '}..-\') '<~u.o"" ~ 
Monitor Reading (ppm): l").c1 

~t.U't 

,4!;\,;,','/L;:':: : :::::.:c, .. ,' 'd: '''e<' 
"<:.:", 

IDate: Time Depth Color (Sand, SIlt, Clay, Uftl.h._ etc., 

IMeIhod: --- _. 
,Monitor Readings .------
i(Range in ppm): ---I---' ,.: 

~. -------IC!.II.UDI·,I: ,.t\I :.'01 .11 nON:.::':· ',,, ,;.:\: .. :<:)::(':;.i" c~ '·:i:,:;;!:.:,,,, .• ,., .. : c.·'' , ....... :." •. : •.• :.".:::·>:·:;.i:F'.:i,',:.)',:,:·,.·: :, .. :·.::·,.::·,''''··,·· .. "''':f;;~''''iiioiI'i 

ODler 

I" UH>u • ...; App. IX (VOC 1 + VOC 2) (5) encore ./ 

lApp. 1)( Sy09. SIM. EXP, NC 8 oz w/m glass ~ 

CAr nIV o "L _WtlTl glass 

I ... , "'.u. t"'est, I"'I,,;~s " "'tIl'''' ... 
~ 

TAL Metals plus Sn. ,.u ..... ·~.:;;. .. ~ 8 oz w/m glass V 
, .. .~ 

nb._ -
...... '-,---~" .. I.BI),. 

'''' ..... "" y .... "" 

4 0% w/m glass. V APLCLab 

1~,"",II:::a;.:;·:': •. : .. :' : .. :: .... :. .. '{.,.:":':: ::. ".:: .. :.:: .... :".: ... ;:.;: : ...... ":"''':.> ,:,.;"":: ... ;:;.:"",~ .. ~: "';"',"..,.,'" 

.-

• ::.,'".:,': .. : .• ,.!: ... , ..... , ... , ... :'.:, •.• , ... , ...... ,. ,.' ..... ' "··,· .. ·:··,· ... ::,· .. ~··,,:,.:>.':·;:.;,·:·S:j;i;:;.:;·,.;:,, 

~ MSIMSD Duplicate ID No.: 

-----. ~ 



SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

.k-Surface Soil 
[j Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

NSWC Crane. IN 

CTO 126 job , N3960 

GRABJ:l4upr,~,n4T~(',<" .. <c'".,. "". 

Dats: <0 !?,..\fO \ ,.Depth 

Tune: \t,od 

Sample 10 No.: Q1.~:'>4Jt.@a 

~:::~tion: 1$~ 
C.O.C. No.. 00 ____ Jif 
Type of Sample: 

[X] Low Concentration 
[] High Concentration 

Colof ..-' (Sand, Slit, Clay, ,--t 

~~ . c.v.~, l,..~"lC\ ... <;t..1JQ 

-----IMonitor Readings _____ 

ICRange in ppm): _____ 

• 

~~' • ~~___+_-___+_-------t 

~~~--~----~----~--------------~ 
A, 

,"""u._ App. IX (VOC 1 + VOC 2) 

App.IXSVOC, 81M. EXP. NC 

~PNC 

,.,. ,.".,.,. 

MSIMSD 

-----
Dapllcat. ID No.: 

..... ."' ..... :.:>::'; 

8 oz w/m glass 

_ 8 01: w/m nlaas. 

8 oz w/m glass 

.. _ .. " .. lI ....... 

4 oz w/m glass 

,. ." ... Other 

APLCLab 



• 

• 

.' 

SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
Q,Subsurface Soil 
o "sediment 
o Other: 
o QA Sample Type: 

GRAB SAMPLE DATA: "" "", 

Date: ,~I'MlO \ 

Method: '\:\ \l'"'t . 
Monitor Reading (ppm): .,. D 
COMPOSITE"SAUeLE:DATA:,;';: 

Date: Time 

Method: 

NSWC Crane. IN 

CTO 126 job 1# N3960 

Depth 

Depth 

. """ .. "". 
,.,<-..... ~ .. ". 

Color 

Page..d,of 3.. 
Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[Xl Low COncentration 
o High Concentration 

Description (Sand, SIlt, Clay, MoIsture, *-) 

\ 

~'A" ~OJ.-'(,. 

~"'W"t ~~c, ~'l~#' 

,'>;;' """'");'::''''~'''';'ii:':''''' ',';',; 

Color DMc:riJItion (Sand, SIlt, Clay. Moisture, etc.l 

,,-- -
----------

Monitor Readings _----

(Range in ppm): _____ 

~ 

SAMPLECOllECllON;INFPRMA1l0N: 

Analysis 

Volatiles App. IX (VOC 1 + VOC 2) 

App. IX SVOC. SIM. EXP. NC 

I~p 

Pest. PCBs 

ITAL Metals plus Sn .. Nitrit&lNitrate 

PercnloralB 

OBSERVAllONSI NOTES:, 

Container Requlrementa 

(5) encore 

8 oz w/m glass 

A" .. 

8 oz w/m glass 
D 

4 oz wlm gl888 

4 oz w/m glass 

-

Collec;.ted 0'* 

TtIUliQi6 Lib 
APLC Lab 

.. CIIcIe ___ 'n_A_~-.\ca __ bt-=...,;:iT~h"_;""'_;'·_i."_" - __________ 'iioii':' ... ':::' .. " ".""' .. ":,: ... "':"',;." '_""_;"_":;:~; Signature(s): , 

~('~. MSIMSD DupIlcatlllD No.: -



Project Site Name: . 
Project No.: 

o Surface Soil 
}t"Subsurface Soil 
-O"sediment 
o Other: 
o QA Sample Type: 

Date: b /Ol.. to, 
T"tme: p~~O 

[Monito,r Reading (ppm): O.() 

Date: 

Moniter Aeadilgs 

i(Range in pPm): 

TIme 

,,- ." : App. IX (VOC 1 + VOC 2) 

App. IX SVOC. SIM, EXP. NC 

...... '''''' ... 

SOIL SAMPLE LOG SHEET 

NSWC Crane, IN 

CTO 126 job .. N3960 

Depth 

-----

.'. 

Page.3.. 0,3 
Sample 10 No.: \)"\'*'1> 6-.\l.\.5' 
Sample Location: -"!o()~'~5 .. ~~)':.lI:').;';;"" __ 

Sampled By: ~.p:,{' 
C.O.C. No.: ;:;S)ilf oS\Ct.$ 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

-""':':,,2~ <'>':""'" ,',:,:. :".':,:,:.·,·".:::,/.,,·,,::,:':·:1.~:'f:.,\;,·~,"i'>;,.".i','· ,:;,' ,.;:/".. :;'c;~::i';,~".~;t 

Color (Sand, SIlt, Clay, u.~... , etc.) 

-~,'(~~ 

-~WN t,~ '" S~~. ~w.'( 
.,','",: 

Color ~.t"""" (Sand, SIlt, Clay, ,etc.) ----------

. ""·",;;,,,:,"i'· ,:2';"8;;>:":>1 'L" .. ~.,.;,,'., 

~~ 
.~ encore V-

a oz w/m glass V 
. IS o~ w/~gla~ 

a 

. a ()! w/mg\ass V 
oULw/mg_ -
4 oz wim glass V APLCLab 

M8IIISD --- DapUcate ID No.: I 1"\ , ~ () 0 _ 
----I~~-~ 

• 



• 

j 
i •• 
i' 

.: 

SOIL SAMPLE LOG SHEET 
, Pagel 012. 

Project Site Name: NSWC Crane, IN Sample 10 No.: . fl~S&'23 00 , 
Project No.:' CTO 126 job # N3960 Sample Location: 035R :R 

~urface Soil 
Sampled By: KS - ILM I 
C.O.C. No.: £0 ,"'- ... u./O~"\' 'i/~lc ,'i o Subsurface Soil / ' 

0 Sediment Type of Sample: '" .. 

0 Other: [X] Low Concentration 
0 QA Sample Type: [] High Concentration 

IG.RABSAMPLE::DAl'A: .. 
., 

Date: _b':l-~' 0 I Depth Color Description (Sand. Slit, Clay. Moisture, eU:.) 

!Time: 11.110 I 6t1.N MO\~f .~ llWT$ ". 

Me1hod: H~ Atf~ O-~ 5~Oy <;llT', F. C;lV'tO .. 

Monitor Reading (ppm): \!)..o ,.-1l Cl "'l' 
COMPOSffE'~~~TAk '." .• " . ~ .- "' ::-. :~t:~;:" : . "::'::' ' . .,.." . '. . . ·':"'_.--;:«rr 

. ·.~<:i ~:~~~!~~~ 

i~ 
Time Depth Color Deacription (Sand. Silt, Clay. Moisture, etc.) --Me1hod: -

--------------~ 
Moni1cr Readings ---~ -----(Range in ppm): ~ ~ 

~ ............... ,-

~: 
' .. 

:.:'::::',~;; ~~fE.:~~~f.GRMA1lON:· .. ~ .. ';<":'~'.;;~':" . , , . .1;:", 

Analysis Container Requirements Collected Other 
" 0. '.~ ;~.,..s. 

Volatiles App, IX (VOC 1 + VOC 2) (5) encore l.l. V 
App. IX SVOC, SIM, EXP, NC 8 oz wlm glass , -~ 
eEFI,Ue '""e CIt "~III glass -

.Appx IX I bb, rest peas 8 OJ ".1111' glass -'TAL Metals plus Sn, Nitrile/Nitrate 8 '01 w/m glass I V 
Nil,ils'Uibate a 8! ""''''1laSS ~ 

DioxinsIFurans 4 01 wlm glass ~ V"' Triangle l.Bb 

PerchloralB 4 01 wlm glass :1 V APLC l.Bb 
.. 

O~RVATIONS1.NOTES:~: 
.' , , MAP: -~ vot FUL Mf':.IMS_U.' 

- '. 

.' 
~ 

C1IcIe'HJAPp'\Icable:~,' -

s~r;;~ MSIMSO OupSicate 10 No.: 

yes . 



, ; 

i 

; 
: , . 

Project Site Name: 
Project No.: 

o Surface Soil 
~ Subsurface Soil 
1:1 Sediment 
o Other: 
o QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job # N3960 

~ +~ lO\C/ev1., ,-,.lAM J' €\.€V .. 

10 II? ~ 1+' ON. ..\-r-

MSlMSO, DuplIcate 10 No.: 

Sample 10 No.,: 
Sample Location: -;:~...-~;,....;;::,...t..
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

• 



• 

j.. .. ' . _'1\1' 't' ":-

~" 

SOIL SAMPLE LOG SHEET . 

Project Site Name: 
Project No.: 

jk-Surface Soil 
[j 'subsurface Soil 
[] Sediment 
o Other: 
[] QA Sample Type: 

jGRABSAMPLEDATA:,'".· "".' 

NSWC Crane. IN 

CTa 126 job • N3960 

Date: b l6.t 10 \ Depth 

Method: ~9\ 0 ~ 
Monitor Reading (ppm): 8 ~ -

ICOMPOSITESAllPLE:DATA::;";~: ;: 

Date: 

Method: 

Moniter RealWlgs 

(Range in ppm): 

TIme Depth 

-----'. V-

-----~AMPLECOL1£CnotUNRJRMAllON:'. 

Volatiles App. IX (VOC 1 + VOC 2) 

App. IX SVOC. SIM. EXP. NC 

~~ 

, ~.u • .-"" .. t'\.liIS-

. TAL MetaJs plus Sn. NitritalNitrate 

Perchlora., 

MSIMSO .-----. DuplIcate 10 No.: 

Pagelof:1 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

' .. :<:\';:' .. ,"; '.'Co .. 'r";;"·'·}';" ,:C'. ;,<;::,;;r.F::j','Y.':~··:':i;·g\t!: 

Color o..cripUon (Sand, Silt, Clay, Molstu .... ec.) 

~""~~ ~~"""<.~\ ~tvSl.C\ '\ ~~ 
~\..;r-~ 

.". ..... '~2':"" "~ ",:""," ... :C'" ~··"'·~':·-::;",!~j~N:"i! 

Color o-crtpUon ~Sand, sOt, Clay, Moisture, efIc.) 

-~ ----
Contain .. Requlrementa Collecpci other 

(5) encore ·v 

8 02 w/m glass 

""'"'I" 
u .. , 

8 02 w/m glass v 
<>" .. ..,J_"l.ca_ 

-
4 02 w/m glass 



, 
! . ; 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 126 job • N3960 

o Surface Soil 
..:s:::subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Date: ( ... rD5t /0\ Depth 

Tame: lU'l. 

!Date: 11me Depth Color 

Melhod: 

Page.a. of 3-
. Sample 10 No.: () \~~ ~~~ 
Sample Location: O'~\':) t)J.t. 
Sampled By: - _6 .... 'e'+r_\:.;;~~~ ~~ __ _ 
C.O.C. No.: ~~o.:l1 ()I,)a~ 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

f 

(Sand, SlIt, Clay, , etc., 

_."'_ .... (~ncI~SIIt, Clay, ••. . .m.) j 

~ ----

• 

~ .. 

IMonimr~8 ~ ____ +-____ ~~_~~ ________ ~ ________________________ ~I!~ 
i(Range in ppm): -----

~~~--~--~--------~~i' • 
. ~~--~--~----~ 

.... 
":': '.;~/,.':.;: ':.,.;,',.; 

A, 

I Api>. IX (VOC 1 + VOC 2) (5) encore ."'" 
App. IX SVOC; SIM. EXP. NC 8 oz w/m glass V 
~.., . .,.. D 

.,. 
"t'I''''''' " U4 .. "'. \j"'_ 
! AL ~tI1Is pliJ!l Sn, "-'i"..;{Nit. ..... 8 oz w/m glass v/ 
u ...... 110., ... D 

. 

40zw/rra.gla~ V APLCLab 

CIrcle I 

MSIMSD ... 

v 



• 

." 
\ 

'·1 
I 

.. I 

SOIL SAMPLE LOG SHEET 

f 

. Page3 .0f3. 

Project Site Name: Sample 10 No.: O\~~~\.l-~ 
;.-

NSWC Crane, IN 

Project No.: CTO 126 job # N3960 Sample location: o~~f1{ 

Sampled By: ~~I'~.C;. 

[] Surface Soil C.O.C.No.: M~4' IOO~ttca. 

~UbSUrface Soil 
I i:', 

[] ediment Type of Sample: i' 

D Other: VC1 low Concentration 
" 
~ . 
'). 

D QA Sample Type: D HighConcentration t . . ;'" 

:·",.;·,·;""··:1;'···.;:C·.,' .•... ,;.,"';.:.: ....• ,.,: ...... : ·", .. ·:.h:·:';';:i;':',<ik"':~'~~5i,:"" ...... :, .• ".;.1) ""H"'''''' '",.","';".','."'''";}'.;,, "'"''''i;''':·'':'· 

!C?a~:_ 6/", h! \ Depth ' Color 
(Sand, SIlt, Clay, u..& __ -.) I ::.~ 

1TIme: '\\.c ~" 
/ 

_I ~'<t.~~ ~~'<.W~ $-~ 
~ .:' .' 

I"""'UIUU. \) n \)-.-\,,\) ~ ~ 
~"; 

\ '-~-u..., 
. 

t~ Reading (ppm): 0,0 
;'/.:: . . ·'+<,1,.·:,,",;;;' "'",:l:'h'(:·::'·' ' ';:~~'.: ' }:::'::;';::';';:""'" ',' ": ':; ~i~,!,' .: .. 

.. ",,:. ;;1'· 
... f¥, 

Date: nme Depth Color - . (Sand, SIlt, Clay. -,-.) 

-----IMe1hod: 
~ 

...". ~ 
' . 

MoniIDr Readflgs 
..,.,-- ~,~ 

i(Range in ppm): ~ 
I~' 

~ 
i· 

~ 

~ --- I···· 

"j ,j ,.uno";" ,::,,,,:-':;'. '".: .. '''''':''''''':~;;::l';,.' ·''''''''''':'''K cd;:' ~'. 
~ oa. 

IV ..... UI .... App. IX (\'09 _ +-'tQ92) 1(\"J.Pr encore \') v/ 

lApp. IX SVOC, SIM, EXP, NC ll) 8 oz w/m glass l.. ../ 
-" 

I", IV ... -""""" . .. 
T~ MelIUs_pius Sn, _8~zw/~g~ \ v/ 

' ............. r ... " 
__ 'v .... _. '0 )4 oz wlm glass . ~ ..".rl~_ ' I1III1gta Lab 

~)4 ozw/m glass ~ .." ~Lab 

·i'i", •. : ... ' ·":"'.i,,":,:";:'::';'" ... , ... ::, ..... ... ';"ij;:,::,!;,·",::,·:",·';·,'t'; ill, ,1;./:,;,.,;, ',"':":':'" 

-' -

.. 

. 't:)",:::",:·;':",:>, ..... ",: •• · .. , .... ; ... • •.. , .. ;";"'ir·;:;'r.,b·(.,I:;;'.> ' • ·",:U~:' ~.,?,'.~ -,. 

(MWMSJ DupllClltlllD No.: . -



• I 

Project Site Name: 
Project No.: 

~urfaceSoil 
l]'-subsurface Soil 
o Sediment' 
o Other: 
o QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job It N3960 

MSIMSD Duplicate ,10 No.: 
.. ---

Sample 10 No.: 
Sample Location: ~n~~--
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

• 



• SOIL SAMPLE LOG SHEET 

Page~f.a.. 

Project Site Name: NSWC Crane, IN Sample 10 No.: 

~~ Project No.: CTO 126 job # N3960 Sample Location: 
Sampled By: ~ 

o Surface Soil 
1k§ubsurface Soil 

C.O.C. No.: Q'l. '\b"'t I O<)~cu" 
} 

0 Sediment Type of Sample: 

0 Other: [Xl Low Concentration 

0 QA Sample Type: D High Concentration 

IGRABSAMPLEDATA:::.:", .: '". ~ ... ', ··:<,_':,::L;}. :::,r;:';;L:',,:,; ',. .,'<, .. ,., .. ::<,,:,",/::::':?"',: ""'- .:,:",;,;/.;:, .,;. ';-h;';:':.':~·:'>m'"';"'~:.'~:i: 
,":':"":': 

Date: bl6<JfO\ Depth Color Description (Sand, SOt, Clay, Moa.ture, __ ) .. 

Time: \l~ b l ~w(\J +)~\..o(W~ ) s.S ~(h .. ~ 
Method: f.\~ ~'6 
Monitor Reading (ppm): U ~iJ ')~NO 

COMPOS1TE:SAllPLE;DATA:';):\i'i;; )': .. . "., : .. : .. :~ ;'."(::.: ... ' ...... -:?, ;.,:-.::;);,'::C: '·:'i;·:,"::":'::;·' : ;~,~;(;0:'d;:\" , 

Date: nme Depth Color Description (Sand, SOt, Clay, MoI8ture,--t ---Method: ---------Monitor Readings --~ • (Range in ppm): ----------~ 
SAMPLECOLl:EC11ON'INFORMAllON: .... .. ... :.,!;.,,:-•.• ",;,''':: '," ':,,:-.,:" :.':::""".,.,." .,;c:'.; ''', .. ;".".,:;,,",''-

AnaIy •• Contain« Requirements Co\l~ Other 

Volatiles App. IX (VOC 1 + VOC 2) (5) encore ./r 

lAw. IX SVOC, SIM. EXP. NC 8 oz w/m glass / 

I ace. NC - 'UL 

o. _~R8 "Iass --==:::. - .,., 
[TAL Metals plus Sn. NiIrit&'Nitrate 8 oz w/m glass vr 

I ... • .,~-

I ...... 
1I-

Perchlorate 4 oz w/m glass if APLCLab 

OBSERVAnOHSJNOTES:,,;·· . 
. ,. ,', ",>, .. ;. ;~: " . ·: .. )"·::i MAP:" ,;, .. ,'::'" 'i":":':" ':',"';"";:';';;:"!'';;:,'''''' ·":·'··'···:.-':i,,';,'., 
"!' 

• Clrcte"~')/'/";:::"(:\:"""'>'-i\';"" . 
>-', .',. ". . ,,: ... ' . ",:.-

'::'1,;":.: ; .. ~ ' .. f:!.,:: .. :~?:.\;;. Signature(.): 

MSIMSD Duplicate ID No.: 

~~~b~ -- ... 



SOIL SAMPLE LOG SHEET • Page-.i of "1-

Project Site Name: NSWC Crane. IN Sample 10 No.: 03 S S '"2. ~ 00 C1 ~ 
Project No.: CTC 126 job # N3960 Sample Location: 

"'~"'~ir 6.SUrface Soil 
Sampled By: 
C.O.C. No.: o Subsurface Soil 

o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

iGRAB ~"':DATA: 

IDate: ~ ::l~. 0 I Depth _Co~r ... (Sand, Slit, Clay, ., ... etc.) = ITime: ,~+O , S'l\.'-~ F- SANO I til c.\.pt 
,~ NU. H ANO It'l~~~ 0-.2. 5~t-l M.OI~ -r:- R.f'Jo13 !Monitor~ading (ppm): 0 -rtl... 

.. ,,".' "':".; 

IDa~' Time Depth Color "'_'I"Y~ Slit, CIIlY, Molst'· .. ·, etc.) 

IMelhod: ---r--. ----~=-=--... 
IMonitor Readings ~ -----.. 
I(Range in ppm): --~ ~ 

I~ 
I--"'" ............. 

) • 
.. 

a _ .. 
·R-.. .C~~ Olher 

-~. I App. IX (Vee 1 + vee 2) (5) encore V 

lApp. IX SVOC. SIM. EXP. NC 8 oz w/m glass V 
I <=vo "'I"' 0 -

"",u. r-esl. PCBs lin,. 
~-

TAL Metals plus Sn '':;~;;:d'~i:'Q' 8 oz wlm glass V 

" -
-..ora"" 4 0% wlm glass ~ Triangle Lab 

-",,,,"'."a.., 4 0% wlm glass V APLC Lab 

IMAP: 

.. -

·";Yu MSIMSD Duplicate 10 No.: -
I 



• SOIL SAMPLE LOG SHEET 

Page ?-.of L 
Project Site Name: NSWC Crane. IN Sample 10 No.: 03 SBJ.bobfO 
Project No.: CTO 126 job # N3960 Sample Location: 

K{7~m!} Sampled By: o Surface Soil C.O.C. No.: 
~ Subsurface Soil 
0 Sediment Type of Sample: 
0 Other: [Xl Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPlEDATA: 

Date: "·2..~·()1 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 
!Time: I~I, • c..l"1, 'VE-r 
Melhod: ttf\N.O I'f'l ~~ " (, -10 6-(>-"1 
MOnitor Reading (ppm): 0 
G,CMPOSJtEfSAUP..L~'IilA~;· 

,-' .... 
~,;.: ... : .. 7. ••• ;\ .. ~ •. : .. 

Date: Time Depth Color Description (Sand, SHt. Clay, Moisture, etc.) --- -
Method: --- ~ --- - .....-
Monitor Readings ----~ r----
(Range in ppm): ~ ~ 

• ~ -.............. 
............... 

!3~MP1£'C~q1~.:tNF.C'lIijMA;nON: 
.' . . ' 

.. .. 

Analysis Container Requirements Collected Other 

Volatiles App. IX (VOC 1 + VOC 2) (5) encore ~ 
App. IX SVOC. SIM, EXP. NC 8 02 w/m glass V-
eEP, ~~ 8' 0% W'III glass ..... 

Afipx 'X Herb Pest PCSS & 8f ";'11'1)lass -
TAL Metals plus Sn, Nitrite/Nitrate ' 8 02 w/m glass V 
t n '~e Iqlfrate e e! 111'111 ~Iass -

QiCilIi'IiiIIIa'liiWglns ~ 'III gtsss - ~"ellgll!l C!ItI 

Perchlorate 4 02 w/m glass ""... APLC Lab 

"l-. Y. VO ~ Rift Dw. f 
OBSERVATlONS'U«lrrES:,: . MAP; 

, 

.-

• Cbcte·iI·Applieable;-' .. 

·~j?EL MSiMSD Duplicate 10 No.: 

p-D o~J...40 I 0 ( ... 



SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 

Project No.: CTO 126 job'; N3960 

~ Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

o-~ 

I· 
i 

MSIMSO Duplicate 10 No.: 

.\ 

Sample 10 No.: O~.5S'l.7 000 
Sample Location: 
Sampled By: 
C.O.C. No.: &~~~Z3 
Type of Sample: 

[X] Low Concentration 
o High Concentration 

•• 



• 'SOIL SAMPLE LOG SHEET 

Pagelof3 

Project Site Name: NSWC Crane. IN Sample 10 No.: o3sBJ..7D'lOb 
Project No.: CTO 126 job # N3960 Sample Location: 03 S~-:l.""? 

Surface Soil 
Sampled By: U,-UM 

0 C.O.C. No.: O"l~'il~1 ()'). "\\l"!!. 1f Subsurface Soil 
Sediment Type of Sample: 

0 Other: [X] Low Concentration I 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPtEDATA: 

Date: ~ .• l-4\- - 0 I Depth Color Description (Sand. Slit, Clay, Moisture, etc.) 

Time: &.v€1, C .... ,,'f , S'4N\€:- S't~-; 
Melhod: H A:MD A~Cj~K .1.- b BftN ..,-fl. <;AND STJNf FttM~ • 
Monitor Reading (ppm): 0 
~R'E1SAUf!~~~;; ~,- ":';' ,.0.: •. / 

0Mi;. Time Depth Color DescrIption (Sand, Slit, Clay, Moisture, etc.) 

Melhod: -----~ -r---
Monitor Readings ----- ----

1 .' (Range in ppm): ~ ---.... 
.~ -

~I'.MPl£;C01±,Ec;T:lJil.tif.w,EORMA1l0N: " 
",-. " #"1 " 

Analysis Container Requirements Collected Other 

Volatiles App. IX (VOC 1 + VOC 2) ~ encore 4- 0/ 

App. IX SVOC, SIM, EXP, NC 8 0% w/m glass 
.." 

E!~~, ~'8 a gZ *'ta .glass -
.f\~~u.IX IICib. ~eS1. PCBs .an? w/m glass --ITAL Metals plus Sn, Nitrite/Nitrate 8 oz w/m glass 

....,-
NitalalbU'~ &e 8 !II! ,. ~ass -

Cin 'F s'fCiClllS ~o ,;,,,, glass - 'P.iaiuyla tab 

Perchlorate 4 0% w/m glass V' APLC Lab 

OBSERVAnONS'{~NOTES:,,· , MAP: 

,-

ctn:teif'App\icabl~',,: ' :;Z;;,U" MSIMSO Oupticate 10 No.: - --• 
I 



. '\ 

SOIL SAMPLE LOG SHEET • , D ....... ~ of 3. 
Project Site Name: NSWC Crane, IN Sample 10 No.: o3Sl):l.70b 07 
Project No.: CTO 126 job. N3960 Sample location: 

i~ffi3 Sampled By: 
[} Surface Soil ... C.O.C. No.: 
~ Subsurface Soil 

[} Sediment Type of Sample: 
o Other: [X] low Concentration 
[} QA Sample Type: [} High Concentration 

iG~ABS~ .• 
. ... 

jOate: t;.,. l..~ Ol Depth COlor !~nd~ ~!It, Clay. , etc.) .', 

Inme: bOO 

." -7 I 
£Ve-,~ ~~~Nte. Sll~ 

[Method f1 ~t\ 1'<0 Tl"I "r~ bltN ~. SAND . e- 'FItA' .. 
IMonitat' Reading J~ .t1 

":,':-' :.:; .. ··'·;·It'i::···· .. ":'> .. '. -.: .. ' .,;. '. ;~'ij:~\'::~li 

Oate'" TIme Defs~ Color - (~n~ SRt, Clay ••• . etc.) -----.... 
~ -----.•. 

-------
~ 

I Monitor Readings ~ 
t""" -----I 

\- ... , . 

h ~. .,' .-

.i(Range in ppm): ~ -----'-~ ~ , • ; 
~J " •• ,~ • ," 

I' . r-=-' . :e •• o .. .; 

.. . . 
I". ::. .: . ':':"";":":',' .. l. ." .. ·F'·,' \~:\:Z~~ .. : .. 

A .... Other 
; .. 

IYU.G"'- App. IX (VOC + VOC 2) (J(jencore 4- V_ 
, .... •. 'App.IX~VOC~IM.~. ~ 8 oz wlm glass ./ 

~~ """'~ -
'~ft, IV ... ,.,"' .... D -----.. 
~ AL Melals plus Sn. 8. ()z wlm glass V 

A n~ u/~ .... .- ---:; 
4 oz wfm glass ......... APLC Lab 

.. '.~ IMAP: .: 

.' -

.. '. 

..-~&! ~ MSIMSD Duplicate ID No.: ..--- -
r 



• 
{'j\~{j ;n:?~t~_~~~;' ::~;: ,: ,~, ;~'~~ 

~t~iJ ( 

:}(/ ~)~ :,' 
", 

SOIL SAMpLE LOG SHEET 

Project Site Name: 
Project No.: 

~urface Soil 
fo Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

GRAB SAMPLE DATA:i: , , 

Date: ~. ')..+·01 
TIme: ''')..0 
Method: .. t~ PiY'1 ~tl 
Monitor Reading (ppm): () 

~MPOSITESAUPLEDATA:':', 

NSWC Crane. IN ' 

CTa 126 job # N3960 

. ','" .. : .... ~ .. , .. "'~" 

Color 

o -~ 

Pagel of~ 

Sample 10 No.: o3SS,:l8 000'"'L 

Sample Location: 0 ~ S ~ 2.1j 
Sampled By: KS f;fS. I<rv... 
c.o.c. NO.:r"\~'\~tfW'()')..'~~ 

Type of Sample: 
[Xl Low Concentration 
D High Concentration 

Desertptlon (Sand, SIlt, Clay, Moisture,", 

c..ll\'f ~/~I~ ",,"OfcrT' 

QodL Ffl"'JS 

!~t'......;n~m;';';.;"-'T __ Dep=~th~_I_-..;;;C.;;;oIo;;;,r~_I-..;;;Descrt;.;;.;;;;=Ptl;.;o;,;,;n~(.;:;.Sa;;;;n,;;;d;:.., S;;;;IIt,;.;;:..;C;,;;;Ia~~~M~O~latu~re,==etI:..:::::)==-1 

Method: 

Monitor Readings 

(Range in ppm): 

-r----

---- -----
---- ----~ I----+----+-----+--------~-...:I 

SAMPLE,C0U;EC110tUNFORMATlON:" 

Analysis 

Volatiles App. IX (VOC 1 + vac 2) 

lAPP. IX SVOC. SIM. EXP. NC 

il'li'. PIS .. 

AppII.U( IlatU. pesc pees _~ 

IT AL Metals plus Sn. NitritaiNitrate 

I'illi&dlihale 

DialehwiFuMnS 

Perchlorate 

OBSERVAl1ONS tNOTE8:." 

MSIMSD Duplicate ID No~ 

r 

Container Requlrementa Collected Other 

(5) encore 

8 oz w/m glass 

Ii Q~ elftologlass 

<&iJt Wnft glass 

8 oz w/m glass 

-.a OJ pF ',.,-giass 

4 01 .'ii' gklss 

4 oz w/m glass 

'.::.'.:., 

niaJ ugIIJ1!Bb 

v" APLCLab 

'" MAP:> 

....... ;r;;~-



• , , 

SOIL SAMPLE LOG SHEET 

PageJ...ofL 

Project Site Name: NSWC Crane. IN Sample 10 No.: 01 ~IS 2501..ot 
Project No.: CTO 126 job # N3960 Sample Location: 03~.rr; 

Sampled By: 
o Surface Soil C.O.C. No.: ~~5[%l 
'8: Subsurface Soil 
0 Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: o High Conceritration 

GRABSAMPI£DATA:, .. 

Date: I-.'.L~. 0 f Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

Time: Ib~ we-r; c,Vty wrnf- Slt1 
Method: ItAr-uJ Pi/'1'\:: j( ~--t- Bt?~ ((oul f(l..f¥1~ ~ ~RAL<;,-
Monitor Reading (ppm): 0 
COMPOSITE"SAMPLE'DATA:: " . ''' ... ?-;,:,,7? 

Dat~ TIme Depth Color ,Description (Sand, Slit, Clay, Moisture, etc.) 

M~thod: -- --- -.....-
Moni1Dr Readings ---- I--"" -------.' (Range in ppm): -I..---" ----V- --.. -
SAMP1:£COLLECllON:INFORMA1l0N: ",.-;, ",' ';;:':',/';::,;;:i 

Analysis Container Requirements Collected Other 

Volatiles App, IX (Vee 1 + VOC 2) (5) encore V"" 

App. IX svee. SIM. EXP, NC 8 oz w/m glass 

-"""" Qe ~It; I e Of ,,"111 §lass -
=.u, ~"'., -"'c" 8 OZ ,tIlA' ~ass . -

IrAL Metals plus Sn. NitriteiNitrate 8 oz w/m glass V 
Ni'Ii'dlill'lllB -i 8e ,,/I i i glass -..... .n-. 

-4-e( "',i' gtass lnangietlb ns -
Perchlorate 4 oz w/m glass -~ APLC Lab 

, 

OBSERVATIONS/NOTES: MAP:, ,1.. ~ (/OL RI~ 1Jl[P .. . ' 

-
, 

.' Cln:te HApplicable:,:,:, Signature(s): 

MSIMSD Duplicate 10 No.: -tl;;i Z£.. ~t) of,2401 OJ.... 



( I tJ SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane, IN 
~~~~~~----------Project No.: ....;C..;.TO~126~jO~b _, N...;3960~ _____ _ 

I Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Sample 10 No.: o3S5Z.90ooZ. 

~:~~:~L~~~tion: K; i!¥g! i6 
C.O.C. No.: OZ.1~9 ~UCJtCS 

oz.3~e r..u.., ... ..,/c. 
Type of Sample: 
[X] Low Concentration 
o High Concentration 

• 

~-+----+----+---"'--;~---t. 

&""Z- 0 

& H 0 

MSIMSo DUplicate 10 No.: 



• 

• 

•• 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 

Project No.: CTC 126 job It N3960 

m Surface Soil 
n Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Date: f:,. t1 . (J I 
Ime: , 0 ')...0 
MeIhod:fIh.lO A~1 Eft 
Monitor Reading (ppm): o. 0 

~~POSITE'SAIIPLEDATA::i::.(} .. 

t-c.. • 
~, 
0- I.lot; 

';":J: 

Page I ofL 
Sample'lo No.: 03 S530 ooo'Z.. 

Sample location: -::~::!!'I~3~:!rB":"'1?8;.....--
Sampled By: II<.£ ~ ~ 
C.O.C. No.: OZ349 ./.AUGIIC' 

02.'1(1.8 .r.e~4"JJC. 
Type of Sample: 
(Xl low Concentration 
n . High Concentration 

...... 
;;:':<~'~:".".:. v" 

COlor Dacnptlon (Sand, SlIt, Clay, Mo ....... *-, 

r-------t __ -n-m-.--1r---Dep~th--r---C-O-Ior--t--D-...eI--.--tl-on->-(8a-nd-,s_~ ___ c-:laY=I'::M=oIatIn,=:::Ioi-'.cc;_~ ... , -1 

Melhod: --t---

Monitor Readings 

(Range in ppm): 

SAMPLE'cotLECnON.INFORMAnON:<, 

Analyal. 

App. IX SVOC. SIM. EXP. NC 

.z-v,.., '''' 

Appx.IX Herb. Pest. PCBs 

TAL Metals plus Sn. NiIrit&'Nitrate 

OBSERVATIONS'I.NOTES:Si.\ . '. 

----

'tN)1l \ nNt It €hL). "" Q PM) 

&""Z. 0 
&H 0 

A.~SI\l. @ 1.,<:;' I 

2. Sfl,4 A,,~~{j -rO;:: \. b c;
(EfF 5~T -ro-t<..E) . 

MSlMSD· DuptlcatlllD No.: 
p 

...... :'.; 
COntain. Requirement. . 

,w, 

8 oz w/m glass 

8 oz w/m glass 

8 oz w/m glass 

4 oz wlm glass 

A. 

I 

Collected 

v 
-
-

oaw 

Tliangle Lab 

APLCLab 

' .. :.:.' 



( 114 SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 
~~------------------Project No.: _C_TO~126....:...job_#_N_3960 ___________ _ 

II Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Reacmgs 

in ppm): 

~() ~ \T1't'h N, 
&2 0 

& J..J 0 

Sample 10 No.: 03.sS31000~ 
Sample Location: _~O~3"",-=S~B;;.:3~U~_ 
Sampled By: 1'2:$ - tl~ 
C.O.C. No.: 02.349 ~uuc-s 

Type of Sample: 
oZ.3~ r"u1lfN1u 

[X] Low Concentration 
o High Concentration 

• 



• 

• 

. ~ 

projecf Site Name: 
Project No.: 

It Surface Soil 

0 Subsurface Soil 

0 Sediment 

D Other: 

0 QA Sample Type: 

";F', ,< "~ t-k;" , ;~'tl .. 
, i~~~~~! . 

SOil SAMP'l.E lOG SHEET 

NSWC Crane, IN 

CTC 126 job I; N3960 

Page I of I 

Sample 10 No.: g3~5JZOOOZ. 
Sample Location: ~3:i~2.. 
Sampled By: g --r~ 
C.O.C. No.: O?~:fS' ~u~s .' 

o2,3'fl8 
Type of Sample: 

~~IfN.!I.' 

[X] Low Concentration 

0 High Concentration 
<-

~RAB SAMPLEDATA:,,: :.,.~:.'.:.1:\.: 
: ,':". . ';':" .. j ,~ , .::::~::;::;':':;'\' ':"'. ":\:i;,i:tlt;J:\ .:,' :'., ;., ':;- ~ " ".:: .... .. 

Date: _~ ·jl·o 1 Depth Color Description (Sand, SlIt. Clay, MoI8ture, etc.) 

tnme: , c:;-·o <;; L MOt~, ne. ~<lD1) SlLT S~t\\ 

Method: HANDP#.'i ~ 0 -1.. GR.r-t F. S-I\,.{O, ~ S t'll>'Tdr<€ 

Monitor Reading (ppm): ou F~~S 

COMPOSlTESAMPLEDATA:::f{.:':::i,. 
:',';;-;:, /"":'>""::""':':"::,.;f .. :'i'''' 

"':';:: ... ,\.''';.,.' .. "" ... :" 

~ 
TIme Depth Color Description (Sand, SOt, Clay, Mol8ture, etc.) --

Method: ---- -----~ 
Moniter Aeal&lgs ~ 

-....... r-... 
(Range in ppm): ~ 

. ............... -..--- ----
I~ 

~ 

SAMPLE'C0LLECT10tUNFORMAllON: . ··:i':'/" :~: 'c.;.':,',,':};',: .. ' ·':,;;oil'.:· . ::·,,,.:'::;':·:i.·, ;.c .• : ,,::;.', ,:.:.:.~."";:,.+:/:~,,.,: .. 

Analysis Contain. Requlrementa Collected Other 

Volatiles App. I~ ('tee 1 + VCC 2) (6) 6i,~e 
----. 

App.IXSVOC, SIM, EXP, NC 8 oz w/m glass V 

lixe tote- 8az I ~"I Ptss· -
Appx.lX Herb, Pest, PCBs 8 oz w/m glass ........ 

TAL Metals plus Sn, NitriteiNitrate 8 oz w/m glass V 

Nitfttelll.'DIIte & Be flU'", ~I"ass -
Dioxirur'Furans 4 oz wlm glass ......... Triangle Lab 

Flel eI delltlB- . '-- " .... ~S9 
, APLCLab 

OBSERVATlONSlNOTES::";·:: ... ; .. -.. ,:;:::,: . .. 
.. ,"!", MAP.:' .} .. , ..... , .... ,' :, .. ;::,.;.:':.: ...... <·:·ce.':'.;: :.: .. , ..... ;;:\. , ... i.: ...... ':C: :";Y:;', ;."~,;;;.';.'; 

Mcn.! fT'ZJvZ,. R~ADINJ CP/M) 
6'1 - 0 
e,H - () 

.,' 

S~~ R'J C\- - , 
ClrckllI'Appflcable:;;.i\.': :> .. :"c;\",;,,:'\\;: .. .. . -.,::.,' 

...•..... .. :'<;.";"!.~ 

;U~ . ... 

MSIMSD DUplicate 10 No.: 

, 

~ 

, 



SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 126 job It N3960 

I Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

MSIMSD DUpucate ID No.: 

Sample 10 No.: 03SS'33000Z. 
Sample Location: 012:5 B3B Sampled By: _ C; - _eo. 
C.O.C. No.: OZ34!J ~CKS . 

OZ,3rN1 ~/.cw6U. 
Type of Sample: 
[Xl Low Concentration 
o High Concentration 

. ":.0,."' 

(to" () gED o' N E () 9<= 
"F l €cf ' 1"1<PtI '- "2. ~ 

I' 

(,.. r't 1\ v'E L (\\ A 'f. :l. , 

AN '1\,{~j\t'1.. 

• 



• 

• 

• 

.~ '. \ '. .... ~ ". 

1:~' .' , . 

SOIL SAMPLe LOG SHEET 

Project Site Name: NSWC Crane. IN 

Project No.: CTC 126 job It N3960 

-!-Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

iGRAB,SAMPlEDATA:;, 

Time: \y~Cj 

Method: ~?\ 

Monitor Reading (ppm): (/,)",D 

COMPOSItE'SAllPLE'DATA::'i,'\,i,:" 

Date: 

Method: 

MonitDr Readings 

(Range in ppm): 

~ 

nme 

SAMP.LECOUEC11ON'INFORMATlON!:" 

V(7bttila5 AiJp. IX (vue 1 + voe 2) 

App. IX SVOC. SIM. EXP. NC 

B(P. '46 

. TAL Metals plus Sn. Nitrit&'Nitrate 

Nili ilB' mrIte 

~rans 

P 

OBSERVATIONS I NOTES:: , 

MSIMSO [J'uptlcata 10 No.: 

.-

Depth 

,,:.;. '.' 

Depth 

----
';:.: .', 

Color 

PageLoc3. 

Sample 10 No.: l?) ~Sbl?t?tlA 

Sample Location: ~Q;...,,\~~~~~ __ _ 
Sampled By: ~.60 ~, 
C.O.C. No.: __ _ 

Type of Sample: 
[Xl Low Concentration 
o High Concentration 

Oacriptlon (Sand, Slit, Clay, Moisture, etc.) 

Color Descrtptlon (Sand, Slit, Clay, Moisture; etc.) 

---------
Contain. Requirements 

-tel 18 .. 111113 

8 oz wlm glass 

801 Wliil glass 

Rse b , ... ~IM8 

8 oz wlm glass 

~gIass 
4 ___ glass 

"'U2Mhi~ 

Collected Other 



Project Site Name: 
Project No;: 

[] Surface Soil 
~UbSUrface Soil 
[] Sediment 
[] Other: 
[] OA Sample Type: 

IMonitor Reading (ppm): \9.:u 

SOIL SAMPLE LOG SHEET 

. NSWC Crane. IN 

CTO 126 job • N3960 

Depth 

Page.'l of 31 
Sample 10 No.: n~~~~'-\D ~ 
Sample Location: J)~S ~ 1"\ 
Sampled By: .......,.~f-i~,~~/~.~~~~~--
C.O.C. No.: '" ~ '\ 1"'1 

Type of Sample: 
[X] . Low Concentration 
[] High Concentration 

. COlor '(Band, sot. Clay, •• , etD., 

~ .~""1t,~w.~ ~~MJ(S.C) ~ 

.... i",·,j.:,:>:('\" ,',., . >.;;;',.<; .. :;:~ '.: ":)';-;~;:',':'·:~::'0;'~'\.,:,,:;':':r" "~i. 

IDaI8: Time Depth Color (Sand, SOt, Clay, ,'" 

IMoniIDr Reacmgs 

i(Range in ppm): 

- ..... 

... _n. ';," .' :'. "':'" ,.,,"::::::.:,,; "":";"': .".:;:;~:,ss::,;:,%:;;,:';'.s~:", ;";':':":';":;::"':::':-'::::;::'::~':::,,~;::,;:i.:;!i'~:".;::;,:;;:";"\1;,:,,,,,,'111 
A, 

",,..,., 1 + -'LOC 2) 

App. IX SVOC, SIM:EXP. NC 

ITAL Metals plus Sn. n.u".,.n,ua ... 

r--,"UUla ... 

ICirde 
MSIMSD DuPucatlllD No.: 

= c 

.. Other 
. (<:1. 

8 oz w/m glass 
D.' 

. 8 oz w/m Qlass 

8 oz w/m glass 
ft _ 

4 OZ _ •• , !l""'" 

.. ~. ...""-, 

~~. 

• 



• 

• 

.' 

Project Site Name: 
Project No.: 

JJ ~urface Soil 
~ubsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Data: ~ r.td-l'U l 

Method: \)\1\ 
Monitor Reading (ppm): 0.. c.J 

Data: 

Method: 

Moniter Readings 

(Range in ppm): 

----

nme 

", .. : 'i,' ";' '.J.;:t>:';~::' : ~':{:.: ;. , 
'" 't .. 

..... ~ . .:.. ~ . 

; 'L." 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job. N3960 

Color 

Page3,.ofl 

Type of Sample: 
[Xl Low Concentration 
D High Concentration 

DtlscrtpUOn (Sand, Silt, Clay, Molature, eb:.) 

Depth Color Description (Sand, Silt, Clay, Molstu .... eII:.) 

SAMPLECOlXECllOtUNf.C)RMA11ON:::),'.\'·'::,.\ ,,'}!.iX~:;:'·:' .', 

'Mpp. 1.1\. \ Y\J\J + vu~ " 

App.IXSVOC, SIM, EXP, NC 

~IIIIIIX 1oIe* Pert f?C8lI.. 
TAL Metals plus Sn. NitritaiNitrate 

~"Iibd" ' 

DiP; ;;:s'FUAi1\8 

Pead li&iiS . 

MSIMSD DupUcata ID No.: 

Contain.- Requlnlmenta Collected Ot. 

'Ii) e"CQ19 

8 oz wlm glass ~ 
.a QJ w/m glass 

e-se '~1I1a88 

8 oz w/m glass ',/ 
~·ntW~1ass 

+a7 wi'P"'ltaas ~ngM'eb 

4 Of "Ii i i g1B&s ~ 



SOIL SAMPLE LOG SHEET o 3 ~S 3<:) O(}()~ 

Page I of I 
Project Site Name: NSWC Crane. IN Sample 10 No.: 03S<;3SOod:L 
Project No.: CTC 126 job # N3960 Sample Location: 03.~f>3~ -

Sampled By: KS- 1<1'1\ 
;(SUrface Soil C.O.C.No.: .;) 'l.1.~ \ 

.. 

0 Subsurface Soil 
0 Sediment Type of Sample: 
0 Other: (X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

G.RABSAMPLEDATA: . 

Date: 6·~.c.J( Depth Color Desmption (Sand. Slit, Clay, Moisture, etc., 
Time: 100 () ""OI~T T1( ~UO~ 
Me1hod: HAND AlJ~f;ll 0-1- St'<f'{. S/l," rt SAND. ,-7l c..l~,/ 
Monitor Reading (ppm): U ANO ~~i)snn .. ~ ~f\qS. 
9OUPOSn£.~~TA:;' . 

.... 
::i'~:">; 

'" 
.~;.~.j:-f.~':~'~'~ .. 

~ Time Depth Color Description (Sand, SOt, Clay M ,-.c:r-
~ ~ 

Me1hod: ------ -----........... :><--
Monitor Readings ~ ----(Range in ppm): ~ 

~ -----
~ 

i-"""" ~ .----
~".,_Mpt£,'C~;IHFORMA1lON:· ..... ,,' ..... :,- ... ~ .. ~:.r; 

Analysis Container Requirements Collected Other 

Volaliles ~p. IX (Vee 1 + vee 2) (5, encont ---App. IX SVOC. SIM. EXP. NC 8 02 w/m glass V 
SIF!. ~19 ~glass -
AJ!~x.l)( 11!mJ. pest, PCBs &0£ "ri'l glass -
iT AL Melals plus Sn. Nitrite/Nitrate 8 02 wlm glass V 
r~bllSl'4lbate ~glass -

Oia1iWi/E\lWIS w! .. ;"' glass - 11icDIg3D t3b 

PaMIh::JIBIB 4.eor II'lmrglass - A ........... 

OBSEBVAT1ON&tNOT:ES:7 MAP: 

Cllde·H'AppJlcable.".· .. S~~1d~ MSIMSD Duplicate ID No.: r-
/ 

• 

.. , 

.. 

• 

• 



-, , .. '~ '''', . 
, ; 

"', ( 

• SOIL SAMPLE LOG SHEET 

Page. \~t1 

Project Site Name: NSWC Crane. IN Sample 10 No.: O':>~ :3b(b)~ 

Project No.: CTO 126 job • N3960 Sample location: "~~~~ Sampled By: ~~:~~ 
~urface Soil C.O.C.No.: 0)..'"1'0 

o ubsurface Soil 

0 Sediment Type of Sample: 

0 Other: [X] low Concentration 

0 QA Sample Type: 0 High Concentration 

, , l!::"" ;";';';;(1)':""',,,,, .. , .. :,': "·';""":'i",,,,,;:!,,,;,::,,:,.:,.,;,~,,:,,;:;:;,.,,,,,"':hF'n:·.;; ; ",""'," ':""'''''''''''~i , ... ' ...... ;/,'i\,,'i~4.i:ij 

Oate: 1of"~fO\ ~"- Color ... Uland, SUI, ca.y, ,etc.) 

iT"1I1'I8: \ltO' O-y \..v~\.. S~~~\~U) '1'5S~ 
lMeItlocl: ~\l:1. 
iMonitDr Reading (ppm): ~...o ~Q.o\Ot0 

,.'.,:.,,:.,., ,';:".},;,(.'':" :'~!;:;:)} "'ii~c;"':,:'l':":iY':i,';;"'!"'''':'"':' 

iOate: 11m. ~.,tta Color (sand, SlIt, Clay, ,--.) 

Method: "" --------
iMonilDr Reacmgs ~ ~ 

• i(Range in ppm): k--::: 
k---':::: 

.... \"::': .. '.,.::, .. ),:,:::,.u.':·;·,··,·;,;,'>: ;:'::::t'~'·"",·;",· " • 'i:;' ~ 

Other 

,+VOC2) .tr\ 

" lAPP. IX SVOC, SIM. EXP,NC 
,. f .,~ V 

_"PO ..... \. ..... ....c.. 

Ill.. IV ....... _~JI "V ... , "",I gillS> 

!TAL Metals plus ~n. ' .. u ...... '_uu_ 8 01 w/m glass V-
~u, 

..... ou.-
I .. h 

_4.E!_w/I'l".QIass 1\n.Loi"l.aD 

-
;',i;SL-', . Y.'.: , ': . .. :;;f',;,C':,:,;,:::,:" :{,"""';:":;',"":;"":" "''',), ,'" 

':iG' ' :.,',':.""" ::,":':':.":'::,',i .. ::"',:'" ., ••.. ,;,., .... ,,-, -':'::. .,.;;.';-.. , ,':t'::' " ., .... 

~~.Q~ MSIMSD OUpocat8ID No.: 
,-



SOIL SAMPLE LOG SHEET 

Sample 10 No.: c:-aS&)Qt;til.l)W 
Sample location: ~S(; 3(0 
Sampled By: - ..... ~~~~~/'oi"-. \~t ... =5Ir-S--

Project Site Name: ~NS~WC~C.;.;;ra;.;.;ne~.I;.;.;N~ _____ _ 
Project No.: ..;;CT;.;.O~126=job~ • .;...N3960;..;;;.;.;;..;..... _____ _ 

~
urfaCeSOil 
ubsurface Soil 

, C.O.C. No.: . ("'I''l.. ~, L, 

o ediment 
o Other: 
o QA Sample Type: 

IG~ .'" .c,,' ..... ,:",,:.,,/: ,", 

lOam: 

iMonitDr Readilgs 

I(Range in ppm): 

_'!1me_ ~~ Color 

~-

Type of Sample: 
[Xl Low Concentration 
o High Concentration 

... (Sand, Silt, Clay, . .a, 

-----~~--~~------~------+-------------------~ 

' .......... .,.. \'iVVl + VOC 2) 

App. IX SVOC. SIM. EXP. tc 

r-\JDII 

TAL Metals plus Sn. 

\", "'"""""'" 
8 oz wfm glass 

.. ,.... . .. 
4 artWM glass 

MSIMSD 
DuPJcata,_IDN-O.:-___ -t M~M~. 

• 



.1', • 

• , , 

SOIL SAMPLE LOG SHEET 

. Page'?L of 3. 

Project Site Name: NSWC Crane. IN Sample 10 No.: O~~:L~ 
Project No.: CTO 126 job • N3960 Sample Location: Q~<;~b 

Sampled By: :!£itc [] Surface Soil C.O.C.No.: 

~UbSUrface Soil 
[] ediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

ORABSAMPLEDATA::;,.~, .: ...... ;.::;.,.:.::.:"::. .' . ":;,,., ,: i,:";.\.,: ::"":'/:,'".:".,:/ ','/.),," ,:,;.:.~ ;;\:'.!'"'~ ':;".\::.': :':'.', .j :,:,',V: .::':::;'::::;:::"i,"'i:,:;;'~( ;:})~J: ". 

Date: \...~~ Depth Color Descrtp1Ion (Sand. SIlt, Clay. MoIlItUre, --t 

Inme: \~~"\ ",- Wr<:'~~ \-~~.~ 
Method: t\\l\. (O-tO'- b~ ("\J\~~ ~~'"\ 

Monitor Reading (ppm): 0.[1 
~MPOS~SAllPLE'OATA:::'~!':':::V:'\:'.'" 

. :: ',G·: ,.~;:., ... .. .... ... 
:.,;. "'c ::i';i':~:~::':'i'-'11'::; d'", 

c""""""",,:;· .-

Date: TIme Depth Color o.crtplon (Sand, SIlt, Clay, Mol ........ etc.) 

Method: .. 

MoMDrReadings -----• (Range in ppm): ~ 
~ -------

SAMPLECOlCECTlO.UNFOFlMAT1ON:'" . . ..... :::,.::, .. ."".",'" .,'. ',""'; 

AnaIy •• Contain. Requirements Collected Other 

\/c!lIroih!ls IIIPI'. IX Illoe •• ",ee!) ~elmllJ -
App. IX SVOC. SIM. EXP. I'C 8 0% w/m glass V" 

.. 

S:F',R:' ~f "~'lrgftlS8 

, """. t'est. PCBs II Ii! ""''!Jlass 

IT AL Metals plus Sn. Nitrit&'Nilrate 8 0% w/m glass V 
Mbi..,litrate 8.1 "cln !lasa 

I:liemJ l!I'furans ~glass ~Uab 

Pelefdnn!M 40% WTm glass 
.4PIC LAb 

QBSEFlVAllOHSINOTES::;:;" . :' 
··:{'i;.!:,:.,-:,::':-:j1.:~/::·~ \.:., .:: '~:,:: MAP:::;; .. .: .;:, .. ,.:;:, .~,::,':",\ ,""':'. '5"'" <"<":::.,, ... ' :."".. . ,x;""',: ::"'··";·9::','j:~\l; .. ~~,,';;!. 

.' 

• Ctn:te'H:AppfIcable::W.",';:·.: .. :·'-'i:'.i:"':\:·'·".· :.' :; : .~ .. ~ .... ....... ;.': ..... '.:';:',.,:.: . .~ .~ ;; ; Slgnature(.): 

MSIMSD oUpucaIBID No.: 

~~~ -. -..... 



I. 

Project Site Name: 
Project No.: 

'it Surface Soil 
'O'subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job # N3960 

, 
0- 2. 

Dupticate 10 No.: 

€S F 

Sample 10 No.: 035S3700dL 
Sample Location: K:~?_Sl5rr 
Sampled By: _~ J?M 
C.O.C. No.: Q).)'~\ 

Type of Sample: 
(X] Low Concentration 
o High Concentration 

7 

• 



• SOIL SAMPLE LOG SHEET 

page~ofL 
". 

Project Site Name: NSWC Crane. IN Sample 10 No.: 03 ~~ ~. {.Qo 2-
Project No.: CTC 126 job. N3960 Sample Location: .& s 31& 

Sampled By: -

1f{urface Soil C.O.C. No.: O).1l,\ 

o ubsurface Soil 

0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 
-. 

G.RAB SAMPt£DATk. : 

~ '2~ -0/ 
-:.-

Date: Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

I'nme: OCf~ 

- J.. ' 
MOl ~-r,~ tl..Clcn:>, ...-Jl Itc;tf-! 

~ 
Me1hod: H 1\ tV) N.FJ~/l 0 &tl.tJ 51 ~r~ c\.I\"'~ -r--P.. ~N~~ 
Monitor Reading (ppm): 0 F "'1~. 
¢OMPOSITE:SAIIP.~A.TA:~: 

.' '.' . .-

-~':.::.;" . . . "f~~l 
.... . ' . . ' . 

Date: Time Depth Color ~escription (Sand, Slit, Clav. ) 

--... r--. ---Method: ---r--.. -----...--~ ----"-
Monitor Readings ~ ------

• (Range in ppm): -" 
~ ----..... 

~ 
V ~ , 

........ 

~~Pl£:CClU.Ec;lJQN1NEOR.MATlON: 
.. ..' . . ·c .. :\c}; .. ..... ::: ... 

Analysis Container Requirements Collected 011_ 

Vdftltiles App. IX (VOC 1 + VOC 2) ~S, ancme ./ 

App. IX SVOC. SIM. EXP. NC 8 oz wlm glass -~ 
exe,to~ hE R'IIPglass 

~.I~ IlI'!rl5. "est. PCBs -& 0% IV7II rglass 

TAL Metals plus Sn. Nitrite/Nitrate 8 oz wlm glass V 

Mil ill!l'~ltnwe ~glass 

DimaII§FtmIns 4-ee nn II glass Il"/IangIri.ab 

Ped "OUID! ~ass 
~I r; eetI 

O.BSERVAnONS:I:NOTES:~~ 
... MAP: 

~ 

• ClldItH'APpUcable:~.· . . .. 

SI~Z~5L· MSIMSO Duplicate 10 No.: 

- , 



SOIL SAMPLE LOG SHEET • Page. l of 3-
Project Site Name: NSWC Crane. IN Sample 10 No.: (,,\ ~ ~ ~"\'l ou>d. 
Project No.: CTO 126 job # N3960 Sample location: O':\b ~i\q 

Sampled By: ~t\ :, , 
tsurface Soil C.O.C. No.: 1.n.'\\L-. 

Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] low Concentration 
o QA Sample Type: o High Concentration 

IGR4~ .~-~""'~' J 

[Date: '""~ i r n I Depth C~ (Sand. SIlt. Clay, etc.) 

Time: ''\ .. ~ 
o-}/ 

~~~"I\)\,(' 
c..Vx.I~\ ~\IO.. Method: ~"""\ ~\(,~~ 

IMonitor~ding (ppm): C),.D 
',. '. ':;·3;,"':',·. ". .,' ... .:.', ... , ,:;~1{;;;~1 

Date: Time Depth Color (Sand. Slit, Clay. Moisture, etc.) 

Method: 

IMonitor Readings ~ 

(Range in ppm): ~ ---------~ - • 
1-'" .... :, :;,; .. ,',.:: .... .. :.. : .. ':' i±:J± 

~ ............ "" a ...... ~-.... -= Other 

Iyu,au, .... 'V'" '''- """'" . ..., .... ,/ , .. , .. 
lApp. IX SVOC. SIM. EXP. NC 8 ~z YI~glass_ V 

J=)(P NC: 

",.. ... 8oz~m qlass ~"A.,,, 

TAL Metals plus Sn .. ~u,,~ '''UG,g 8 oz w/m glass V 
An .. --"" , 

U'G'~ 4n7w/m nr. ...... 1.~.l,I'''--

'" ... '" ........ 

'",\ MAP: ,. 

0 

.-

"'P' .~. ''''\'"'-
MSIMSo OupUcate 10 No.: / 

- ./" 



• SOIL SAMPLE LOG SHEET 

Page~ot.1 
J 

Project Site Name: NSWC Crane. IN .Sample 10 No.: o~~ Project No.: CTC 126 job # N3960 Sample location: 
Sampled By: 

0 Surface Soil C.O.C. No.: Q)""\'1Jo 
~UbSUrface Soil 

ediment Type of Sample: 
0 Other: [Xl low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAaSAMPLE:DATA::' .. . . . . . . ' . -~ . ' ' .. .... :,":' . 

Date: for'l..'). r tH Oef2th Color Description (Sand, Slit. Clay, MOIsture, etc.) 

Time: I\~ " t.(\:,\WW Uh. ~""\'ttUt~ s~.s:;.~ Method: \)0\ ~~/ ~~ Monitor Reading (ppm): t)-tJ " 

COMPOSITE:SAMPLE,DATk'i~:: ,<: ,", .. ....... ... c ... ·:·::.,.:·:.: .. ::: .• :'.> .. .',:,:." :<"~'.~<' .: .\ }~~i~~~:>i:!.~~ . '. ..... .' . 

Date: TIme Depth Color Description (Sand, Slit. Clay. Moisture, etc.) 

Method: ~ 

~ 

Monitor Read~s ---- r-

• -------~ (Range in ppm): 

---~ .. 

~ 

~AMP1£COl:l:ECTlOtUNFORMAll()H:,;,· . "- :::;~;.;. <:'.- .: ;:':::,:::>.:::'::::'" '''',:', .. . '~:'-:;~:~h~~~' 
Analysis Container Requirements Collected Other 

~es App. IX \ VIJo,J 
",... ... ." 1<:' 

App.IX SVOC. SIM. EXP, NC '8 oz w/m glass _\L -" ... " 
-co." '"'<>" 

TAL Metals plus Sn. Nitrite/Nitrate 8 oz w/m glass V 
8 oz w/m glass 

Di ..... rlOO',-u ... .,.. "' ... ~ ru;;;,~ 

"erCrllora lB .. oz w/m glass ~PLC~· 

OBSERVAllOHSlNOlES:<' . MAP:' .' .. ,,.b::' .... i'·· . 
... :'.t:>~: •. . ; . 

. . 

. -

•• Clrcle:H'·Applicable::-. ' 

~~~ MSIMSD Duplicate 10 No.: V .. 

r----- ------



.. ~ SOIL SAMPLE LOG SHEET • . Page.~ of 1-
Project Site Name: NSWC Crane. IN Sample 10 No.: C3~llOb\.V 
Project No.: CTO 126 job # N3960 Sample Location: ~~~~}~ Sampled By: \)~JI<~: o Surface Soil C.O.C. No.: tl"'A'}:lla 
~UbSUrfaCe Soil o ediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

1,.,,011 lC! AUDLE DATA:.· 

loatS: 'OI04{Ul Depth Color "~""M_" (~Sllt. Clay. Moisture. etc., 

TItTle: \'b6'i" - / ~~ . t;-~~s.<) ~ IMethod: ()O', ~-\.D 4-
IMonitor Reading (ppm): {). V ~\LlN\.) 

. :; 'lIuoI·'-=,n.6.TA: .' ........ :,~:' 
IDate: . TIme Depth Color ~ SIIt.~!YL"'u,,,,,u,,,, etc.) 

I Method: ~ -----IMonitor Readings .--~ 
i(Range in ppm): ~ 

----- '. ~ 
10::.& II :;~) 

A ,. .u Other ,--"-"'-
Vnl"t;I .... Ann l'l fVnr. 1 . vnr. ?\ (r;:\ 

lAPp. IX SVOC. SIM. EXP. NC 8 oz w/m glass V 
liEXP. NC 

-""' .. " ..-
!T AL Metals plus Sn, 'a 8 oz w/m glass V 

"glass 
I ... '~ ....... " • UL w/m glass -.gJU .... u 

.!. .n~ 
I~""U' 

"'D", ,'Nn1E~' IMAP: . :".;, 

-

. (sl: 

MSIMSO Duplicate 10 No.: QA),~~~~ 
" 



• 

• 

• 

SOIL SAMPLE LOG SHEET 

Page \ of~ 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 126 job • N3960 

~Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Method: ~~ 0-J.. 
Monitor Reading (ppm): O-:u 
C:O_UPOSITE;8AIIPLEDATA:;::'~;"")"ir., .... ···,i.·:·':·· ..... 

Date: 

Method: 

Monitor Readilgs 

(Range in ppm): 

TIm. 

-~ 

Type of Sample: 
[Xl low Concentration 
o High Concentration 

Color o.crtp1Ion (Sand, SOt, Clay, MoIsture, eID., 

W\-n='\t ~ ~"1-l..'"\."( t.u~ '\ V <)....t.()~ S.~ ~~b~ 

~ 
' ... : .,: 

Color De8crtptlon (Sand, SUl, Clay, MoIsIure, eID.) 

-----~~---+------~------~--------------~ 
SAMPLECOU~OM'INFORMATION:'" """, 

Contain.- Requlrementa Collected 

IX (VOC 1 + VOC 2) Ie;, .. " ........ 

App. IX SVOC, SIM, EXP, NC 8 oz w/m glass . 

AppX.IX ":1111, "85(, t"\,;tf8 g·u, ""'I ~"""" 
TAL Metals plus Sn, NiIritalNitrate 8 oz w/m glass 

u .......... . 

01""';""', ......... 4 oz wlm glass -
........ ,mlj ....... A'FLC I:::Mt 

OBSERVA11ONS/NOTES:·;·,.-: 

MSIMSD DUpucatlllD No.: 



SOIL SAMPLE LOG SHEET • Page A. of 1. 
Project Site Name: NSWC Crane, IN Sample 10 No.: Q~S~'lo-:>~b 
Project No.: CTO 126 job It N3960 Sample Location: O)C;~~O 

Sampled By: bci{;;1t 0 Surface Soil C.O.C.No.: 
~Subsurface Soil 

'. 

o Sediment Type of Sample: 
0 Other: (X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

~RAB: n4T4- .•.. ;:,.:;.(.;,,:, .. ·, . ! •.. :.,:'.,::':..::.:,.::'.:.:,,: ..••.. ::: .. ::.::: ... : ...... :.: ... :, .. :::::,":.;:,;::::;':.: ...•.. : •.. :·.:::C:·::':}':·}:,··"·,,.,:'r:··::: .. ,/i,·i: .. , .. , ·.·i:;:~":~;;'~'~ 

i[)atfl:. ~. rJ,..~/Ol Depth Color (Sand, SIlt, Clay, ,etc.) 

!nme: \( J"l-'\ - (\.0 • ... 'I()K~ 
t\A'{,~\~~ ).~6~ •• ",w_. \-l\T\ 

I~tn IMonitor Reading (ppm): 0 ~ 
i,:'::'~,·::,·,.~.",:,· .:. ".'.: "'.' ,., .. " .... ;.,."."."." .. ::; ....... ,,;: ... :,. ,.;, .. "y 

Date: TIme Depth Color (Sand. Slit, Clay, . etc.) 

IMethod: 

~ 
Moni1Dr Readings ~ -
I(Range in ppm): --~ ----
~- ---- • 

I!.' :,:' .' ::,. .,.,::;.:",:)):.: .. "::";::.:,, .. ::.{:::,, ......... y::;.;,.,. :".;",:,::",'.":':":; .·.".·:,:,.'j·i";·,:. .::'~i~:i:;~;!5!'~ 
A, Other 

,V.11I,..".. 1 . vn~ 2\ 1"1 " ......... " .... 
~.~ SVOC. SIJA. EX£" ~ 8 oz w/m glass V 

8ozw/mg_ 
...L~ D • Dt"CI. ~ .. ..,Iw..u...... 

ITAL Metals plus Sn. 8~z~g~ \./ .. 
·..,I .... nm- I ---, ... 

, .. ~ :':'.:" .. , i:··. ': .. \:.,:,.: .. ;, .. : ..•. , ... ..: .. :., .. ::: ... :; ~ ...... -'.:.:. · . .'.::·;.:;·.,L,:·:':·c:',;:.'::',::·.,·:.;.:,··::.,:,::..,::' ....... ":." .,' .:: •..• ;,:.,: ..•...•. ,.:~., •. :: .••.... 

-

.. ' 

... :-:,,;; .. :.: .. ~±'J:i',.,:,..::: .... ~.: ": .. ,.,. . ·.'li·· ...... • ... :·:.:·. ···;.-".::·" ... , ... · .• :,fj 

()))i~~ MSIMSD DuplleatalD No.: 
/' - .. --. 



• 

i 

• 

• 

SOIL SAMPLE LOG SHEET 

Project Site Name: . 
Project No.: 

o Surface Soil 
]t-Subsurface Soil 
[j"'sediment 
o Other: 
o QA Sample Type: 

;~. 

Date: ~ I d-aJ"c.Jl 

Monitor Reading (ppm): 0-D 

Date: 

Method: 

Moni1Dr Readings 

(Range in ppm): 

11m. 

NSWC Crane. IN 

CTC 126 job # N3960 

Depth 

-

Depth 

SAMPLE.COU£C11ONINFORMATlON: 

...... ~ ..... I ......... "U\,,;'I 

App. IX SVOC. SIM. EXP. NC 

. . .... ., " ... " 
rr AL Metals plus Sn. NiIriteiNI1rate 

OBSERVATIONS1NOTES:;' 

' ... ::. ~"'''''. ;" ... 
CoIar 

Calar 

Sample 10 No.: "'S~~OOb\.o 

~:~~:~L~~~tion: -~~::;..·~~~Ifr~---
C.O.C. No.: -~J&i 

Type of Sample: 
[X] Low Concentration . 
o High Concentration. 

o.crtptlan (Sand, Slit, Clay, Malsture, ecc.) 

o.crtptlon (Sand, Slit, Clay, Molature, etc.) 

---
Cantalner Requlrementa Callected Other 

\:'1 en ...... '" 

8 oz w/m glass .......... 
_vu" .. ' ... " ........ 

o oz w/m glaSS" 

8 oz w/m glass V 

'u, ...... 
'Nang18biP 

_4 oz w/m glass ~L.ab 



SOIL SAMPLE LOG SHEET • Pagel of L 
Project Site Name: NSWC Crane. IN Sample 10 No.: 03$ +( ooo-:L 
Project No.: CTO 126 job # N3960 Sample Location: O~S~.c::I 

frf. Surface Soil 
Sampled By: JLS- I.!~ 
C.O.C. No.: Od.."'-.\U o Subsurface Soil 

0 Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

G.RABSAMPtEDAT:A: . 

Date: 6·2.~·O/ Depth Color Description (Sand. Slit. Clay, Moisture, etc.) 

!TIme: 11O."" 
1.' 

MO I ~T I -rtt R.(.}(J}S. ~,\..-

Method: flANIJ """ 7 Q, 0 - &al{ vt't"TI F. <;AN 0 , -nt clA.'j 
Monitor Reading (ppm): 0 
COMPOS~~1" 

.. 
: ·r~,:,,::;:;·· .' ./;~~;?.:q 

Date: TIme Depth Color Description (Sand, snt. Clay, Moisture, etc.) 

"---
Method: r--- I--. -------- I--. -----Monitor Readings --(Range in ppm): -~ ~ 

-------- ~ .--. ,. • .' . 

. :.- ......... : .. . . .' 
S~PfiEC~ilNEGRMA"I1ON;' ... .. . . ':'~!:;~~ .. .,', .. . .' .. 

Analysis . Container Requirements Collected Other 
; 

.. ~ ,.-... 
;. .... ; .. 

VoIaIiIIM-App. IX (Vee , + vee 2) ~re -
App. IX SVOC. SIM. EXP. NC 8 oz wlm glass c./ 

~ ~mglass -
~,,".I~-Herb. Pest. PCBs a at! "nil g1ass -
iT AL Metals plus Sn. Nitrite/Nitrate 8 oz wlm glass V' 
"lIMa aali&Alte ~mglass -
~rans II: dE Nth gla99 - ~iaI ogle Lab 

PtftCllIl!'lBte ~gJass - APtc CIt! 

QBSERVA'IlONS'lNOTES:C" , MAP: . 

Ctrcle-ttJAppilcable:.!: : ;b/ Ut. MSIMSD Duplicate ID No.: 
,. ~ 

• 
, 



• 

't ~. 

SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

..l1-Surface Soil 
-O\subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Date: ( ... ~O\ 

Time: QCl'i(" 
Method: ~y\ 

NSWC Crane. IN 

CTO 126 job it N3960 

o-¥ 
, Moniter Reading (ppm): 0-4> 

~POSlIESAllPl:EDATA::;ii,:t'~(:., 

Date: nme 

Method: 

P8gelo~ 

Sample 10 No.: O\~\t~6.. 

=~~on: <fi 
C.O.C. No.: __ _ 

Type of Sample: 
[Xl low Concentration , 
o High ConcentratiOn 

Color o..crtpUon (Sand, SlIt, ca.y, Moi..."., etc.) 

'vJ~~+' 

~ 

',,: " ':""!:::':":;~"1":"i:" 

Color o..crtptlon (Sand, Sut, ca.y, MoIature, etc.) 

----------Moniter ReaOOgs 

(Range in ppm): 
.. ......,.---

~~~--~-----+------~------------~ 
~PL£;COUECl1OH,INFORMA1lON:·. 

AnaIyU Contain. Requlrementa Collected Other 

V ...... i; ... a L"'''.llC IVOC 1 . .YOC 2\ I~ 

App. IX SVOC. SIM. EXP. NC 8 oz w/m glass V 
8 oz w/m Qlass 

tA)Qx.IX Herb Pest PCSs R , ... 1-

IT AL Metals plus Sn. Nitrite/Nitrate 8 oz w/m glass ....... 

QUL 

Tilailgle bab 

a.ae H,Apptfceble:~ir:;"'1'\"~:,:;,,,:';':"'i:~C";:""" , . '., ... ' ":' .. ';:. ; "i.:' ., •. ,"';\'r" ... ." , • '. "C"; Slgnature(s): 

~~-
DUpuca_ID No.: -------IISIMSD -



SOIL SAMPLE LOG SHEET • Page~ .08-
Project Site Name: NSWC Crane. IN Sample 10 No.: Q~~~\l'd()ao& 
Project No.: Sample location: 

-
CTO 126 job It N3960 

i;~l\? Sampled By: 
0 Surface Soil C.O.C.No.: OJ\-''fUo 
~ubsurface Soil 
o Sediment Type of Sample: 
0 Other: [X] low Concentration 
0 QA Sample Type: 0 High Concentration 

.. : .. ";,,.::':.,).'.: . ". ".,::.::\·::: .. .o'':::\\'::·.;::c.>::.:,:c,c'··:>':,.~·;'i';',.(;':;:":":""",i~\;':" ".'. ';""o~.,,, 

100te: t..r,u.!c) \ Depth Color (sand. Silt, Clay, ' 1dI:.) 

trrme: \000 ~/ .~ 't)Q\ lu':\\ ~C).~~, ~00 
IMoniter Reading (ppm): c)-cl 

._, 14T4-<:;,,;.: ',' :.,,:'::'. ,.'.,' c ·· ... cc·:'c: ",":,:.':,,' c:""'::"· ".,,,' """""",~"" 

100te: . TIm. Depth Color (Sand. SlIt,~y, ,., 

~ 
,MoniIDr Readings ----i(R8nge in ppm): ---~ ~ 

-------~ • 
1l00000c': .. " .. '·,,"'::c, ,,:.,:: . ":'.',,," .• ::' •. <0" ""'''''" .. Oilier 

,,"',.. ft, l!'i\ 

App. IX SVOC, SIM, EXP, NC B oz w/m glass V 
eve> .. "'aoa .' 

,~'u. -...... -",gOO 
12_9 .. 1_ 

/' 

ITAL Metals plus Sn, B oz w/m glass ;;t 
CI oz Wlm gI8SII 

. IlImOOnlrNJran8 'u, ""', 91a8S 1~I.h 

lU'u"uw 

't;JIfU fES:;.,:~ ':'::' .' ::,' ,.: ..... ." .. "":, .. : .. "",: .. :"::",:.,,,, ua .... " .. : .. ::.0.'!.(.':.:;:::: ·.·.·,.'::.··c:.·:·,.:;;;"j,::,;;·]S,;:~;:',,, 'j;':";:"'·::·c·,···!' 

, 

" 

~ 

I~. .:",:",::""."":::;-0:,"'",,:"':":;"::::"";.',,, .. :,~,:-:, .. ·,· .. , .. :,;:,::.':·:::·,.::·:",'"'''i:}'·'·':'''""" 181: 

MSIUSO DuJiCtcate 10 No.: 

~~~ -----" -



• 

.' 

.' 

... ,: .. ,,~~ ~ '; ... ;~.if· ' .. (,,- '" ... \." ... 
.... :;, .. 

SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
~ubsurface Soil 

O'sediment 
o Other: 
o QA Sample Type: 

Date: ~~\. 

!rime: \()\O 

Monitor Reading (ppm): {}..() 

ICOMPOSIre,8AIotPLE:DATA:;::,,;: 

Date: Time 

Method: 

NSWC Crane. IN 

CTO 126 job # N3960 

Depth 

Depth 

Moniter Readings ~ 

(Range in ppm): ~ 

../ 

.. , ....... , ... ';,-.. . 

Color 

9)\\.uUltJ 
()\.(, ~"\ 

Sample 10 No.: b\S~\QQ(,\D 

Sample location: q>~B ~, 
Sampled By: ~~H!::=;L.~-'W~"~. ---
C.O.C. No.: Q~1! lJq 

Type of Sample: 
[X] low Concentration 
o High Concentration 

Descrtption (Sand, SIlt, Clay, Moisture, etc.) 

~U), c;..C).~\h, '""l~~"'\ ~ UA't 

.. ,"" ,'~'';'',c' .. <:'y:: (:/l;: :;";':\ .. \,','.':;i ': " ''','1. 

Color DescrtptlOn (Sand, Slit, Clay, Moisture, -1 

v 
/~~--+-----~~----~----------------~ 

SAMPLECOUECllQtUNFORMATlON: ' 

Analyel. 
" ",,..,.... ",..,... ." 

App, IX SVOC. SIM. EXP. NC 

~ AL Metals plus Sn. NtriteiNitrate 

,_u .. ~ luau> 

OBSERVATIONS I NOTES:;;:" 

CIrcle H'Appllcable:;:;f'o:"''':-;",':{:':''':':: ',>' ' .. ,,:, 

MSIMSO DupUc:atBID No.: 

-

Container Requirementa 

(5) 

8 oz w/m glass 

8 oz w/m glass 

" UL W"" Y""'" ... ~.~ 
4 oz w/m !JIa8S 

Collected Other 

-

4ItIiI'C'eb 



Page \ of f • SOIL SAMPLE LOG SHEET 

. 

Project Site Name: NSWC Crane. IN Sample 10 No.: O'3SS 43 0001-
Project No.: . CTO 126 job # N3960 Sample Location: 0 3 S B 
~ Surface Soil 

Sampled By: iZ5- g iV\ 
C.O.C. No.: oA-'~\ o Subsurface Soil 

0 Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

.. 
G.RAB SAMPlE::DATA: . . .. 

Date: b . 1.. ~ . 0 I Depltl Color Description (Sand, Silt, Clay, Moisture, etc.) 

!i.me: 1t]30 ,<.. c;. . 1 Bt<.N ~. a,OO-r- M()(~"-- SILI~ 
Method: H It f'lD ·NI~f::~ ~ ~ I J 

- l' SANO ,~CI""E SAKOS'nlr(€ 
Monitor Reading (ppm): V 0-
COIaPOSltE-v.up,tI;.~TA::~ . 

....... .. 
:. : 'f.',:·~;:·:· • rf{f\"ti~ +:UN.~IVNE_~KlW'\. ..... .. 

l~ 

~ - Time Depltl Color Description (Sand, Sill, Clay, Moisture, etc.) 

r--- t .-
Method: ---- ----------- ---. Monitor Readings ~ ~ 
(Range in ppm): .-----:- -----~ 

~ -............ .-

~~ • 
~~PliE:.C~;JNEORMA11ON: .. :~:'. ·:~·t· 

Analysis Container Requirements Collected Other 

. Voh!tiII!J!;~. IX (VOC 1 + voc 2) f5, B.ICtlre- ---App. IX SVOC. SIM. EXP. NC 8 oz w/m glass V 
~ & eE tmPt glass 

~~lUX Rerb, Pes1. PCBs ...a.e~ 'If I I , glass -TAL Metals plus Sn. ·Nitrite/Nitrate 8 oz w/m glass V 
t-JifriM0tihate 8oer\ImI\glass -

QiaxiaslEll rans 4 Ii! ''''III glass - TriIIrI!l1 lab 

(PIlIMlRh!ll'llte .4. Oil! ""'" glass - ~QI:eb 

-;)..'jC VOL Fd~ 1.)(.(., 
OI;lSERVATlONSlNOTES:,' MAP: : 

I 

()..~~Al lot.A71U<S 0- t @.- -:s 

.•. 

C1rde:tf;AppUcabJe:~.· . . s;z;; $-"" MSIMSD Duplicate 10 No.: 

- PO Of;~3 oj 03 
• 

. 



• 

Project Site Name: 
Project No.: 

)k Surface Soil 
(] Subsurface Soil 
(] Sediment 
(] Other: 
(] QA Sample Type: 

il'ime: ~lO_ 
Method: 'OV"'t 
Monitor Reading (ppm): . (~-v 

COMPOSITESAUPLEDATA:.t(", . 

...: '.,; ~. 

SOIL SAMPLE LOG SHEET 

NSWC Crane, IN 

CTO 126 job # N3960 

Depth Color 

Page \ofL 

Sample 10 No.: O\S<:t\w.@'J 

Sample Location: u»"~ 
Sampled By: ~\~(\~ . .... co .... 'h-=----
C.O.C. No.: ~ ~ 

Type of Sample: 
[X] Low Concentration 
(] High Concentration 

Deecr1ptlon (Sand. SUt, Clay. Moisture, etr::..) 

Date: 11m. Depth Color Description (Sand. Silt, Clay, MoIAmt, etr::..) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPCECOtJ.:£CTIOH.INFORMAnON: . 

---

Analysis Container Requirements 

. 1\1"""1 .vnC21 \", ~_'w 

Collected OIMr 

App. IX SVOC, SIM, EXP, NC 8 OZ w/m glass ~ 

(J~~r~'~'~~~~~~;;;;;;;;;;~~~~~~O~O~Z~~lm~g~ass~~~~~~;t::::::::~~!:::~:::I '1 IV D. Pr.R.. UUL ... ,," !j"''''' -""". _' .. 

'TAL Metals plus Sn, NitJitalNitrate 8 OZ w/m glass . ....".., 

""-'IAh 4ozwmg_ 
OBSERVATlONS/I'«)TES::.:;.'C.. .' . 

• - 'c., . VI 6 !!G CI 



SOIL SAMPLE LOG SHEET • , 
Page~ .Ofl. 

Project Site Name: NSWC Crane. IN Sample 10 No.: O'~CO~\lO~ 
Project No.: CTO 126 job # N3960 Sample Location: ij~~'"' Sampled By: :: Z~~S 

0 Surface Soil C.O.C. No.: Qg"\£20 
~ Subsurface Soil 

. Type of Sample: o Sediment 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

IORAB:: '.:::'>;."/ •. ,,,::::.',,~ .... . . :c::"'.:':,.,:.,',.,:;,::::,.::, .. ",., .. :.,-" .. , .. : .. '. ,." ," ':.: ,: ,::"".,.", ... :.~ . . .: ,:":",.:":,,.,,,;,.; 1./';;'\''.;:':' ~ .. :·:r~~i:il:t,?;i;!:ij': 

100te: b~/O\ DeP1tl Color (Sand, S.IIt. Clay. ,etD., 

!rune: O~ 
~-~ ~~ =' W'\ l\A"(e< <t,-;,o, ~~S~ ~ 

Monitor Reading (ppm): (} IJ 
, :',l" '.'0' .. .: .... : ... ""':":'""":'.>.'.':'" .. ", .. "".,.;., ':!";"/'."'( ~ c.,.~ 

,Oate: 11m. ~~ Color - (Sand, SIlt, Clay. ,etD., -----IMethod: ~ 
........ ---MonilDr Rea~8 -----,(Range in ppm): ---- ' . 

.... ----
~ 

~ • 
• uun' 1~Tl.-0H--=:: "." .... ,:." ·"'':':,:,:,:,'~lli:;·2±·'· " •. :'c' .... :,~ 

••• 
.: .. ".,. ...... ,,:: ':",.""" ;:",.", .. 

"':"'''''''' 
.°ther 

.". AnD. IX Noc.. 1 

App. IX SVOC. SIM. EXP. NC -- 8 OZ w/m glass V 
ao.<.D • .,.. 

U UL w/m 9_ 
0. AnnYlY 

~"" ~ ....... 
trAL Metals plus Sn . .8 OZ w/m glass ~ 

. &.~ 
.~--

,-~,.,....., 

.=~m"'G' .A21.C lIab 

·' CiI03'··:·'·,,·:··..:,· <. .... "- .. ::'.<.,:,: ..... ',<:,, .. : .. ,'<., "':',.:.' .. ':' IMAP:" . ",.:;::':,:',:;-,.,::" ... .:.,:??,,,,,,,,,,,,,-,,:,,,:,,:,:,:,.,' .. :.:.:,.,,,,,:. ' i 
";.: . 

. -

'r::.- . _ . 

. 

~ ':'.: .. ,: . .'C';>;;;';':::,.,.?,>,,:':.:,':':" ". ," . . ,:, ... ,., .. ' .. :,;.: .. ':'.".: . I Slg~h •• ..,.\. 

MSIMSD DIipUca~ ~~M 1uJ\~ 



• 

• 

• 

SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

(] Surf~ce Soil 
-ft:Subsurface Soil 
(] Sediment 
(] Other: 
o QA Sample Type: 

Date: b~/O\ 

Method: ~~ 

Monitor Reading (ppm): CN> 
COMPOSIlESAllPLEDATA::,}:"'" 

Date: 

Method: 

Moniter Readings 

(Range in ppm): 

nme 

NSWC Crane. IN 

CTa 126 job • N3960 

Depth ,r , 
0-\.0 

Depth 

-~ 

Page.,3. of.3. 

Sample 10 No.: b"~f>\.\~Ob\.C> 

Sample Location: b~\l" 
Sampled By: ~i!'-:!§~?~)<2-:'S~--

C.O.C. No.: bQ'-\\lO 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

, '.::' ;:';,;.;"',:':: ";~ '; ':'P':":'::;:<";:<~\',': :-:;"i+f~t";i;~~:; 

Color Dacriptlon (Sud, SlIt, Clay, Moisture; etc.) 

Color Dacriptlon (S4ftd, SIlt, Clay, Moisture, etc.) 

-~ 

~~~--~----~----~--------------~ 
SAMPt:£CotLECnON;INFORMAnON:' 

Analysis 

, A, '" ,,..,.. .. / 
App. IX SVOC. SIM. EXP. NC 

~)(P Nr. 

ADDx IX !-lAth g .. o. pr-g. 

TAL Metals plus Sn. Nitrita'Nitl'ate 

OBSERVATIONS I NOTES:~'., 

, Container Requirements 

\;J/ .. , ...... re 

B tlZ w/m glass 

B oz w/m glass 

Bozw/mnl"M 

Collected Other 



. I 

I 
.1 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 
~~~~~~----------Project No.: ....;.C_TO __ 126--:,..job_#_N3 __ 960 __________ _ 

"cSUrface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

ICJRAB> .... 

, ............. -----
!Monitor Readings 

Page.) of 1 

Sample 10 No,.: 0 3t~i4-') 00 c"L 
Sample Location: ~c;.~~ . 
Sampled By: ......&;;:"""" __ -~~_~ __ _ 
C.O.C. No.: "d.. . 

Type of Sa.mple: 
[X] Low Concentration 
o High Concentration 

(Range in ppm): ~"......==--~~----------_+_---------I----------.....:::""""o::~-----------__1 

~~-------~-------~------_4---~--~-------------~~---~ 
!" ....... """'- ...... II.IX (Vex:; 1 + VOC 2) 

lApp. IX SVOC. SIM, EXP. NC 

nero, Pest. PCBs 

!TAL Metals plus:Sn.~ .... ~ .... _~ 

MSIMSD Duptlcate ID No.: 

8 o~wlm glass 

.. 1 glass 

~~m' Iglass 

8 oz wlm glass 

1 glass 

I glass 

,MAP.: 

--.......... 
.:" .. ,~ 

_o~ 

-V 

---

, 

• 

• 



• 

• 

.' 

.. l' l 

SOIL SAMPLE LOG SHEET 

Project Site Name: 
, Project No.: 

Jt Surface Soil 
o Subsurface Soil 
o ,Sediment 
o Other: 
o QA Sample Type: 

NSWC Crane. IN 

CTa 126100 # N3960 

Date: br~"'IO\ Depth 

Method: UV\. 0 ~ 
Monitor Reading (ppm): O....:u ,. 
COMPOSITE:BAllPLEDATA::t{i:,!i::i:':\:::':,::>' ', .. "::'''':';:::: ,,' " ' 

Date: 

Method: 

Monitor Readilgs 

(Range in ppm): 

nme Depth 

-----

Page \Ofa. 
Sample 10 No.: 0";)«:'<;"-0«»0"). 

Sampled By: ~ ~~. ' 
Sample Location: _O-.i\¥..;.C;.,..~~~ __ 
C.O.C. No.:OI<t~'\~ 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

I 

Color Description (Sand, SlIt, Clay, Moisture, *-, 

Color o..crtpllon (Sand, SIlt, Clay, Moisture, ee.) 

-....--:: -----
. ~ ~~~ ............... ~ ..... ---------+ ..... ------..... ~~------..... --------------............... -+ 

SAMPlECOLLEC11ON'INFORMAllON:',,:,::: ;:" " " .. ,'",' ' 

Volatiles App. IX (VOC 1 + vac 2) 

App, IX SVOC. SIM. EXP, NC 

eVD ..r. 

"'PP",on -"' .. " 

ITAL Metals ~ Ntrit&lNitrate 

I"" ' 
'''''-

OBSERYATlOHS'/NOTES:,;\ ,',': .. '" 

MSIMSD oUpIicatelD No.: 

Container Requirements 

(5) enool9 

8 oz w/m glass 

A 

'U" .. " .. !j_ ..... 

8 oz wlm glass 

gass 

4 oz w/m glass 

Collected 0 ... 

.o. 

v APLCLab 



Project Site Name: 
Project No.: 

n Surface Soil 
.tI(Subsurface Soil 
n Sediment 
D Other: o QA Sample Type: 

lMonitorAeading (ppm): f1,.r1 
L,,",' 

SOIL SAMPLE LOG SHEET 

NSWC Crane, IN 

CTO 126 job t N3960 

Color 

~ 

IData: 11m. Depth Color 

, . Pageo~of 3. 
Sample 10 No.: (""\"l..c:...(h ~b o~ 
Sample Location: ~S ~~b. 
Sampled By: ~ ~\t,clV\1. 
C.O.C. No.: t'\°O,",-oQf~·'l..'1Q 

Type of Sample: 
[X] Low Concentration 
n High Concentration 

, 

),;;" ';~~'~~':);'::;:':;;:';:~:' ',':'8:;',\::'" ", . : " 
~ snt;CaaY. , eIc.) 

ClA'<.~ ~~~) ~ .. ",>,~~ 

-
--- '; 

• 

IMonilDr Readngs 

(Range in ppm): 
~---+------~4~--~~~4---------------------~~" 
~-+--____ ~~----f---------f • 

..--- ....... 

...-v 
';'" C;:;~":,,:,.,,,:,.; ".;,,,:,,,:,:;:;;:;;;:;.';~,;, c:::: -:,~,;;c 

.D._., 

IV ..... U'.,.; Appo IX (VOC + vec 2) (5) encore 

~ SVOC, SIM, EXP, NC 8 oz w/m glass 
0 

IAI. elY P"..t PCBs ...... , 
ITAL Me1als plus Sn, 8 oz wlm glass 

0 

.. u. • ..... ~.v ..... 

4 oz wlm glass APlCLab 

"", ";'.: 

::... 

MBIMSD DUpucat.ID No.: _0' 



• 

I 
! 

Project Site Name: 
Project No.: 

o Surface Soil 
a<"Subsurface Soil 
o "sediment 
o Other: 
o QA Sample Type: 

Oate: bn~ltJ\ 

Monitor Reading (ppm): ()"lJ 

'-/,'. '-:''' 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN 

CTa 126 job • N3960 

. t :'." 

Depth Color 

" "'~OU~ 
COMPOSnE:'BAllPtEDATk;t:;;"'!i:i':',:;)') -;',':: ·ii;'::;.: "'.'\';>'. 

Oate: 

Method: 

Moni1Dr Reaemgs 

(Range in ppm): 

nme Depth Color 

Page~of3-

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of -Sample: 
[Xl Low Concentration 
o High Concentration 

Description (Sand, SlIt, Clay,McUture, *-) 

:.", 

DescriptIon (Sand, SlIt, Clay, Molsture,'" 

----------
.~~~--~-----+------~------------~ 

SAMptE'COll.£C.nOH'lNf1ORMATlON::·· 

Volatiles App. IX (VOC 1 + vac 2) 

~. IX SVOC. SIM. EXP. NC 

. ~'NC 

IAnny'Y L -"'L ~a 

TAL Metals plus Sn. Nitrite/Nitrate 
••. ._r~ 

Perchlorate 

Contain« Requirements 

I ';}. 8 oz w/m glass 
A 

'~'Q"" 

" n" w/m olass 

I~ 8 oz w/m glass 

,y ....... 

/' X'"' ~ 
pIrcfe:n'~IcaId.:.'i1tj:'·"~;i·:\:i\;!"';;;\~:j;),;:<,::;,/;,'·:·:'""",:;.,;" ':'>:'):;)t,';;';~:;::~:';:tA'~;"::!";;':;;~"~:;;"":;\;'i.,,:;~ Slgnature(a): 

Collected 0 .... · 

./ 
v' 

-

T.iwi§le td'" 
APlCLab 

1---



1- ••.. '~"' •. 

~ .... -.r, "" .. 

I 
! 
! 

. I 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 
~~~~~~----------Project No.: CTO 126 job # N3960 ----------------------

~urface Soil 
o Subsurface Soil 
o Sediment 
o Other:' 
o QA Sample Type: 

... 

Monitor Reading (ppm): ~ '") 

I Date: Time 

. Depth 

/' -
O-~ 

Depth 

Color 

~ 

Color 

Page.\ Of~ 
Sample 10 No.: n'\~".,~().. 
Sample Location: ~"-' 
Sampled By: ~ ~.~ I 
C.O.C. No.: n;.."' .... ' /\'}c)'\"!f»\i ., 

, I .... 

Type of Sample:.,
[X] Low Concentration 
o High Concentration 

' . 

(Sand, Slit, Clay, UAI_ ... etc.) 

----------~ I-----+---+------+----:::--~-+-------------I~ .... 
IMonitor Readngs. I-----+-------~--t::::::-----:;;.....----~---..:.-' _________________ ....... ,:' 
ICI." ...... in ppm): ~ ,.~ .. 

• 

\'.-'!f~ 1----+-~7"""::;;....--__i--------+_------------------------........ ,. 
~~~~~-~"'.--_-+----~~-------------.......4t. 

" .... __ .......... _ 4 o!.!l'rn glass 
. "" ........... .. 4 oz wlm glass APLC Lab 

, ,-, 
MSIMSD Dupticate ID No.: 



• 

I 
I 

I 

• 

l' .. ' .... ,:";' '1 

'!'/ :"1, 

SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

~
Urface Soil 

. ubsurface Soil 
o ediment 
. 0 'Other: 
o QA Sample Type: 

Time: I \: .cI,,) 

Method: an 

NSWC Crane, IN 
CTO 126 job It N3960 

Monitor Reading (ppm): !t)Lf') 

COMPOSREBAIoIRI::EDATAf:.:il1;;g:i:~j::::~,;j;;':');~'·'':'.',;j;:;i·::'' "; .,:;. ';". 

Date: 11m. Depth 

Method: 

Color 

page~of2t 

Sample 10 No.: 
. Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
[l High Concentration 

o.crtptIon (Sand., SlIt, Clay, M~ *-J 

------
MonilDr Readi1gs ~ ~ 

(Range in ppm): . __ ---
~~~~----------~----------+--------------------------

-~ 

~,~----~-------+-------+------------------~. 

Contain.- Requirements 

Volatiles App. IX (Vee 1 + VOC 2) (5) enoore 

~p. IX svee, SIM. EXP, NC 8ioZ wlm glaaa 

, -tJ<R, ........ 

IT AL Metals plus Sn, titrlt£VNltrate 

MSIMSD. , Dupllcat.ID No.: 

-

--

8 oi w/m glaaa 

8 OZ Wlm glaaa 

4 oz wlm glass 

." ,' .. 



SOIL SAMPLE LOG SHEET • Page.~of 3 
Project Site Name: NSWC Crane. IN Sample 10 No.: l))S12\t\Ob~ 
Project No.: CTa 126 job # N3960 Sample Location: U~C;~'" 

Sampled By: ~e.tc;. . 
0 Surface Soil C.O.C.No.: =~:.zT~l~~ 
~UbSUrfaCe Soil 

j 

.0 ediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: D High Concentration 

GRAS , "'<:':",::'.'i,.,,!:,"':/"· .. '>: .. :. ,,,.:,.,.':,,:.,,:,.,(':""""""""'" "'·.'c'·" .,',' ,",',;;:,::".; ,·,,·;,;t;;:~~':::';'i'·~';'::};:·>" ,"i'i.'h;;';;;;"·~:;::; :;,;;;;;,,,·;,,,;·u 

.~~ 1e~l Depth Color (Sand, SOt, Clay, ,--, 
TIme: ~~OO b{Q/ '<c.~~ \='-~ Sw~~ ~WK. .Melhod: ~~ M 
IMonitor Reading (ppm): <:>~ ~ 

:j':it/i':;~ . 'S':",,' ""'";~;1:; ~J'\1';:~;'j 

IDats: TIme Depth Color ..-,"' ...... (S.~d,~C .. y, ,*-, 

Method: - .. -----IMonmr ReacDlgs ~ --
(Range in ppm): ~ ~ 

------- r. ~ 
- ~ 

','/:' ,';"", .. ,"'. ::,:,;:,'.,;;1'"",." "',,"""" ,'';''''j'!'j: ".:':'. ",." 'c"""';"·' 
Other 

'-~u~ App. IX (V9C_ + vac 2) (5) encore '/ 
./ 

App. IX SVOC. SIM. EXP. NC ~ o~/",-gla~ .,/ 
D 

~, ~ 

-"'Oil ... w.m -~ ........ 
TAL Metals plus Sn. , .. u .... ,..u ..... 8 oz w/m glass V 

--'I. 

"""-~- ./ ........ '!I'""UIU 

""~ ........ - 4 oz w/m glass t/ APLC Lab 

."""".lES:'i·'!:.:;'.;·: .. ·,,:/::;.:;,··' .' .. ' ..... :'~: ... 'C)/ .. ',' ,,:, .... "., ... ,. /,:,:,,,,;,:c,:;.;',.:·';···/ iU4P'·;~·":""·:::' .. : ... :.·"·;,;:·':',':;':r::::',::,,,·"(:";·:;;!::""')"::',t:,. ,,', -'it;;;',':!, .,., 
\JO.(.,~ ~ <i-\,O 

, 

I" 

-

, of·':' .' :,yt:"ii(;::.::i":··::.:;'.;',', ... ·' ... ;!:~ .:.,,>_ .. :>, ""::':' :;;:::,: .: ';'::,::"i':::';": .. 
v '"",-, . 

MSIMSD ... ....... IDNo.: 

(.\~Jil~ 



• 

i 

• 

• 

SOIL SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 

Project No.: CTC 126 job # N3960 

Murface Soil o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Method: ~Q, 0-~ 
Monitor Reading (ppm): 0 .. 0 
COMPOSIlE'8AIIPL:EDATA::iI;;';~;::: >.:-:' .; .. ' . 

Date: 

Method: 

Moni1Dr Readings 

(Range in ppm): 

TIme 

SAMPCE:Cou:.ec:nON;INFORMAllON::.· . 

AnaIy •• 

Volatiles App. IX (VOC 1 + VCC 2) 

App. IX SVOC. SIM. EXP. NC 

Fx.2. 

AppX.IY • _.. '\A:IS 

TAL Metals ~ NtritWNitrate .. <;" 

Pen:h1ora1B 

OBSERVATIONS'INOTES::;;,· ·'c. " ••... , .. 

MSIMSD DupllcatBlD No.: -

Depth 

Color 

Color 

pagelof~ 

Sample 10 No.: 0, S;,~~ Ceca. 
Sample Location: 0)52> ~\ 
Sampled By: . ~~ 

C.O.C. No.: ,·;;;q~fO'f"'flfl 

Type of Sample: 
[Xl Low Concentration 
o High Concentration 

DeM:ription (Sand, SIlt, Clay. Moisture, etc.) 

Deecriptlon (Sand, Slit, Clay. Moisture, etc.) 

~-

Contain. RequlrMnenta Coll89led Other 

(5) encore ./ 

8 oz w/m glass . ..,r 

A .n7 w/m nu._ 

o gL W/m glaSS 

8 oz w/m glass 

o oz .. "" 

4 oz wlm glass 

Tlieftgla bt*' 

APLCLab 



SOIL SAMPLE LOG SHEET • Page.~of1.. 

Project Site Name: NSWC Crane, IN Sample 10 No.: O~~2l~O'l<)b 
Project No.: CTO 126 job t N3960 Sample Location: C~~!l\l.~ 

Sampled By: ~~l~ [] Surface Soil C.O.C.No.: 
~UbSUrface Soil 

P§o~ 01-J'nq 
. [] ediment Type of Sample: 

[] Other: [X] Low Concentration 
[] QA Sample Type: D High Concentration 

IGRABClAUDI. ..... : . . y.::. :.::,:;:::, .. " ',·Z::;T:,,<,:,::::S,:;S:';"]:·i'F::;';;I~~"~' ,.," ::,. ,"';.;:"',:: .:: 

IData: w~/O \ Dep1h Color (Sand, SlIt, Clay, ,-.) 

Irune: '09.~ 

~~~ ~-v S~~~, \~UA' 4-<.)"~'-\ t)0'\ 
IMonitor ReadinQ (ppm): 0"'0 ~~~Vvt*-._-" ~: ,:'::.: .. :.::;:.:".:;, .•.. :., .. " .. ' ,:- ',.'>::'::i':"i:,;"., '--:"";'tT' 

IData: nme Dep1h Color u ....... .,uvn (Sand, Slit, Clay, ,-.) 

,IMethod: - -.~ 

lMonitor Readi\gs ---~ -------. 

(Range in ppm): --~ , ".' 

~ 
--.. -~~ -

.~ -- • 
1~·4uDlc::t!nl, ., >1Iun; ;, ":.>:i·'~':·'!;:'/'+;:~: , .. ::-; :/.:::!!,:;:~:;"r.: :.::;} 2W:,:::2i:, ~i'fT''; 

A, Other 

I YUUlU_ App. IX (VOC 1 + VOC 2) (5) encol9 ./ 
~~ SVOC, SIM. EXP. NC . 8 02 Wtm glaSs - \7 
I=--r , ....... " "~ 
IA .., 

!TAL MetaispiusSn, ~.:iu .. ", ... u ..... 8 02 w/m glass \7 
8 oz w/m glass 

I""",(""""'-"'QI'" -402 w/m QIIl88 mangJ8"Lab 
__ """",0"" 4 02 w/m glass V APLC Lab 

I R.H'MO ""'" I CilIO."·!-- ,' . .-.-. :.,- ... ·.,F.i·'·.;;:.:: IMAP:S . .. :. ,:,:";..,/:~":·:---t·M'.::"·,: 
, 

\t~'S ~~~~ ~ '-\""'b" 

.-

ICln:le lt! ... ::.::::::.:., .. :".,:,(:,;,:, .. :~:.:,.,.,.:,::,:.,.: .. ,. ,:·,.:.";",,: .. ;,,.~ .. :,;,,·,v:. --'':'):':'" 

MSIMSD . DUplJcatelD No.: 

.~Q~ ---- - -----



• SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
~ubsurfaceSoil 

[Jsediment 
o Other: 
o QA Sample Type: 

~.RABSAMPlEDATAL . :c", i' 

Oats: ~ ~ro\ 

Method: f' P, 
Monitor Reading (ppm): l) .• ) 

NSWC Crane. IN 

CTC 126 job • N3960 

Depth 

CQMPOSITE:8AIIPLE0ATk,~;;,';. i' .• ,.'" • 

Oats: 11m. Depth 

-~-"" .. '_-..;-n __ • __ ......... _ 

Color 

~~. 

~ 
..\ .:'i~·:(; 

Color 

Page~Of~ 

Sample 10 No.: O')SCO\\t Ob\() 

:!5\[Srl Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
o High Concentration 

o-crtptlon (Sand, SlIt, Ca.y, Moisture, *-) 

o-crtptlon (Sand, SIlt, Clay, Moisture, etc.) 

<_-.~~~~~~.~~.-~_='~:~.~ ... ----4-------4-----_____ --~~~~--~~ 
~.'~-=- ... - --~"'" - "' 

Method: 

MonilDr Readings·--...... ,;,..;-~;';'~=-;;';;' ;f, . .:;;.;., .. ,..;-;.;,;. '0,;.' -----4--~_ ... ~r:::::::::~~--------------__t 
(~inppm): --~.~ .• ~.~.~-~ .. ~.-~ .. ~.-~-~~--~~~--------+_------------------------~ -----
~ 

ISiMfiLECotLECllON'INFORMAllON:'i 
"i;/.;· .. :,,·,,:,:/··' .. • .. ':,··.;·· , •. :.:; .. ". :'.:":.~: 

AnIIlyaia Container Requirements Collected Other 

Volatiles App. IX (VOC 1 + VCC 2) (5) enoore ~ 

App. IX SVOC, SIM, EXP, NC 8 oz w/m glass ./ 

m<r,''''-' 

14nnv'V " 
rr AL Metals plus Sn, NiIrita'Nitrats 8 oz w/m glass ./ 

~ 

40, - /' TderWe 1181( 

Perchlorate 4 oz w/m glass '"' APlClab 

()BSERVAllONS'J.HOTES::;·/· " i .••.. 

Slgnatun!4a): 

MSIMSD oUpocatlllD No.: ----



• 

• 
APPENDIX 8-2 

Monitoring Well Inspection Sheets 



e· .-- .. -.... -

Well 10: . 3 -0 7 

Time: 1~Z.7 

Inspection Item 

Well Tag 

... e-.... 
MONITORING WfaLL INSPECTION SHEET 

NSWCCrane. 

Date: (Qlo~/o , Inspeclor'1 Name: 

Types of Problems . Status· 

S U 

Is it In-place, legible ../ 
.' 

-r: RQJAHH 

Observation 

Well security Condition protective case, cap~ V 
;fl.-.. ",s~ ..,.,. ~C.-:6S.s ~4 ~e/~# 

Well pad Sgfl8fe&e er gravel & ee",dltien 

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 Condition of riser & surVey reference 
point 

- --- --
-------

Comments: 

Note: S .. Satisfactory, Ua Unsatisfactory 
Check one, If unsatisfactory expialn 

,/ 
..... 

V 

V 
- -
/' 

: .. . , :.' 

.. 
~ . 

i /liE W t..o~,,) 

.AlA 

~Q 

, 

,I"4~se-l;vl dAS""7 
-----

Signature(s) -:r:;;;-+- ~. . _L 

_.-

~ 

e 

, 

I 

NSWCe'lIne 
. Field Form 

Rllvlslon: 2 
November, 2000 



WeIlID: 3 -10 

Time: //5"0 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
we" pad 

Dedicated sampling 
equipment 

PVC Riser 

Comments: 

·- "-....... -: 

'MONITORING WELL INSPECTION SHE~T 
NSWCCrane, 

Data: tP -d~ -0 / Inspector'. Name: -r: A'OJ A 1i...J 

Typal of Problems Statui Observation 

S U 

Is It in-place, legible y p~/AI£'/ £P 

Condition protective case, cap, lock V 

ee'ICmt9 ~& condition ,../ 

Condition of ... ~/ ' 

Record any evidence of/or standing ,,/ 
water In area of we" 

Condition of ... - -
Condition of riser & surVey reference V ","0 PXCJ~6<'~/V6 C!#II S 'v./ 
point 

" , 

SignatureCa) ~ 
Note: S= Satisfactory, U .. Unsatisfactory 

Check one, II unsatisfactory explain 

• " '. '.~'" .... .:.,. •.. 

I 

\ 

NSWCCrane 
Field Form 

Novemb Re.2 , I 



_ ....•...... •• 
MONITORING WELL INSPECTION SHEeT 

NSWC Crane. . 

Well 10: 3 - /1 

Time: 11('/(0 Date: ~-o~ ... 01 

Inspection Item Typel of Problems 

Well Tag Is It in-place, legible 

Well security Condition protective C8se, cap, lock 

-
Well pad - .J"'grav.9 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 Condition of riser & suniey reference 
point 

- -- -- ------ _._-- ---

Comments: 

Note: S= Satisfactory, U .. Unsatisfactory 

Check one, " unsatisfactory explain 

status 

S U 

V 
.. 

V 

t/ 
.. ... . - \ , 

v' 

V 

- -
/ 

r. "" 

Inspector's Name: 'T. lfoJAH~ 

Observation 

rALN"'L~ ID 

-

/VA 

NO PteQ+t£c.-/i ~G" C:A~"~ 

Signature(s) ~~L· ~ 

• 

-~j 

NSWCCrane 
FIeld Form 
Revision: 2 

November,2OOO 

.~ 

~ 

~} 

') 
·1. 

,!:;:'~~~:J 

'" '.J!:;;; 



MONITORING WELL'INSPECTION SHE~T 
NSWCCrane, ' 

Well 10: 3 -It.. 

Tlma: JSS'U Date: 6 ~ 7 -CJ/ 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

Comments: ,_ 
'j. 

Typel of Problema 

Is It in-place, legible 

Condition protective case, cap, lock 

-
!-'f'oncrete Or ray;" & condition 

"-
Condition of, .. 

Record any evidence of/or standing 
water In area of well ' 

Condition of ... 

Condition of riser & surVey reference 
point 

Note: S= SatisfactorY. U .. Unsallsfactory 

Ch&e!< one, ~ uns~!'i!fctory explaIn 
. '.;' • ';:-':'.' . :::. ': ' .. ' " 

Status 

S U 

"-' 

V 

t/ 

V 

V 

- -
V 

, , 

: . ": . ",:. 

Inspector's Nama: "'r~JA I4p' 

Observation 

/':4;1.f~./ r D 

ok::' " 

~MI\\,'- <. I 
I ¢ 

... 

/110 /':c.t# ~4'e~'v4' e;,S'~-,.,./ 

Signature(s) ~ L ", 

\ 
\ 

NSWwC ne FIeld F 
Revis 

Novem 

t-



• 
WeIlID: 3 -/03 

Time: 1~Z.o 

Inspection Item 

Well Tag 

• 
MONITORING WELL INSPECTION SHEET 

NSWCCrane. 

Oate:6- c)~ -0 I Inspector's Name: 

Types of Problems Status 
S U 

Is It in-place, legible a/' 
-

• 

-r: !'i'tJJ-4NN 

Oblervatlon 
) 

Well security Condition protective case~ap: I~ . I/" Net J. ~JuG. i 121e.1'/~c Q!:! GH~ ,,~ De v_ 

--..... 

Well pad GQacrsle or~ condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of I or standing 

well pad water In area of well 

Dedicated sampling Condition of.;. 

equipment 

PVC Riser Condition of riser & survey reference 

point 

Comments: 

Nole: s= SaUsfactory, u. Unsallsfactory 
Check one," unsellsfactory explain 

" 

/' Ntfw ~ II'" _i J -PLUCt ) 
'-

v' 
--- .. 

V 

V 

- - #A 
. : '; 

.V N~ '~~~v4'" dA"S"tV~ 
" -~- ". -,' . 

.. 

. .. . 

Signature(a) ~~ 

';' 1-:. ~ ~ =: :. 

.~ ~ . 

\. 

I 
1 

NSWCCrane 
Aeld Form 
Revision: 2 

November,2000 

<>. 

, t.:.~ 

.f:: 

.~ 

.", 

.•• ~.,.":< 

',.1 

', .. :' 
'jJ 

'.:,..., 
~. 



J, 

MONITORING WELL INSPECTION SHEET 
NSWCCrane, 

Well 10: .. 3-14 

Time: /~t:J 0 Date: 6/a:) /01 

Inspection Item Typel of Problems 

Well Tag Is It in-place, legible 

Well security Condition protective case, cap, lock 

Well pad G8Reretlt'er gravel A eelldilldn 

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 Condition of riser & survey reference 
point 

Comments: 

Note: S= Satisfactory, U= Unsallsfactory 

Check one, " unsatisfactory explain ; ,. ",,:' ' 

Inspector'. Name: r.~JAN# 

Status Observation 

S U 

V ,#d"vC 

/' 

v" 
V 

: ... 

,/ 

- -' ~A 

V #0 At.Q1tr,;,h..,L dA-s I~.) 

0/ ", • 

Signature(e) '1td ~ 

'.' . - .. , 

, . 
, .. 

i 
I 

I 

I 

NSWCCrane 
, FIeld Form 

Revision: 2 

Novembe 



e ____ _ 

Well 10: ·3 -IS 

Time: 17I~ 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

Comments: 

--.-.-- --e----------- .... 

MONITORING WELL INspeCTION SHEET 
NSWC Crane.' . 

Date: ~/(J~/O/. Inspector's ~am.,: -r: ,f-f3JAH;./ 

Types of Problems Sta~us Observation 

S :·:U 

Is It in-place, legible vi' 

Condition protective case, cap, lock V 
~~ ~\~~ g~ 06V4~(j~J"""""" 

. (NEW LC)Gk ) .. 

Cacct8&e« gravel" IilIiIAgi'i8rl v' 

Condition of ... 
• '0' 

,/ 

Record any evidence of/or standing ~ 
water In area of well 

Condition of ... /VA - -. 
Condition of riser & surVey reference / 
point 

.. 

Signature(a) ~,~? 

Nole: S .. SaUelaclary, U .. Unsallsfactory 
Ch8ctc one, If Unsatlsfaclory explain . 

:. 

• 

I 

NSWCC,ane 
FIeld Fonn 
R.vlslon: 2 

~ovember, 2000 

~~ 

<:~. 

~ 

.. :;::... 

.,~ 

.. 



ii' 

-------, .'-.---'- .-_ .. ,; .. _., I 

MONITORING WELL INSPECTION SHEET 
, . " . 

NSWCCrane. 

WeIlID: J ~ I ~ 

Time: IS3Z Date: 6" (J6" 01 Inspector'. Name: 7:" ;('oJ A ~;../ 

Inspection Item Types of Problema . StatuI Oblervatlon 

S U 

Well Tag Is it in-place, legible v" 

Well security Condition protective case, cap, lock / 

Well pad .Qlcc~ete~ condition V' 

Well seal Condition of ... 
.. ~' ... 

Area Immediately around Record any evidence of/or standing y 
well pad water In area of well 

Dedicated sampling Condition of ... - - ;VA 
equipment 

PVC Riser Condition of riser & survey reference 
/ point 

Comments: 

Signalure(a) ~ 
Nole: S= Sathslactory, U .. Unsatisfactory 

Check one,/f unsatisfactory explaIn . 

• 
. . . I' .::1.' .i ... 

! 

NSWCC,ane 
FIeld Form 
Revision: 2 

~ovemw 



• 
Well 10: ;I -/7 

Time: 13S'3 

Inspection Item 

Well Tag 

We" security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

Comments: 

.' 
MONITORING WELL INSPECTION SHEET 

NSWCCrane. 

Date: 61-7-(.)/ Inspector'. Name: 
""t', .' 

"L-'?~A~N 

" 

Types 01 Problems Statui Observation 

S U 
~ 

• 
Is it in-place,leglble t/ 

Condition protective case, cap, lock V 
NeW LQC<" 

( ....... conc" ~ gtauel & condition V" ~M~l 4' '4> 
. '?," 

. ,"' ... 

Condnlon of" .. 

Record any evidence of/or standing V 
water In area of well .' 

Condition of ... ~' .~ .. tVA 

Condition of riser & surVey reference ,/ AID ~()-Ise...f)VM (!""~/",..? 

point ' , 

--------

:Z;:~ Signature(e) J 

Note: S .. Satisfactory, U. Unsatisfactory 
Check one, If unsatisfactory 8lCJ)laln 

. : ";", 

............ ~ ::-:'. _j' .:: ~:'.l::}~ :~" 

,.:·' .. I·;~ '. J ... -<~::~ .~'.""'.i'::, . : ':. 

: .:,' . !,", 
: ~ .. 

• 

J 

I 

. 

. 

, 

NSWCCrane 
, FIeld Form 

Revision: 2 
",ovember,2OOO 

'f 
~,; 

""'~ . ,,. ... .. 
.,.~ , 

., 



MONITORING WELL INSPECTION SHEET 
NSWCCrane. 

WeIlID: _3--..,:../..=80----

Time: IZS'O Date: & J 7 " 0 I 

Inspection Item Type. of Problems-, 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

-
Well pad ~oncrete)r nra:al & condition 

Well seal Cond~lon of ... 

Area Immediately around Record any evidence of/or standing 
well pad water In area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & surVey reference 
point 

Comments: 

t'lote: Se Satisfactory. Ua Unsatisfactory 
Check one; " unsatisfactory explain 

• 

Inspecto~. N~lTIe: -;-, ROJA~A/ 

Status Observation 

S U 

V' .:1'1' p-4;"'vI&"/ 

V ' 'Rt!pl.~eCD Lac.. k. , 

~ I 

if; SM!\\,- ~I 

".?:' . ,':-

V 

- - NA 
~ Nd ?A'd ~4c.,t-/,,,.q- d4:S"'~ 

, " 

Signature(s) ~~L ,,) 

'. 

I 
I 

NSWCCrane 
, Reid Fo"" 

Revtsion: 2 
Novem. i 

j, 



~-. • 
WeIlID: J ",z.e 

Time: 1504 

Inspection Item 

Well Tag 

Well security 

Well pad -( 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment -

PVC Riser 

Comments: 
" 

' .... -.--.• ~.-.--
MONITORING WELL INSPECTIPN SHEET 

NSWCCrane, 

Date: ~"'7·()' Inspector's ~arne: 
•• .", ',' 1 'j' 

Types of Problems Status 

S U 

Is it in-place, legible ,/ 

Condition protective case, capi lock ,,/ 

con~or gravel & condition V SMf\-l\.. ~, r p 
. , . 

~ 
. -- . . 

Condition of ... 

Record any evidence of/or standing ./ .,. 

water In area of well 

Condition of ... - -

--r: ,If'OJ,fHN 

Observation 

-

Condition of riser & surVey reference V #11 '~I,t4C:.tI',... ...... J"'- .4~S"'''P 
point 

Signature(s) -r-~/-/ 

Note: S= Sa!llla~ory, 4- Unla,ls!actory 
Ch8ctc on., It unsatiSfactory Illepiain !. :.',i :,:;.~ .' 

.. ,: 

.;;'.~~._:_ ~ .:.~ f::~!/., 
j \. ;:.~. ~ 

'.: '::: ~;:'~ ': . 

. . '; ,:·%~1:tf. 
, ~. 

• 

I 

J 

NSWCCrane 
I· Fltld Form 

Revt8Ion: 2 
NOvember,2000 
I' • 

~.\. " 

~ 

, 
1. 

1 

I -



-------... . .. ,--- .. --- --.- .,- .. 

x~r~: j);-

MONITORING WELL INSPECTION SHEET . '" ,',.'.. , , 

NSWCCrane, 

Well 10: -3 - 'l:.l .. ." . 

Time: (:130 Date: 6·5·0/ 

Inspection Item Types of Problems 

Well Tag Is It In-place, legible 

Well security Condition protective case, cap, lock 

~ 

Well pad --....v.v:v or~ 
. , 

" 

Well seal Condition of ... 

Area IFTlmedlately around Record any evidence of/or standing 
well pad water In area of well 

Dedicated sampling Condition of, .. 
equipment 

PVC Riser Condition of riser & surVey reference 
point. 

--- - -- -

Comments: 

Note: s. ~t1._ ,,,~, \Jill! Un.~p.,~~ 
Chilck On~/~ ·tnl~.tI~,CtorY 8Jpfa~ ~I~: t 

·~;iJi~~;rZiii!.t~~;,~"U'Y"ili' .;, ,!~; 

". ":" 

I"spe~o~~ Narn!: K. SI (V\fsoti 

Status Observation 

S U 

,/ NONe 

,/ 

V 
,-

'/" . '-' . . , . ~ 

I, ....... 

.. - rtA 
I 

./ I 

- ----- --- ---- I 

... , ~'.: ~~ ~·~·C·', 
.~. • of . ' .... ' ~ . Slgnatu"(~17U,.r ~ 

; ::'.,:"-: ", :,:.:.·{L: , ... ~ .... "~ '. !; . NSWP~ 
" . >:.ih :~:~"' .. , '," .' :"i .t' ; " • "Ffetd Form 

.' I ,:,_,~-.,,;;~\:~;t:/'·'\· ~{;~~\i.:·;~'\'f·.", ~ _ . 
. . . i) ,', . :', • 1,,- ".~:'I' ~ ilu·.···:. (~ .. (1J1\ .. ~ . ,.... I Revtilon: 2 

" I::" ,,;. :it . ..:..,:~; i:>":~I~ ,f: ;"'~, ,.( •. ': (,' I _:if 11'~m.~ I,;, ,", 

!;-~~ . . M. .. l: .... \~i~1:~~~\' .~\. :, .... I·~~·i:,.:'." N~. ,: .. ~,.~~t.~·i.vm.~£;(~r:: ~~,' .. :'~ ',J, It~' r~,~~·:·t'''··· / 
~ .,t , ... ~-.:~~:;#:J!(a~.~ .. ~~,t:p,I'· ,:. -;~~: f: ~l d,·, (' -"I ::1 •• ~; / \f.l~~~·. 

~ , • ,.!. ,p f· ' •• ," Ii ,,', I" ,: ,I' : 

. I 

.:::·t 
'. , 

,;":" 

...... 



• ----_ .. 
MONITORING WELL INSPECTION SHEET 

-. . . . 

NSWCCrane. 

Well 10: 3·2 Z 

Time: . (')?: "'.1 Date: " • O~ - '0 ( . . Inspector's Na~tt: 
'. " ~:., , I· . 

-r.: ~JA#~ 

. . 

Inlpectlon Item . Typel of Problems . . ' ;·.Statill. : ... ! .' Observation 
~ .~ - ' .. 

S U 

Well Tag Is It in-place, legible /' 
.. 

Well security Condition protective case, cap, lock V 

Well pad ... ~condition V 
.. 

.. . 
Well seal Condnlon of ... 

. . V 

Area Immediately around Record any evidence of/or standing ~ 
well pad water In area of wen ... .. 

Dedicated sampling Condition of ... - - tv'~ 
equipment 

PVC Riser Condition of riser & survey reference a/ 
point ... '. ,.',;' f " 

: ,", ~. . . .. . , 

Comments: 
. ~ .. 

,,: ... 

Signature(8) ~ 
. ~ < .. 

Note: S= Satisfactory, U .. Unsatisfactory 
Check one, If unsatisfactory explain 

,'. 
.... ,.. ; •••• ~'.; •• _: 6 _~: 

• 

NSWCCrene 
. FIeld Form 

ReviSion: 2 
November,2000 

I 

4 

.'0 

" 

", 



---.:.----- _._-.- ... ~--.. ' ... ,_ .•.. _--
"-"- "'- -.... --_._--_ ..... _-..:.._-_ .. __ .-

MONITORING WELL INSPECTioN SHEJ:T 
NSWCCrane. 

WeIlID: ..?-ZS 

Time: I~(:J$" Date: b-7" 0 I 

Inlpectlon Item Typel of Problema 

Well Tag Is It in-place, legible 

Well security Condition protective case, cap, lock 

Well pad Concrete or gravel & condition 

WeUseal 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 Condition of riser & surVey reference 
point 

Comments:. Weft, "eV,f/.;C ~ '" ~ 

Note: S .. Satlela~, !J- Unsallela~ 
Check one, If unsatlefactory explain 

• 

StatuI 

S U 

i./ 

V 

V 
.. , .. 

V 

V 

- -
&....I 

... ~. , . 

• 

I" .. pe~or" Name: ""7':~IJ.J If-II ~ 

Oblervatlon 

P.,.iAJ.,IE;' Z:> 

sS$ ~/S4'A 

<!~~.Jf::44"". Aw-QJc~N ~ d,e;, K6 D . 

ks,~h ~V;"""'9" buc:..6Ce..+ .e'~~M ) 

'Ji1~tJ;e (seC"- w.II,1';~) ,.U'f"- ,-e . 
Also ~ .... ~ ____ M"''',J d~ J..Ie ·&N~ o~ s~ 

+tI'I'~~H ,."4';',,,'9 - .r,..~ ICI'~ 

iY.~ .. " 
'f'IS~ I.,ose A+ btlt.ov_oI ~e",e. ( 

'7& ~h-tcn (.II' w/·h",-,,...,&~ 
, 

Signature(s) ~ 

. " 

:. :-:: 

I 

tt:.£ -

I 

NSWCCrane 
. FleldForrri 

Re~ 
Novemb • 

I 

-I 
I 
I • 



• 
Well 10: 3., Z. 4 

Time: '°'° 0 

Inspection Item 

Well Tag 

Well security 

. .... _.---.--e_--

MONITORING WELL.INSPECTION SHEET 
NSWCCrana, 

Date: t£ ·(17-0 I Inspector'1 Name: . 
,', ,; !:"' . 

Typel of Problems . Statua· . 

S U 

Is It in-place, legible V 

-r: ,f'cs J.tj H.;..J 

Oblervatlon 

Condition protective case, cap, lock V tf'4' "~Ae.r.b ~tI~/C' ti J-~LbG 
-~"" 

.. _--_ .. _-•... 

Well pad ( i"'" Concret ~/er 1'8\'81 & condition V (l"'"i rti) PI\D (sfAl) II! if; s M~,L\' -
Well seal Condition of." 

Area Immediately around Record any evidence of/or standing 

weI/pad water In area of well 

Dedicated sampling Condition of... 
equipment 

PVC Riser Condition of riser & surVey reference 
point 

Comments: 

NOle;S .. 5allsfactofy. U. Unsatisfactory 
Check one, ~ unsatisfactory explain 

-, 

." ~ ...... \ ... , .. . , 

V 
.. 

V 

- - ,..vA 

V. . -. 
~ ~.~4"c.~V'~ c:1--1S'-AI',P 

.. 

... :, , ~(.)~~ .... 

:~.:.\:- :'~d:'~' :":!: .\:':. -. 
.. 

.,~ ... 

I 

NSWCCrane 
. FIeld Form 

RevisIOn: 2 
November,2OOO 

-. 

'. , 

.' 

;~ , 
" 

. -r': 
-: 

?: 
.[ 



---'----.. 

..; 

MONITORING WELL INSPECTION SHEET 
NSWCCrane.·· . ..' . 

WeIlID: 3-zr 
Time: /otJO Da~e: t6 .. 7,0 I I",p.~~~r~ N~!rI~: 7": A'OJ04 ~N 

Inspection Item Types of Problem. Statu~ Observation 

S U 

Well Tag Is It In-place, legible .,/ 

Well security Condition protective case, cap,lock 
Y'" 

~~4~p 
,l./S"w J-,~~ tt!" J..cK 

Well pad ~oncret~-· -.0' •• .. condition 
i 

. V' SM~\.\" (tU"4 ~£) />#\0 (SEAL) ,± I 
~ 

Well seal CondHlon of ... 

. Area Immediately around Record any evidence of/or standing . 

well pad water In area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & surVey reference 
point 

Comments: 

~ote: S .. Satisfactory, u .. UneatlsfaC!Ory 
Check one, ~ unsatisfactory elCplalri . 

• 

V 

v 

-. -
V 

.... 
... .. 

, • ,I 

:, ...• ·.i 
. . . 

' .. 

NA 
/" i" 

.. , /Jo 

'. ," 
,'j!. :',1' 

.' 

I"~Q";C r/",L ~;f",,""G 

Sign~~r~(~) -Z;~L ~ -,' 

" j; 
.Jji;iil, 

I 

! 

NSWCCrane 
I I "field Form 

Revision: 2 

tiovemW 

I 

i 
! 

i 
j' , 



• 

APPENDIX 8-3 

• Monitoring Well Development Records 

'. 



e 

. ~ 
Well: 3- 0 , 

Site: JGGI" 'MAil 

Date Installed: NA 

Date: ~/eJ~/c:;) / 
Dev. Method: Surged & pumped 

Pump Type: WHA~E&tP 

Cumulative Water Level 
Water 

Time 
Volume 

Readings 

(Gal.) 
(fl. below TOC) 

I~(J" - Il.l" 

IfDI5 - -
l~'e.l .,,~ L 13 ~8 

"z. cJ - 11·3~ 

J'L~ 48L 
16'Z., - /8.'14 

I~ "1 - 163, 

163~ 481.. IS. ~-z, 

I~J" - Z/'I' 

I' 3& ~'" L Z4-,18 

-----
--- -

e. e 
---- --- .. ---.----- . '-"- ._- . 

MONITORING WELL DEVELOPMENT RECORD Page _I of _,_ 

Depth to Bottom (ft.): Z 8.3S Personnel: K. tY ~ r"f 

Static Water Level Before (ft.): II. \ <0 Drilling Co.: NA 

Static Water Level After (ft.): 24.3 & Project Name: NSWC Crone 

Screen Length (ft.): .-/ Q ' Project Number: .3' 6" 

One Well Vol: II. () L 

Casing 10 (in.): 2 Inch. PVC 

Specific 
Temperature Turbidity Remarks 

(Degrees C) 
pH Conductance (NTU) (odor. color. etc.) 

(Unlts~ 

- - - - S ~.",c~ $'4Y"ttSl ,&=4,;(, Id ~I~ 

/3~~(J 6~5B :J.2..8 -+ \00 Q, 'S~,.,r PLI/. SRt-I I 

Iz.-9o 5·Jf 2.z4 +\Gad 61.rM L+ BR'N 
, 

1t-.z.1 :},o, 0,6'8 460 ~. i..,1 8 A-,l.1 

... r?leY --
- - - -
- - - -

I J. t:J' .J5'.75" /. 9s~ -t-/OQ 0 ~i'#'fIf Re.STAlt.T B-<,A/ 

12. (31 5.St. 0.82.3 5So .il'- B.c 1(1 

- - - - -p"" y . £Nt> 'P~V. 

PID Readings BH O. ~ PPM 

BZ 0.0 PPM 

--------- -
- -

/"'1'"" 



~ 
Well: 30#/0 
Site: Jtf£P lirAI" 
Date Installed: NA 
Date: t;, - O~- 01 

Dev. Method: Surged & Pumped 
Pump Type: - tJHJI(~£. . 

Cumulative 
Water Level 

Time Water. 
Readings 

Volume (fl. below TOC) 
(Gal.) 

1305 - 36« 3 0 

/jZ I - 30.30 

132. S' 241. P;(.1 

133, 24t. 2.~./d 

1.34~ 24'- 221a~ 

/34e 3~ L D~Y' 

MONITORING WELL DEVELOPMENT RECORD Page _l of _,_ 

Depth to Bottom (ft.): 30.30 Personnel: To ffOlPt.'<r'1'oJ 

Static Water Level Before (ft.): Ute 44 Drilling CO.:-,N~~.;.....-. __ _ 
Static Water Level After (ft.): 1>fl. Y Project Name: NSWC Crane 
Screen Length (ft.): "..,/0 I Project Number: 3~~" 
One Well Vol: B, 7(' 
Casing ID (In.): 2 Inch. PVC 

Specific 
Temperature 

pH Conductance 
Turbidity Remarks 

(Degrees C) 
(Units --.J (NTU) (odor. color. etc.) 

.. - S.r/~6F /tJ~.",y 

14.76 2.93 0.6'3 ~I \GO 61.'~ {3,eA/ 

- ,.,t<VI I'v...,..... 

--- eECH"'f"~/ 

12. "z. 4.Zfr 0.7Z0 6C1" FfEsfl",+ 
. - S-t-a;" ~ .. "-'/.N'~ eJoU)06V . - -, 

: 

, 
PID Readings BH 0.4 PPM 

B2 ~.f) PPM 
, . o-)} ".,1",,'. 

' .. 
, . , ' ......... oi!'tor."" .,. . ", : :'l':1' -:". '" ~ ~'.';.,':~ ' .. •• ~ __ ""'., _~ ca>flnnod ~,,*,._ bom.';~ ~ ~~;;!(f,;:r tIO-- • .. -' .. '''-" ... _. '-"-"~-4 "'. "",rt ,.,. " nrAvlOI ~ dis belng redevelo~ ~ ftlIS nme. -:. 

I 

1 
t I: 



-.'. '-.,.-- ....•... _ ..... -: •. _ .... • 
.," 

~ MONITORING WELL DEVELOPMENT RECORD Page -L of _1_ 

Well: :5 -\ \ 
Site: J£U 7M~~ 

Date Installed: !'JA I 
Date: <p'" ~ .. 0 

'Dev. Method: Surged & pumped 

Pump Type: W'HAJ..6" AIM' 

Cumulative Water Level 
Water 

Time Readings 

Depth to Bottom (ft.): Z3.6S' 
. Static Water Level Before (ft.): 6. t;.4-

Static Water Level After (ft.): l)R.,( 

Screen Length (ft.): ,.., ICJ ' 

One Well Vol: 9.3L 
Casing ID (In.): 2 Inch. PVC 

Specific 
Temperature pH Conductance 

Volume (Degrees C) 

(Gal.) 
(Ft. below TOC) (Units---J 

1"15 - 8.1:'.4 - - -
lOt.f( - - 1~·g5 ~_64- a.:S/3"" 

ID2. , ~L 15.~~ - - -
/(),31 18L . 01!'1 It.3 '1 6·3j a.~/7 

j6J4 ,eL 22,,0 

/04\ 19\... I8." 
1045 'dL lB. Ie. 
104/- %4L. ~'< 

Ic5~ 2.4'- 19.108 

IJOo 24L. ;8.7.3 

il () I ~oL. PRy' 

----
--- --- - - - -

Personnel: k. M • T.1f 
Drilling Co.: NA 
ProJect Name: NSWC Crane 

Project Number: .3 '66 

Tu'rbldity Remarks 

(NTU) "(odor. color. etc.) 

- 'j'U/f6G /O.M'-' 

'7 'aao ~.l'M eRN 

- I' 

'l'O()O i),1ty ~r 
.... 

R"~ c '" ~ ftG tIC 

\\ .. .. 
R~ s--t Il Q.~ 

s"",,p BRiJ 
-- F?6£H.flCtfttr .... 
.. ~~s;'.f~ . ..... 

bRY e~J) 1>EV. 81(N 

PID Readings BH 0 PPM 

BZ 0 PPM 

MW location and 10 WEIr .. ~~flrmed using flgures. bortng logs ClOd' 999 MW Inventory YfS~ N~_" _._ 

•• -,- ... ,-" ••• ~. ' .... t..,II"'rl n~ nnrt of a orevlous Rfl and IS being redeveloped at tt'lls tlfTl8. 
.!.': 

I 

I 

I !. 

! 



~ "----_ .. -.. '-. ,. ' .. \..-" 

~ 
Well: 3- I? 
Site: \e'qt' 72.+, I 
pate Installed: NA 
Date: 46" 7· a I 
bev. Method: Surged & pumped 
Pump Type: W#~"41C 

Cumulative 
Water Level 

Time Water 
Readings 

Volume 
(Gal.) 

(ft. below TOC) 

,S' /8· - 14,17 
1~33 - 1~,'7 

JS38 3oL. 2.,0, 13 

1543 60 L. 20.33 

--

MONITORING WELL DEVELOPMENT RECORD Page l- of _' __ 

Depth to Bottom (ft.): Z?- ~ 0 

Static Water Level Before (ft.): /4,17 
Static Water Level After (ft.): 2.0 . 3 ~ 
Screen Length (ft .): - 10 ' 
One Well Vol: - ,. 3 L 
Casing 10 (In.): 2 Inch. PVC 

Specific 
Temperature 

pH Conductance 
(Degrease) 

(Units ----J 

/2.37 6..lb t::), 3 ~5' 

/1, 73 S. 77 0 .. 3;;{,l:J 

J/,7° ,:)/~ 0 .. ':171 

• .;j 
, 

.. ' 
~ 

Personnel: K.M, ~ . r. ~ 
Drilling Co.: NA 
ProJect Name: NSWC Crane 
ProJect Number: .3'460 

Turbidity 
(NTU) 

Remarks 
(odor. color. etc.) 

,.". s vA <; 4' "CJ "'" ~ .,.J ~ 
< \\~O 

.DA.e~ lkA/ tOLI'M 
~ , • c)0 lUAI \1 

~ 'I Q~ BieN "I 

.. 

PID Readings BH O. 0 

I 

PPM 

BZ d.O PPM 

0,' " ,.~. I··:·.~I'I'· '" .', 

• ~J.~ 1..-_1 __ ._-J_ ....... 1 ___ .... -t thlft tlP"l"\olOio 

1'~ 



• 
~ 

Well: '3 -/3 
Site: JAcI" «"'14. 
Date Installed: NA 
Date: Ie - 06 - 0 I 

Dev. Method: Suraed & pumped 
Pump Type: . IJ~At.£ 

Cumulative Water Level 
Time Water Readings 

Volume (fl. below TOC) 
(Ga\.) 

t'~/" 
I 'z.'5 - 9. t; 4 

162. =1- /0 L. ~~9/ 

/~t.9 zaL. 17.:52. 

1~3z.. ZOL,. 

Jt~4 30L /8 71) 

'(.3-=J- 45L. the. 'I 
1641- 4~'- 2.2,.~q. 

16~2. 45L lZ,,$ 8 

16~ 5'0 L.. D~'I 

W£·LL. <!. P /-'1/s s,.. 

• • 
MONITORING WELL DEVELOPMENT RECORD Page _I of _J _ 

, 
Depth to Bottom (ft.): ~~. 00 Personnel: fr'M § -r.;of', 

Static Water Level Before (ft.): 9~ 7", Drilling Co.: N ..... 

Static Water Level After (ft.): p~ Y Project Name: NSWC Crone 

Screen Length (ft.); _/fJ ' Project Number;'3'~ a 

One Well Vol: 12. '3 
CaSing ID (in.); 2 Inch, PVC 

Specific 
Temperature 

pH " Conductance 
Turbidity Remarks 

(Degrees C) 
(Unlts---> 

(NTU) (odor, color, etc.) 

-.> - ~PI/rt:St£ ~~.< "d M' W -
... $~,....r ~v~<:4 /If. /J::y <n,? 

14.4' ",7Z- Q.4f1Z. ~ llOQ St.P"" - STtljItJ 7'4 .1"4k.~ A ...... 4'< 

.... ,(L S ~,,...,.. 

/3./~ .t:;". 9 0 " O,?,I > 1\<1 Q. 6~"" I 

- t::> .(.. 'I 
i 

...... /1£ co,."" < "i J" 
.... 1f'4s~",d 

13.~z.. 6.'S/" o,~al" ) IlQo E~1) t>6 'tI 4~,I(./ 

'L - /,.wr Q.A/ /V'c 'r IA/ .f"-;P ~ .t. "" .fi:. ~ oc. c 

PID Readings BH u. c) PPM 

BZ tJ .. d PPM 

, 

MW location and 10 were"conftrmed using figures. boring ~ and 1999 MN Inventory VES V NO __ 

,--,,," __ , _. ---+ ~I ~ .... ""~'" I't Rfl rmd Is balno redeveloped at this time. 

. i'~ 

! 
~;t; 

.~~ 

't' ..:. .• . ".,i'~ 

~. :";;:I? 
·pr. '~._._!~~ 

",~ 
tI 

:~ 



~ 
Well: '3. ,~ 
Site: -'if' '?def/"
Date Installed: NA 
Date: &e/o5/tJ I 
Dev. Methbd: Surged & pumped 

Pump Type: WHAL'~ 

Cumulative Water Level 

Time 
Water Readings 

Volume 
(Ga\.) 

(Ft. below TOC) 

1.1"0 - -
1)5C/ - -
IJ:>3 - 1~.66 

IJ3S5 2$'J. -
JJ~" - ZI. -5 

J !}olj'". 3tJ, /~.-5' 

MONITORING WELL DEVELOPMENT RECORD Page I of , - --

Depth to Bottom (ft.): Z1.0 Personnel: -r.~JAHN .( /1', S~M".sON 

Static Water level Before (ft.): J (), 41 Drilling Co.:_.....::M~~=--__ 

Static Water level After (ft.): Z /. S" Project Name: NSWC Crane 

Screen length (ft.): ,..., /()" Project Number: J'~d 

One Well Vol: e.11. 

Casing 10 (In.): 2 Inch. PVC 

Specific 
Temperature 

pH' Conductance 
Turbidity Remarks 

(Degrees C) (NTU) (odor. color. etc.) 
(Unlts~ 

- - - - !W'-«"4'" ~ _/tlM,/'1 

- - - - MAl I 

1397 ~,31 O·4~3 .,. /dtJ () 8AAI .Si/;. 

,2. 81 ~."o o.D~1 ~ /(JI1tJ ,!I;If# 

- - - - J),<. 'f ~ LI.>' 

- - - p.,ey e Zl.~ END 1>e:\I'. -

PID Readings BH (J.e) PPM 

BZ tJ, 0 PPM 

:. MW location and 10 were confirmed using figures. bor. and 1999 MW Inventory VES_'_ NO __ • .. -.~. \AI~" h,,,O Inct"n<>rt n~ nnrt of a orevlous ,d Is being redeveloped at this time. 



•• 
• 

• 
~. 

Well: 3- \5 
Site: J(£P T~If·L. 

Date Installed: NA 
Date: ~ /05 J 01 . r , 
Dev, Method: Surged & pumped 

Pump Type: WAf A J. J;! RaMP 

Cumulative Water Level 
Water 

Time 
Volume' 

Readings 
(Fl. below TOC) 

/ (Gal,) 

/7/0 - 17.8L 
:/72.5 - . Ja~ 

,1z.e 15 L 2041 

J ~ ~ I ~()L. 2 l.S"7 

1734 45L. 2z.Z.Z. 

/737 ~OL 22,81 
. . 

• ••• • 
MONITO~ING WELL DEVELOPMENT RECORD 

'I, 

Page I of I - --

Depth to Bottom (ft,): 32. '0 
Static Water Level Before (ft.): {7. 82, 

StatiC Water Level After (ft.): 1.1., e I 
Screen Length.<ft.): ~/tJ I 

One Well Vol: 9.3 L 
Casing 10 (In.): 2 Inch. PVC 

Specific 
Temperature 
(Degrees C) 

pH Conductance 
(Units ----.J 

- - -
)2..97 '.79 o. S'Z, 

12,30 6.4-1 O.S ,<;, 

12 /7 ~.Z , 0.533 

12.19 6,20 O·SSg 

/2..,1 ~.I ~ d.677 

,'" 

Personnel: K M -1 T,f 
Drilling Co.: ,1./119 
Project Name: NSWC Crane 

Project Number: 3 9 ~ cs 

Turbidity Remarks 

(NTU) _. (odor. color. etc.) 

.- S' ~4".,t. - SU"'t:. r 
~ \000 ,,1. PM 6 e'" . S'+ ,!JI'T- b£ v . 

, 
+1000 ERN 
+'~OQ Md\(." B9# 

""'000 BR;V 
-+, 00t;) ~'" 8'2A/ 4#0 7>£ v 

e' 
" 

PID Readlnas BH 0.0 PPM 

BZ 0' () PPM 

, 

I 

MN location and 10 were conftrmed using figures. bortng logs and 1999 MN Inventory VES_-_ NO __ 

.... ~, -.- _. ,~ 1-- I ......... ; ..... ...-4"'" 'r.\1 f"'\ non nt thl! tlrT"le. 

'.: 
~;; 

~ 
~ 

,:~,+~ 

""''1: 
":'t: 

I . <i':'~ 'i~1 
.>t" • 

.. • ~ or. 

;n 
·.r) 

:-:4 



~ 
Well: 1-/~ 
Site: Je Ee -r~,f I l-

Date Installed: NA 
Date: ka'" 0 ~ - c:J I 

Oev. Method: Surged & pumped 

Pump Type: WHA~~ , 

Cumulative Water Level 
Time Water Readings 

Volume (ft. below TOC) 
(Gal.) 

144S' 
/~:51 - 2.9,,~:) 

J~-' SL -
15'(}~ 35 L ~~.~4 

.J~d8 45L 31.9) 

15"13 70L .t4. 4 ~ 

15'/9 /00 I. 3~.1.3 

NOil!. • • 
W41EA ~~~/ bIJ 

-- --

MONITORING WELL DEVELOPMENT RECORD page~of_l_ 

Depth to Bottom (ft.): 42.25 Personnel: -r:/f'oJI4H,.J 

Static Water Level Before (ft.): 21.1..:1" Drilling Co.:,--C.,v~A __ _ 

Static Water Level After (ft.): '1 ~ , 13 Project Name: NSWC Crone 

Screen Length (ft .): .-/ 0 I Project Number: 3 9G1 0 

One Well Vol: IJ. 7 L.. 
Casing 10 (In.): 2 InCh, PVC 

Specific 
Temperature pH ' Conductance 

Turbidity Remarks 

(DegreesC) (Units---J 
(NTU) (odor, color, etc.) 

... S~~t;4 /<1 ""'N -.. - ~,,"r :;:v //. - -r 

14..~/' 2,t3"- O_~S', 711Qa 8tt;-.' 5/.1'/'/1 "1''''' ,,-,;-c,o. ~., 

- - - - tf£A.I 

13./?- - o.~'34 '> 11()(> , a~,..1 

12·54 - a ~/e '> 1/00 B.,cA./ I 

/2. ~3 - 0,3/7 >/loCJ ~A/ eND 'D~". I 
I 

. 
-

!f'// .6f!';' ~ btl 17 .. ", .. eJ,;t::' $"e, ~,., 

PID Readlnas BH d. d PPM 

BZ IJ ,0 PPM 

". MW location and 10 were conflrrred using figures. 00. and 1999 MW Inventory YES~ NO __ • , . ,... ' ... - _ .• ~ I ~ ~.~. A", .., rllq hAlnn fedevelooed at this time. 



• 
. ~ 

Well: 3-17 
Site: . leE' 'BAlb 

Date Installed: NA 
Date: 6 - '7- 0 I 
Oev. Method: Surged & Pumped 

Pump Type: W<tAI.G« 

Cumulative Water Level 
Time Water Readings 

Volume (Ft. below TOC) 
(Gal.) 

133S - l5. t;.~ 

1345' . - 15, tOS 

1350 3c>L 'D~y 

1365 30 L 23.o~ 

1+0 0 .30 L- 22..4-7 

1'1 0 6'" 3() 1.. Z./.80 

1410 30l- IA. J6 
1415 30l- i"',~ 

1418 4-8t. PIC"; 

... 
- . 

• • 
MONITORING WELL DEVELOPMENT RECORD Page I of / - --

Depth to Bottom (ft.): J o. 0 0 Personnel: K, N. j' 'T.~ 
Static Wafer Level Before (ft.): 15, 6:( Drilling Co.: /VA 

Static Water Level After (ft.): P;(y' . ProjeCt Name: NSWC Crane 

Screen Length (ft.):· ~ / () " Project Number: 3 ,~O 

One Well Vol: '.3L 
Casing ID (In.): 2 Inch, PVC 

Specific 
.. 

Temperature pH Conductance 
Turbidity Remarks 

(DegreesC) 
(Unlts~ 

(NTU) (odor, color, etc.) 

- ~V,f#tS,i£ ,/ 0 """1 #V" 

1.3·~:r 7·3z.. 0.1£>3 ., , , 00 !i~4~~ .z;Irrv 4LPM 

... '"DRY -y 

... 
RE<=HAR4G" ~ .. - " --- '" -., . ", I 

J2 -fe 751 &, t.90 667 Rl!'ffJ9,..t- ,PuW\P I 

- D1('(' e:Nll D6V. 
-p' 

PID Readings BH 0.0 PPM 

BZ 0.0 PPM 
-~ -

--

MW location and 10 were confirmed using figures. boring logs and 1999 MW Inventory YEs-L NO __ 

.. - -'- .. _I-~~~ nt thl. tlr'I'\A 

~', . ....,; 

..It: ._, 

::}: .~. -.~~~~ 
... ~\._ .. .c 

. " 
:.!.,;.. 
;'.} 

) 
d; 

~.\ 



~ 
Well: . :3-/8 
Site: .ts4L' Ud 14 

Date Installed: NA 
pate: ~.? 0 I 
Dev. Method: Surged & pumped 

Pump Type: IN H A t.a 

Cumulative Water Level 
Time Water Readings 

Volume (fl. below TOC) 
(Gal.) 

122;> - /7.r;.5 

/21' - 17.63 

12cJ.3 L#L Pt!.y 

Iz49 Z4L zS; ~Z 

12.5 4 24 1- 24.50 

'Z4'9 24L 23.~O 

Jlo4 z ~'- l.3 .~8 

13O~ 2.4L -
13 de 3&L o,e \/ 

-

~. 

MONITORING WELL DEVELOPMENT RECORD page~of_l_ 

Depth to Bottom (ft.): =,0·3:r 
Static Water Level Before (ft.): 17. &'.1 

Static Water Level After (ft.): P fly 
Screen Length (ft.); _/0 ' 

One Well Vol: 8· / "-

Casing ID (In.): 2 Inc~, PVC 

Specific 
Temperature pH Conductance 
(Degreese) (Unlts--.J 

14/~ 'Z!58 V.l-54 

12..,2..1 6.85' O.Z~O 

,g fig I. 

. 
Personnel: K. M. ,. 7: ~ 
Drilling Co.:_...;..N;:;..:A:::.-_--.;,... 
Project Name: NSWC Crane 
Project Number: .~ 1~c> 

Turbidity 
(NTU) 

Remarks 
(odor, color, etc.) 

---- .$",~<:;4 .,I'd ~~"" 

.,.\\00 BRN ~ ~ ",,o? :s T A ,.( T OF: II. 

.. S .; .. ,.",.~ /-~...- ,J.y ('0 ~YJ 
~ 

...... /1L t:' ".v/J~ 4·"£ 

- \' 
.-w!"" -- , I -... I , -

~l\O(J SRt-J 
• 4'#P o~ "~Ge /p~v .. 

PID Readings BH (), 0 PPM 

BZ tJ,O PPM 

. 
ry • _ •• - 1 __ 1 __ ...... .....4 ..... ",..",,..·u··\of"'4 nt thlq tlt"T'-.A 



• 
~ 

Well: 3-2.Q , 

Site: kv MAI'
Date Installed: NA 
Date: ~- 07 ... o. 
bev. Method: Surged & Pumped 

Pump Type: WHALi!' 

Cumulative 
Water level 

Time Water Readings 
Volume (ft. below TOC) 

(Gal) 

143<:' - 17. -57 

/45/ - 17..57 

145'- 25L, IlJ. Z3 

IG"<sI SOL 1B..67 

e .... , • 
MONITORING WELL DEVELOPMENT RECORD Page I of I - --

Depth to Bottom (ft.): Z '.415'" 
Static Water Level Before (ft.): 17. 57 
Static Water Level After (ft.): 18, 6"" 
Screen Length (ft.): . ~/cJ ' 

One Well Vol: Z 4. t-
Casing ID (In.): 2 InCh, PVC 

Specific 
Temperature pH Conductance 
(DegreesC) 

(Unlts~ 

12. 8~ 756 o ?I=H 

JI.~' .6.?/ 0"'3 

11,3~ 6c4- 6./SO 

I ';'i~ 

Personnel: I(. M i r: 1'(, 
Drilling Co.:,--,IV",-,,-~-,--__ 
ProJect Name: NSWC Crane 
Project Number: 3 ~ , 0 

Turbidity 
(NTU) 

Remarks 
(odor. color. etc.) 

-- S~"'41' S"~~cF r1u_ . .,J) 

7 l \ ()O 6RN ~J..rM 

~ ... \aQ '" ~ 

~\\o~ \, "( E. I>J 0 J) t;. V' . 

. 

, 

PID Readings BH 6, () PPM 

BZ ~,() PPM 

! 

4' 
. , , ... .:,': !:';; .• ' , 'r'·.,IiIN", ',' . . .~. . i ~~ . 

MIN looat1on and 10 ware conftrmed using flgures, boring !COS ~ IF MW Inventory ~ /. 00 __ 

'0 •..• _ .. 1_ ...... I __ ~ .......... thl«l: tl~ 

,'. 
:~ 

< 
11)' 

,·i' 

-.:';~~ 
" j 

'~ 
.~ 



~ 
Well: 3-ZI 
Site: JerE' "MAl I

Date Installed: NA 
Date: ",to:!$' /0 I , 
Dev. Method: Surged & pumped 

Pump Type: WN'AJ..& 

Cumulative Water Level 
Water 

Time 
Vplume 

Readings 

. (Gal.) 
(fl. below TOC) 

~~ 

/Z3 0 .. - -
11.40 - -
/Z~l' .- ..... .Jf.-r~ 

1248 .- //J. '18 

~Z 50 ~OJ. Itl, 'J 8 

IZ~S f:jfJL I ".1)6 

iJOil /ZIJ £ z'3.,5 

/30,5 - -

- ---

MONITORING WELL DEVELOPMENT RECORD page~of_/_ 

Depth to Bottom (ft.): $0;0 Personnel: K. S .. Mkl • ...t .,. T. RllJA~ 

Static Water Level Before (ft.): /,9., Drilling Co.:_....:f'l:.....-A __ _ 

Static Water Level After (ft.): ' Project Name: NSWC Crane 

Screen Length (ft.): ,."." It:) , Project Number: 3'" Q 

One Well Vol: 'T L 
Casing 10 (In.): 2 Inch, PVC 

Specific 
Temperature Turbidity Remarks 

(Degrees C) 
pH Conductance 

(NTU) (odor, color, etc.) 
(Unlts __ ) 

- - - s~~f $""'~C,4' -- - - 8~# HCS - dOdO< 

1115' ~.ld o.S'4tl - ~I.,I"., 

12.44 5. 84- c. ~ e) c:::: ,,,t:J $/, ~~"n/7' 

II. ,4 :i.S? 0.4'" 8$. 'I , . 
,2·14 5,/6 o .5'ou 146 $1. at;,:',,,, 

11.98 S'.~7 o.S/:;.- i(JCO l1/ov/." , 

- - - - ~~;,! "",.c<:4f' /£NI.J D6V. 

I 

I 

PID Readings BH d, () PPM 

.. BZ 0.0 PPM 
- -_.- - -----

• MW loCC'on and '0 .we.e cen',mod ""ng flgu ... b~and '900 MW'nven'o.., VEs-1!! NO __ • .. ~.",. IU,," "'n~ In.tC1l1~d os oort of a prevtous d Is being redeveloped at this time. 



• 
~ 

Well: 3-Zz.. 
Site: J Irjf,P 7it1f', 
Date Installed: NA 
pate: ~ ... <:) ~ - 0 I 

Dev. Method: Surged & Pumped 

Pump Type: WHAW 

Cumulative 
Water Level 

Water 
Time 

Volume 
Readings 

(Gal) 
(ft. below TOC) 

"8311" - -
085~ - -
a85 'l Z4'L. 2l. .k'2-

o~ 0 'Z. A%L 

1)'05 4-Zl Z4.77 
0116- 4lL ZZ,38 

0920 4Z.L. Z.Z .0 0 

tl9t<D 78L 30,Q 0 

~ 

:. • 
MONITORING WELL DEVELOPMENT RECORD Page· Jot I - --

Depth to Bottom (ft.): 3,.0 
Static Water Level Before (ft.): /~. Z z. 
Static Water Level After (ft.): 3a. 9 (J 

Screen Length (ft.): -~o ' 
One Well Vol: 10 L 
Casing 10 (In~): 2 Inch, PVC 

Specific 
Temperature 
(DegreesC) 

pH Conductance 
(Unlts~ 

- --
- --

/zoe" 7.0Z- o.,/~ 

- - -
- - -

'1.1 , ~.40 o,ns 

Personnel:--<-r:....:.,;;;.....Il_· __ _ 

Drilling CO.:--&...;N .... A:::r.-__ _ 

Project Name: NSWC Crane 

Project Number: 1" ~ d 

Turbidity 
(NTU) 

Remarks 
(odor, color. etc.) 

- !>.:.'.cGc /0 ",..,.../ 

- ~~;,f PVA4~ 

~~H~d 1- ~LPM 8~ 
. 

'PRY ... 
- . .IfE t::"" #If.;e~ G 

- " 
)looQ Re'~4,,-f 1>4"'. B~IJ 

... DIt.Y E;NO l)~v. 

PID Readings BH O. d PPM 

BZ ",0 PPM 

MW location and 10 were confirmed using figures. boring logs and 1999 MN Inventory VES_"_ NO __ 

. • -' .• "", -~ ... , .... ~,~,.., mrloVAIf')~d at this time. 

~, 

.. ~ 

~~ 

.. .i; 

';.(/·2 
"'! •. 

"', 
4 ,...:J. 

J. 



~ 
Well: :3. z.'3 
Site: ~££P -;;'''''IL 

Date Installed: NA 
Date: '- - 1 - ~ , 
Dev. Method: Surged & Pumped 

Pump Type: W HAl..'::: 

Cumulative 
Water Level 

Time Water Readings· 
Volume (ft. below TOC) 

(Gal.) 

l~oS - 1&,.04-

SIt\<.\<. G.J.Jn oJ:' 

I~lo - J,-,.C4 

. J"ra ~/~5 ~. 

lfal..' -
l~31 to L I GI.34 

Ib42 ~5L 18.15 

Ib41 ~5L. 18.97 

Iro52 <j5 L "\:>3 
1G>53 S7A'('T Lgw~L/M' , 
lizo z'3S '- \ ~~3 

lil.Z 1.45L ,~. ~-r 

11Z3 2.6OL.. -
17Z7 t. 70 L .z.o.z.~ 

~. TE>:I Z&'.Z-O ~ S/A~7 ",t;: 

MONITORING WELL DEVELOPMENT RECORD Page _, of _, _ 

32..0 I ... ~ ENP of! 1>~V. 

'riI' 
Depth to Bottom (ft.): Zt:...:zo S-lA~.:t 

Static Wafer Level Before (ft.): , G .o~ 

Static Water Level After (ft.): Z. o. Z 3 

Screen Length (ft.): -.. '0 ' 

One Well Vol: <P. z. L 

Casing ID (In.): 2 Inch, PVC 

Specific 
Temperature pH Conductance 
(DegreesC) (Unlts-.-J 

S.I'IhfKG c I9M5 u~ PV~Nt:f. :I 

~ 14kAv'l S1:..D llV\~"" T 

..,.,/A ,. S ti, 
I 

l,Pu// v..o ". l;' 4N~ , -
S£T PPA1P ~9;f.6~ /141 

13.43 (o.Z.9 0.396 

IZ./cJ &..10 0.377 

If. '8 5.84 0·3"10 

P~A1' j.I":A ... $/<"'''''' . .,tc. ~4M 

~\+ ~~ -\~ ( ~ v~ ·FI..O"'V : 

12..oZ. ~.3" O. ~B5" 

- - ,-
12../0 6.44 o.37Z-

$t/A"£ ~ sv,e(i£ ~ ~/ocl< w~ 
~ 

• 
Personnel: K~ t;. T",If 

Drilling Co.: #A 

Project Name: NSWC Crane 

Project Number: 39~o 

Turbidity Remarks 

(NTU) (odor, color, etc.) 

... SIJA,66 10 f\I\\."" -,. 

1u-«i6 (Vo", ..,.s $..I'IJ"Ic~ - a" hv /JI~~~~ ) 

,.. S+Ari 'De v. D",.\< ~RH 

UA?' (o"'- Nlt::J "00+1 ."tlfou~.ul h'-MKe 

- IA4S ~Gf eVld~" c..~ (PI'tr-ts)) 

1-v~16"" t::ol. BRN 5 L Prv\ 

,. \ \OQ BRN 
., 

,. l' ou BRN <0 l... PM 

» \loa BR~ \ \ 

~vF h4AV II- 5Sd,""I!NT-- 'DAJC.K Sf!N 
~I" Ir4. ' 
I ~fT4_ ..... 5LPM l" " 

"51-7 Lt'. 7;fA/ 

~34 t!'/ovt:/y 
zal 6 N I) of:' {)~ V. ~L.cv~y 

PID Readings BH o· 0 PPM 

BZ C>. () PPM 

ITt) - ~O' D ~;~I, ~ du.tr ,t'o /1$A"1 seJJ. -

-

•• I: . 

V 
MW location and 10 were confirmed using figures. bore and 1999.MW Inventory VES__ NO __ • 'I_'~. \"~i1 I.''''. 1,.,.t,.,II<>rl ns oort of a previous d Is being redeveloped at this "me. 



• 
~ 

Well: ~~l4 
Site: JI4'e 7:cA I I 
Date ,Installed: NA 
Date: ~ .- 0"1 ' 0 I 
Dev. Method: Surged 8< pumped 

Pump Type: W#Ai.tr:: 

Cumulative Water Level 
Water 

Time 
Volume 

Readings 

(Gal.) 
(Ft, below TOC) 

081z.. - 49.8° 

o8! (' - 4,.!8 

oe3~ 7t.. 4'.48 
0841 14 L 49·~' 
of$4~ Z-I L 49.7 0 

0851 Z8L 4<J, e3 

oe5~ 35L 42·95' 
o~o, 4z L ~o.1 fJ 

• • 
MONITORING WELL DEVELOPMENT RECORD Page _, of _1_ 

Depth to Bottom (ft.): S, (" 0 

Static Water Level Before (ft.): 49.3 8 

Static Water Level After (ft.): 50. 'B 
Screen Length (ft.): "- 10 I 

One Well Vol: 6,5 Z 
Casing ID (In.): 2 Inch. PVC 

SpecifIc 
Temperature 
'(Degrees C) 

pH Conductance 
(Unlts~ 

/3./0 7. t:05 O. 6Z. 4-

- - -
11 7'- b.94- 0,57/ 

IZ.6"4- ~,1B o.~49 

12,SL ~'. 8L (;.5'-1 L 

IZ,S~ 6. ~z.. eJ. '$"~e 

Personnel: K. {'I,{ ~ ,1'( 

qrllllng Co.:,_..;..#_A ___ _ 
~r.9!~~t Name: NSWC Crane 
Rrojed Number:~9~ 0 

Turbidity 
(NTU) 

Remarks 
(odor, color, etc.) 

.. 'U~aLOAl/N 
• 1,4lPlvt ST.4,cT'DcV • 

~ Hoc::,) SR.N 

- BRtJ 

,.1(00 EIf'N 

'7(100 SRN 
..,.." 00 6RN 
"7lt OO g,eN E.I-J1)D&.V. 

PID Readings BH C/' /) PPM 
'- BZ d. () PPM 

MW location and 10 were confirmed using figures. boring logs and 1999 MN Inventory YES ,/ NO __ 

• .. .. -_. _. ~ ~.~. A~, .. Pl=I nnrll~ helna redeveloped at this ttme, 

,; 

" t" 

.,~ 

:,J 

.:.~:~ 
.! ..... 

... ~.f> ? 
4f':.o::>~ 

, ,,} 

. ~ ~:: 
.. , 



~ 
Well: '3 ··loS 
Site: .IMP "VtAIL 

Date Installed: NA 
Date: ~-7'ol 
Dev. Method: Suraed & Pumped 

Pump Type: WJ.lALi£ 

Cumulative Water Level 
Time Water Readings 

Volume 
(Gal.) 

(ft. below TOC) 

fJ935 - 32·81 

6'49 - ~2.67 

0'54 15i- -
O,5'S 18L DRY 
100 0 18L J'?~-,·U&~ .. ~ 

10 0 S- 18L ~ 

JOIO 18 '-
1015 18L ",,", 

1°/' lll.. -
10 I EJ Z7'- DIt'1 

... . ' . 

MONITORING WELL DEVELOPMENT RECORD PageL of_I 

Depth to Bottom (ft.): 4.1. 15" Personnel: IG (II!. e.. T...r 
Static Water Level Before (ft.): 12,81 Drilling Co.:_tJo...::...:.A~ __ 

Static Water Level After (ft.): DR\( Project Name: NSWC Crane 

Screen Length (ft.): .- I () I Project Number: 3,6 (;) 
One Well Vol: . . &.5 '-
Casing 10 (In.): 2 Inch. PVC 

Specific 
Temperature pH Conductance Turbld~y Remarks 

(DegreesC) (NTU) (odor. color. etc.) -
. (Unlts---,) 

- SV~t48 /d -"'/N 

13.14 8.10 O,J7Z ..,. 1\ co BR.N .iL.PM 

I). of[ 7.7~ 0.0'3 "'loo Bf?N I - s4(Jp PcJM.P - IV.L. , j7.S8 --;;7 

---... . WIt oS 'l'TJ~ 

~ w. /..,.; 1~. 8.3 

-- :k/,L.r' ?~, ~8 .. 
13. ae.- ·7.$7 ~. '7S- > Itoo DJ:.,v (E~P PUAC;8~ - 5io~ Pt/~' 

.~ 
... ...... 

PID Readlnas BHo. cS PPM 

, BZ a,l:; PPM 

• • .•. ,,_ .• -- -_ .. _# ~ ...,''''~'''' "'. .rll~ helna redeveloped at this time. 

i 
! 
i 

! 
i 
I 
! 

#' 



• 

• 

APPENDIX 8-4 

Ground Water Sample Log Sheets, Low-Flow Purge Data Sheets, and 

Field Analytical Log Sheets 



l 

Project Site Name: 
Project No.: 

SAMPUNO,DATA:,'" 

Date: b ~ 7-0 I 
inme-Slart (')~ End:, 8 , 0 
Melt1od:(JM(<) 71\\. "f1 (... 

PURGE OAT k::: . ..... 

GROUND WATER SAMPLE LOG FORM 

NSWC CRANE, IN 
CTC 126 N3960 

Sample 10 No.: 
Sample Location: 
SarT4>led By: 
C.O.C. No.: 

": ... ;;."' :" .. :,. 

Color pH S.C. Temp. Turbidly DO 

IDC/l Vl.ual StaDda.rd mS/em De,..... C NT1J 

P·77 
".:';: .... :';.' "' .. :";' " 

'NSWC Crane ---, 
~:IIIIID 

Page I of ~ 

03CrW0701 
SWMU • 3 o~ M,t4Io7 

~£'~{~£foe~ ,L:. 
Oz..34"1' H~~ 

, ': :." :.::'~'" 

OAP 

mV 

5"31 

Oate: b· 7· 0 , iTotal Well Deplh (TO): .~ ~. S ~ End Purge (hrs): 1t;;'40 

Melt1od:\1k' ~v ~t\~\111.. SlaticWaterLevel(WL): 10. <;, . iTotaI Purge Tune (nin): IkS 

Well Casing: 2· PVC Start Purge (hrs): 13 IS- rrotal Vd. Purged (gal): . 5". 0 

One Casing VoIwne(gaI): -:l.. • 'f 

Analyele Preservetive Contain ... Requirementll Colleoted 

Volatiles App. IX (VOC 1 + VOC 2) HCV4°C (5) 40 mL Glass Vials 

SVOCs App. IX 4°C (2) 1000 rnL Amber Glass 

SIM 4°C (2) 1000 rnL Amber Glass 

4°C (1) 1000 mL Amber Glass v 

Nitrocellulose 4"C (1) 1000 rnL Amber Glass 

TAU« Total Metals plus Sn HN0:I4°C (1) 1000 mL Polyethylene v 

't"W"W" \" 'W-,,,. ''', "J-'''''~ 

Perchlorate APCL Lab. 4°C (1) 500 mL Polyethylene v 

NI1JiteINilratB (field only) 4°C (1) SOO mL Polyethylene ,/ 

. ; .... ::. . .. :,,:.: .. , .. 

PIO reading in PVC riser pipe = (ppm) 

PIO reading in Brealhing ZDne.. 0 (ppm) 

pUt-I\f . fN\.E-' Qu'=>It-L')). SE -r ,N. c.8"rc:.t 0 F s tit Ee:N 

£N.D wL ~ 10. 7 0 

IQA. 

MSIMSD Duplicate 10 No.:' '1£ S 

fb 06070 (0 I 



~ 
PROJECT SITE NAME: 
PROJECT NUMBER: 

nme I Water level 

'3:1.0 I 10,. S"e 
330 -I - rUbV 
'.340 to. (,.3 
,35"0 LJO I_'='~ 
,~O_I 10. b't 
1410 /0 ~<;" 
1~"lD j O._~7 
1~3'O 10" (, e 
14-+0 I 'v. ~ q 
r~_L..1O..t.b' 
It;OU 1 10. b '-' 
';'10 I 10 • ~ &t 

,t;';20 I - (0. b G 

,t;~o -, 10. Gq 
1S"3S- I- (0. '=''f 
I~~ I 10.70 

LOW FLOW PURGE DATA SHEET 

NSWC Crane. IN 
N3~fc:,O JeEP ,.-AAlL 

WELL 10.: 03N\WO"7 
DATE: _ 6·7 '0 I 

S. Condo Turb. DO Comments 

I S71tftr Pt.t ~ ct ~ 
ICf 0 It;-. q4- II. ',lq8 I 170 S.S"O 11"3.b _I u 31U--rZt€AA.~~o __ Oj)PJt 

~hQ S'L2 S--J /. 01:' "' .. S'I I 13.3_L33_3 I " 

L3~ i£. '1 7 J~Q+I ~30 1..4-7 I/?>.~ L2..C,7 I-a.EANEl) ~lO~·nMt( 

,-39 S'; +\ - I~. 78QLL I 0 ,,3f1la7 _14-30 I C.~\.l 

5'.11 10.7/10 1 _~. t._37.1 13 .. 7 133~ 

~L3~_~q~ I 3b 1.13 113.7 I +5P 
~t1-(j __ 12. be3 I :2.3 IO.C1.5 I r~.7 ~L32...S: 
5'.kL.J~"'f1 I -i.-6 10 .. -B7 I ,.3. q I 30$" 

~LJO."("S- I '"7 10. fiB I 1+.0 I~_ 

~+~ ICLbW' I 13 10. fR I l4---JL.._L~_QZ 
S"'.4-c:. I D .. '-~U.-J.3. (] ;q:l... LM-.l _ I :2 87 
I~.·~ S- IO."G.~J-.l 0 10. "fC2...L I+.:~ 14'" 
s.o7 IO.b'\{, I.B,,-G::t. I o. 7Z.l J~~ 3 I~' ~ 
~_:o ~ IOk4'l1 1·8 .. 2.. 10.71.1 I+'~ I ~7 

14:4:f3 IO .. '~ I 7. q 10.71" I t+~ I ts)'S 
\V 14-~ b.G,1-3 I 7._5"" 10.77 11+. ~ I 5'3' I £1'4..0 Ntl'16 

SIGl ::J/~a- • PAGE20F~ , 



• 

• 

• 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Tetra Tech NUS. Inc. 

Project Site Name: NSWC Crane 

Project No.: CTO 159 job # N3960 

Page 1 of 1 

Sample 10 No.: 03 Go/07 Q I 
Sample Location: 03 MW 07 
Duplicate: 0 

SAMPUNG DAT.A::n~~{\j:\:,::::,":· '~"~":~~) ~~: ".;.", .' . ,: ":"~'.~;' ~'. ; .'.<~~~.~.:.:) :'.~'~.:;~ i·:·;:;~~~'~·:1; !~i ~~~:_ L~ .;.=:", '. ';:~;-:::: ~~ ..• ~~j. :.:, :.:: :.::, .~~. :;~; ";~j~" ;': . ;i,H~mn~im~~;~l* 

Date: b' 7· 0 C Color pH S.C. Temp.· Turtlldlty 00 ORP 

nme: JS"""t"Q (VInal) (SUI (mB/em) I"C) arnn (Meter.1IIC/D mV 

MeIhoct UM FIcM I (j €Pt/l. I~ '1 ~ I V. ~ I+.. ~ 7. S- ()~ 77 S-~.1 

Nltrtte (NOzoN): Range 0-0.35 mglL 

Equipment HACH DR-a50 ColOrimeter 

Program No.: 62 

Concentralion: o 
Notes: Altemate forms: NO. ~ NaNo. ----'0 __ --

. Nitrate (NO~): Range 0- 0.50 mglL ;.; 

Equipment HACH DR-a50 Colorimeter 

Program No.: 55 

Concenlration: Q .. Db mgA. 

", ! 

Analysis Tme: 07).0 

"··B· 0 I 

An8Iysis Tme: (J) 7C)U 

b' B· 01 

Nitrite Inter1erence Treatment 0 

If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mgIL 

Noles: Aliamale bin: NO, ~ I N\., /l 

SIGNATURE --z r:::/ :Z;C 

,.:~ .',. 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

HACH DR-a50 Colorimeter 

62 o 
Allemal8lonns: NO. ~ NaNOt _ .... O~·_ 

(N03-N): Range 0- 0.50 mglL 

HACH DR-a50 Colorimeter 

mgA. 

1 of 1 

Sample 10 No.: ED Ob07o, 0 I 
03 f"I\ '<.I V 2 

ORP 

Anatysia rme: 07 2-~ 
6.fj·o/ 

Anatysia rme: 0 ffl.f) 
G· B . 0' 

Ni1rit8 Inl8rfefence Treaunent 0 

results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.SmgIL 

AIlamaI8 tonn: NO, 0, 0 B 

SIGNATURE: --J~ 

• 

• 



e 
Project Site Name: 
Project No.: 

! 

• 
Zona = 

e.· MSIMSO Duplicate ID No.: -

I· 

.. ; .' 

GROUND WATER SAMPLE LOG FORM 

NSWC CRANE, IN 
CTO 126 N3960 

(ppm) 

of"l.. 

Sample 10 No.: 036 W /00 I 
Sample Location: _~SWM=U;;.-...;3~ __ _ 

Sampled By: ,... RO.1A""t..\ 

C.O.C. No.: 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

l1me I. Water Level 

NSWC Crane, IN 
N 3cr(QO J£EP -rAAIL 

Rate pH I S. Condo I Turb. 

SIG.E:~~ 

WELLID.: 
DATE: 

DO Temp. 

• 

3 - la 
7-"-0\ 

ORP 
Comments 

PAGE'2.0F~ 
r 



• 

, 

• 

.,. 

\ 

FIELD ANAL mCAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech Inc. 

1 of 1 

Sample 10 No.: 03 "LV I 0 0 I 
Sample Location: 0:5 I 0 

Duplicate: 0 

HACH DR-aSO Colorimeter 

62 

o mgI1. 

Altarnal8 forms: NO. ~ NaNOz 0 1""'1 / L 

(HOrN): Range 0- 0.50 mglL l7l"l 
HACH DR-aSO Colorimeter Analysis nne: 

No.: 55 :; 

> /. Cz s: rngI1. 

I r.., n.W t-{ '> 0., ~t; M~I L 
Nitri1a In1llrfarance Treatment 0 

results are over limit use dilution method at step 3, 5ml sample 10ml 01 resultX3, range upto 1.5mgIL 



Project Site Name: 
Project No.: 

reading in PVC riser pipe = 

GROUND WATER SAMPLE LOG FORM 

NSWC CRANE, IN 
.CTO 126 N3960 

(ppm) 

S8fT1lle 10 No.: 
SafT1lle Location: 
S8fT1lled By: 
C.O.C. No.: 

PIO Zone = c)-cJ 

MSIMSD Duplicate ID No.: 

.----. 

OliN \\.4:) \ 
SWMU-3 

NSWCc:.ana ---, 



• • • 

til 

- c CD 
E

 
E

 
o 
u 

I~ 1:5 
1<: 

.. 
• I~' 

. 

I . I:~'-



,i .", 
'" " , 

FIELD ANAL mCAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

1 of 1 

Sample 10 No.: 03byJ\\ol 

HACH DIWSO Colorimeter 

62 

Q mgA. 

Allamal8 !Drms: NOz --'1- NaNOa __ 0'--_ 

(N~): Range 0- 0.50 m~ 

HACH DIWSO Colorimeler 

No.: 55 o mgA. 

Sample Location: 0)- \ \ 
Dupticate: 0 

Analysis Tme: 

Analysis Tme: '" <;' 0[ 

Ni1rite Interference T reattnent 0 

results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5m~ 

". 

• 



• GROUND WATER SAMPLE LOG FORM 

Page....l. of'l... 

Project Site Name: NSWC CRANE, IN Sample 10 No.: L2 )(,y, ~a:2:l 
Project No.: CTO 126 N3960 Sample' Location: SWMU-3 

Sampled By: ~t5~ C.O.C. No.: 6~ :-i"\i~ 

SAMPUNG,DAT,A: .. 

Date: bf':\..l\ [()\ Color pH S.C. Temp. Turbidity DO ORP Odor 

rnme-Start:~~ End: \'\'\.\) Visual Standazel IDS/em Degrees C NTU mell mV 

Method: ~\;.n.""~'"\"1-<.. ( .llSMl. ~.~~q o;~~ \'\.'0- "".\ \.\ .. ~'i' ~ .. :>' '"1.\ .. ?.. ~ 

PURGE DATA: 

Date: bf'}..'\!U\ iTotal Well Deplh (TO): 'A..~.~., End Purge (hrs): {')c('eO 

Method: 'Prn..~~~"3.(. Static Water Level (WL): \"'\..oV trotal Purge lime (min): li;;' 

Well Casing: 2· PVC Start Purge (hrs\: "'1.4~ 1T0tai Va. Purged (gal): ':r.\ 
One Casing Volume(gal): 'l 
SAMf'l£'CO.l1:ECTION:lNF.ORMATlON:'" 

.. . .... : .... 

Analysis Preservative Container Requirements Collected 

Volatiles App. IX (VOC 1 + VOC 2) HCV4"C (5) 40 ml Glass Vials \0 

SVOCs App, IX 4°C (2) 1000 ,mL Amber Glass ~ 

SIM 4°C (2) 1000 mL Amber Glass ~\ 

Explosives 4°C (1) 1000 mL Amber Glass i 
Nitrocellulose 4°C (1) 1000 ml Amber Glass 'l 

•• ITAL ~ Total Metals plus Sn HNO:/4°C (1) .1000 mL Polyethylene ':). 

!TAl: 
,~ 

~~~." .. " lUlU • .> 

Perchlorate APCLLab. 4°C (1) SOO mL Polyethylene 'l 

Nitrite/Nitrate (field only) 4°C (1) SOO mL Polyethylene 'i. 

y.. J!J) \.. P.ClY<. 0"'1"" 

OBSERVAnONSJ:NOTES:'":,.: ' . 
.. . - ... ,:.;::.: .... 

.. 

PIO reading in PVC riser pipe = U"'O (ppm) 

PID reading in Breathing Zone = 
(Il 0'" (ppm) 

\)..-4' A. \.b~..." 

, 

.~ 

I 

( 

IQA,SempI- -:.-;' ",". .. ".',:':':-' 
.. SlgnabJre(s): . . 

• MS/MSD Duplicate 10 No.: 

~~\~ - ~CK::)O-~ t)\t9 \ 



·~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC Crane, IN· J reP 11<J\H_ 
N3CfloO c 

WELlID.: l33- \1. 
DATE: \.:f"').C;/~' 

Time Water level 

p 1'TI) f \, ~S" - - F"" 
l.'\""\~" \~.c)\) h~ 

l)<i()J I "",\9. I \UO 

~t~ I \"\. <\; I \\0 

U'i~ I 'l~.).':\ \\0 

C)i~ I \. q. • ').~ I \\u 

~')o I \ q.'l,A.. I \,~. 

~ ~~ ~. 'l. '? \"'"' 
o<a'\o I \t .", I - \~~ 
"~'\I\' I - \,--.~ \u~ 

C)'i~or-~ .1-, \00 

l)i ~ 1 \.'11 • ')(., \00 
~'iO I . \el .1-i\ - -, loO 

I"),,~i; I \~.~ ~ 

64 .. 0 
(....'\'\ 
(0 .'\~ 

b_'}. .... 

b.l." 
-

("."\.'" 
b .1t-~ 
(g .'l.t 

l".lct 
~.J.~ 
(0. \ct. 
b.,,"1 
(s.\'-' 

-.1. • .1':.\ 

, 

s. cond .. / .. Turb. DO Temp. ORP 

I(m~l~m) "i ... '.J -... ___ .............. _____ ..................... __ ...... _ 

I \l-,\l), 
o.~( ... 
('). ·,u'f 
tl.~1\ 
0."\0\0\ 

0.''''-\ 
0''\0'\ 

t'l . '\" 1\ 
o.1"S\' 
~."'),,~ 

(.)."", 
o .'\1,)Cl 
u.~ 

" .\Cfb 

b.o 
':i'.' 
C\ .. \.( 
5' .'-\ 
b.t;" 
4.' 
1\ ,,\.a 
Ii" ,~ 
l..\ • '1 
~.o 
')..., 
\.\," 
4..0 
'.to 

~ • , -"q 
'\ .. ~'l 

I '.i '"\ 'l. 
I'S .\,\ 
IS.~ 

\.\ ... "1) 
'-\",,", 
\.\.~, 

~"Cb 
"-"1.1 
~ 
~ 
"-\0') 

\~C\ 
\'\..q 
\)..' 
l'l... <l 
\'}." .., 
Jl~l 
Xl-:-, 
\l._~ 

\~«I 
"\,\.v 

~ 
_u~ 

\'\. 
n.1 

\.hlL\ -. 
l~lJO' I 
l. '\\;1.""1 \. \ 

4'\'5"1.'\ J -
~)<...\ I) I).:\. 

1-\''\'-'1.0 I -
... \L.u. ~ 1 'L '\ 
~'b~~~ 
'" "\6'\'.(.a I 4. ~ 
~ '\~'.'l 
4. '\b'i."\ ~ ",", 

,"'b'l.l.. I -
'-\b(U~ -1 b ;l( 
~'\'\.'l I -

~ "\""\\-0 ,." '" 

Comments 

r ~&D 

~"-"O I l ~ # ~ l.c>O <'.0'\ O~'t "\~ ".s,- _n:). '-'\ '\.3- ..... ~ L I \\TO( 

'-- 1_ \?:.NoQ",-o ~~ 
·~~~.Q.OM~ 

SIGt ~~ 
~.~\~. PAGe';kOF~ • 
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FIELD ANAL mCAL LOG SHEET 

.GEOCHEMICAL PARAMETERS 
TauaTech Inc. 

!-tACH DR-aSO Cobrimsler 

62 

0,0 mgA. 

AII8~IB lonna: NO, (). 0 oS NaNo, 0« 0 0 B M '" / L 

(NO,-N): Range 0- 0.50 mglL 

!-tACH DR-aSO Colorimeter 

No.: 55 

o « .., ~ J!19A. 

1 of 1 

Sample 10 No.: 0)" 6-W I). 0 I 
Sample Location: Q 3, - I 1... . 
Duplicate: 0 

ORP 

Analysis Tme: ,C;20 

AnalySis Tlma: I C;;-"3 'I 

Nitrile Interference Treatment ~ 1 e <; 

results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.Smgll 

AItamaIB torm: NO, ~ M~ / L 

SIGNATURE: -""1~t:;J=="-I--~~-~""--'---



Tetra NUS. Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

1 of 1 

Sample 10 No.: EO 0 b 2,0' 0 I 
Sample Location: 0 l-\ L 

HACH DR-a50 Colorimeter 

62 

0., 00 J,., mgJ\. 

Alternate tonns: NO, Q..QQZ NaNo, 0, 01 0 ~\ pt / l. 

(NOrN): Range 0- 0.50 mglL 

HACH DR-ISO Colorimeter 

No.: 55 

o.~8 

Duplicate: ~ 

Analysis Tine: 

Analysis TlITIs: 

Nitrite Interference Treatment ~ yt S 

results are over limit use dilution method at step 3, Sml sample 10ml DI result X3, range upto 1.SmgIL 

Altemate Ionn: NO. I.. b~ M" / L 

SIGNATURE ~ U, 

• 

• 



• 

• 

Project Site Name: 
Project No.: 

SAMPUNG.DATA::;~ 

Date: ~ro\ 

Well Casin;J: 2· PVC 

ana Casing VoIume(gaI): ")..'=' 

Analyaia 

Volatiles App. IX (VOC 1 + VOC 2) 

SVOCs App: IX 

SIM 

Nitrocellulose 

TAL 1M Total Metals plus Sn 

GROUND WATER SAMPLE LOG FORM 

NSWC CRANE, IN 
ero 126 N3960 

Color pH S.C. Temp.. 

Vl~ Stanclud mS/cm Deer-- C 

SafT1)le 10 No.: 
Sample Location: 
SafT1)led By: 
C.O.C. No.: 

Turblclty 

N1'11 

DO 

mill 

NSWCCIa .. ---, 0.-_ 

Pageiof~· 

SWMU-3 o~, I~ 

~~~~~o::. . 
lY}. ~, tV .()O~C\(Q ;::~> 

, 

ORP Odor 

mV 

~otal Well Depth (TO): ·)..ti.'t1\ End Purge (hrs): :l~S 

Static Water Level (WL): \ ')J(\ lTotal Purge TIme (rrir\): \00 

Start Purge (hrs): (~Q.'-\' lTotal Vc:A. Purged (gal): '\. ') 

Preservative Container Requirement. Colleated 

(5) 40 mL Glass Vials \Ii 
(2) 1000 mL Amber Glass fo 
(2) 1000 mL Amber Glass (0 

(1) 1000 m.. Amber Glass '3 

(1) 1000 mL Amber Glass ~ 
(1) 1000 mL Pc:Ayethylene "'3 

IUIU • .>IUj ~ 

Perchlorate 

NitrltelNitrate (field only) 

PIO reading.in PVC riser pipe = 

PIO reading in Breathing Zona = 

Oupllcate 10 No.: 

APCL Lab. 4°C 

(ppm) 

(ppm) 

(1) 500 mL Polyethylene "; 

(1) 500 mL Polyethylene \ 

. ",.,; ~:". . .' :. .. ~ '" ' .... 
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.' ~ 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS,Inc. 

Project Site Name: NSWC Crane 

Project No.: eTO 159 lob # N3960 

Sampled By: BoB £ 

Date: ".).;.~. 0 I Color pH 

Time: \\ ").., (VIsaa1J (SU) 

Nitrite (NOrN): Range 0.0.35 mglL 

Equipment HACH OR-aSO Colorimeter 

Program No.: 62 

Concentration: o 

Nitrate (NO,-N): Range 0- 0.50 mglL 

Equipment 

Program No.: 

Concentration: 

HACH DR-aso Colorimeler 

55 

0,,1.3 

s.c. Temp. 

(illS/em) re) 
o.~ I~.c;-

, . .: .... , 

Page 1 of 1 

Sample 10 No.: 036-'<.1 IS 0 ( 
Sample Location: 6.3 - 13 
Duplicate: 0 

DO 

(IIeter. IIlCID 
~ .• <>I 

~'~Ol 

Analysis Trne: 07 dc;-

Analysis Tcme: 

Ni1rile Inter1arence Treatment 0 

If results are over limn u'se dilution method at step 3. 5ml sample 10ml 01 result X3. range upto 1.5mg/l 

Notes: . AIl8maIa form: NO, ~ t- M '/L 

SIGNATURE: 



Project Site Name: 
Project No.: 

! 
; 

MSIIISD 

GROUND WATER SAMPLE LOG FORM 

NSWCCraIW ---, 
NSWC CRANE, IN 
ero 126 N3960 

Sample 10 No.: --=O=~~~~~ 
Sample Location: 
SarTl>led By: 
C.O.C. No.: 

• 



•• 
.~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

. .• --_ .. _ .. _-_ .. 

LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
N 3CfbO J£EP -rAAtL 

WELLID.: 
DATE: 

03-1+ 
6. '2&-;01 

Pump 

I ~~;.I*(;;el' r LeTvOe~)J",_ ~~!:'I . ;"I'::k.ij:~i"; .1 (S~~IJ~,~~~.I ;·~::}:".I'j::lf'i,.1 c','~ TT, .. ~ml· -,,~··.~.I ,.-,.) .. ;,-,.~,,~~ .. _:~, 
_ . IS;; , . 'lm'iL,;li ,-,mJ!i"M!ru~· _~~~, ;u~c---,--,uLlM i\& n!J-"'dw._fUa.l'.I~ ~mv~ 

Comments 

,o,~ lit .1): 
l~~~ 
I03t; 
JO~ 

IloSS-
IlIoC; 

[f<;".-
III').~ 
II~S 

1145 
r 5"'S" 

f.l.OC;-
1')'-10 

Tl]S-
I )..'l..~ 

JI. 72. ,0.0 
JJ.. .. Q_, ..... 
1)... .. ).'1 qO 
1)..38 
fl-. ~ ~ 
1'2.. .. G.7 
,:l.7f[ 
J2,,-.~ 
l~LCf. S- '" ALq~ 11Q 

\II 
1"i .. 9b 
12. q b -'II 

i 

SIGNAnlRE: ~ ~ . 

- 1 - 1 - 1 -I - 1 - I~r pt,,{~ 

Ita.f::J~ 1 O .. ~~t-_l~-.!. ~_L3..2. 61 13. 'l __ J3S"l_J_ C\.~t1tl.~~_QOO l"l 
16.44 10. G,bt- Lf2.t9 __ L~L<illk.S 137 tf 
16.4-8 1t) .. "''''18.5 __ 1~O''LJ'h~ 1387 
IG.«.· IO,bCSC) 1 ~ .. fi __ II..B71(+.3 13,Cf 
I~.~ 1 o .. b+31~.7 1 J.7B 1 14--./ 1 ~9 
6 .. 4-8 ID. b40 I :l..:l.. 1 1.71 I 13. ~ I -"¥l7 
G.S-O I-O.(,~~ 1 I.'! II.''='I I~ .. lr L3=':l.Q 
6.S"3la"-~3:S 1 -~.L 1 I.G,O 113 .. ' L~~~ 
6~~.JO.~30 1 -"-.7 1'.S"71 let.' 1 +~ 
6~ +1 1 QL,,}.ffi ')" L -r ',Si7[ I ,~ ~_L~~~ 

16.·~(.. lo.~4.12..~--.l1~Ll1;3_ 1 ~t1 
6.1.1 It) .. , 1'1 J I. Cf 1 I. <;Co 1 11';+- 1"'-';>-

r {; :'J..-' 10 .. b l7J {.o 1 I .. C;-J..I (:t~ 11-37 
It;,LO . 10. ~171 .Q._(q~JJ!~)""J If': 3 I ~5'1' 1 ~t) f'1.tt 'i~ 

<. 

77 ,.., N @." 'f0 McjMiN: ( fIcJ (..... PAGE20F~ 

• 

.,~ 

"'';;,~. 
'.: ,,::-.~,,-,: 

j' 
•. ,J:" 



Tetra Tech NUS. Inc. 

FIELD ANAL mCAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

1 of 1 

Sample 10 No.: 0'3 G-W I-t'O I 
Sample Location: 0'5 - I 4 

HACH DR-850 Colorimeter 

62 

O~O 0 I mgA. 

Duplicate: 0 

Allemal8lonns:No.~NaNo. O. ooh ,~'i / l 

(NO,-N): Range 0- 0.50 mg/L 

HACH DR-a50 Colorimeter 

No.: 55 

0,0 ( .mgA. 

Analysis Tme: ., ~7 

Ni1rite Interfarence Treatment 0 

If results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.Smg/L 

SIGNATURE ~ej ~ 

• 

• 



e 

i 

• 

e-

GROUND WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE, IN 
CTO 126 N3960 Project No.: 

MSIMSD 

.. 

- (ppm). 

Zone.. _ 

Duplicate ID Mo.: -

Sal"f1)le 10 No.: 

Sal"f1)le Location: ~r--~~~;;;;"~ 
5aI"f1)Ied By: 
C.O.C.No.: 

5€T@ 
I . 

)...1 STl' C-



~ 
PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSWC Crane. IN JeEP -raAll. 
N 3j'CoO . 

WELL 10.:· 
DATE: 

o:s -(<;""" 
7· ,(J~(j 1 

nme Wafer Level S. Condo TUrb. Comments 

~ (It.{Rfb: 

1£,'-;" '7.7k ~i 0-10.),5<1 1::2.£ Ib.87 I I~. 0 :,3Qg-

rto 2.0 17-.7 \0:0 'v 3 .. c..(,.;~ IO._~~ _I -[rL I'-,,~L'~.+ Sit> 
r(.,~o /7.77 ItO 2.3~ 10· J.bJ _LfJ...~Z.~ftl-'~f+ G03 
b~ LI.7t; (181 . lo._·~~3_1 'f. tJ 17.+1...i1~~ 63'1 CH€</2€-1/J u;,-ri-I pH 1),,~ 

'L,ro L II. s<1 IO.).(P1-_LS.+· 17.S"B_L"~._i- b~ R'fItD s: ~ '*' 
1700 , t;";.~ 10 .:l.'~_Li: .. S=_IZ.yt-J 1&. + ''to 
171\) iD, .1.'7 I 3 .. 1 17,:l8 1 '''.4- 774-
r7JJ) rc:r.:H~'f1 ~.o 17.t)ti lIb, '$ 7.11 

17-1t> ~. -"70 L & 0_-'1,5'f -' )&'-, < 7)...'1 

f1-3') ., 10 • .170 III ~_ IZ 4+1.1'. '3 75:1: 

IZ40 
.., -II '" 10.3.70 1(,,1" 17,+7llG .. -.~ 7~3 

- - _. -- -- .~~fL~ 

--"-

SIGr.E: 7[ ... t 2A- • PAGE-.:loF~ 

... 



• 

• 

.; :1',; ~'; ,~,.(t!J~K~t~Iii,; ~ ; ;Y!r""'/~.'-
, " 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Taira Tech NUS. Inc. 

Project Site Name: NSWC Crane 

Project No.: ero 159 job # N3960 . 

Date: 2.,0 ·0 r Color pH s.c. T.mp. 

T'1InII: '7~ (V1naI) (8U) (m8/cm) ("C) 

Nitrite (NO~): Range 0-0.35 mglL 

, Equipment HACH DR-asG Colorimeter 

Program No.: 62 

Concenlration: o 
Notes: Altemate torms: NO. ~ NaNo,. _-,0"",--_ 

Nitrate (NOroN): Range 0- 0.50 mglL 

Equipment 

Program No.: 

Concenlration: 

HACH DR-aso Colorimeler 

55 

0 .. 142 mgJ\. 

Page 1 of 1 

. Sample 10 No.: O'S~w/1 ~O I 
Sample Location: 0 ~ - , s:: 
Duplicate: 0 

DO 

(IIeter. aaLIJ) 

ORP 
mV 

Analysis Tme: -1 '7tl 0 

Analysis Tune: {liB 

Nilrite Interference Treatment 0 

If results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.SmgIL 

Notes: Abamate tonn: ~ 0, 70 f-k' / l 

SIGNATURE: 



Project Site Name: 
Project No.: 

Brallllhil'la Zone a 

( . 

l3 .35 1< • 'G:."3 :: 

MSIMSO 

NSWCc.u. 

-"--, 
GROUND WATER SAMPLE LOG FORM ~-. 

NSWC CRANE, IN 
CTO 126 N3960 

(ppm) 

Z.'8,A-\: 

Safll)le 10 No.: t?3~W/~ 0/ 

Sample Location: SWMU • 3 

Sampled By: -r I'?~J4N;; 
C.O.C. No.: 

8. Z L 



-_ ........ _-_ ..•.. 
~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

. .. -. '-.......• ----_ .. -.. -_ .. -- .......... -.•. -- .. "--' .-...... _ ... . 

LOW FLOW PURGE DATA SHEET 

NSWC Crane. IN 
t-! 3crtoo JeEP --rtlAl'--

WELL 10.: 
DATE: 

3·/~ 
'(-10'01 

i~;~:~~ ~IP::::, ... rt .. e'T~:~GI ~~,; "~~~;:'''''ll'''' ,jULiSj'~~;"'" ~~~~:~: ,;.,.~:~~l~~o..~~ 1~~:m'·":i~U·.il·I"';\ ''-'';;:!~~~I:iil Comments 
:.llIlln ... '1,. IIllifliutr'\f.l'fi.II ... , ill~((mI.:lM!!m tlrlj i"lJihuINJi~ml. _1.0, ,rHUU.\ IKwe C 

/#14 2.'-/s '5t:J ~.~S 0·358 IZ3 .I".~ IS.~ ~ ~~A~ ,...,,,,,,,,,,,,,dot- SZ(:'~ 

I()()$ ~q.'~l .,,, ~.2..1 o.~-.54 - /6.4~- 14J.79~~ 75 0 MI L/~" 

IO/d Z9.3 4 ~o ~.34 0.3~1 ~o /dJS- 1~.~/4t:J/' 12~".ht1 ~~- " 

IOZa l ,. 3 7 1S~. 1.1 0.1:5''' 3(0 /0. Z->- /~.;I:r 4Z9 / '~t:).., I dIEA"l.. 

1030 29.4.3 8$ t$.d,.~ O. ~4t1 g 3. ·L(2·3() -,6. g34~4 2.800,..., t1/..!"A'<' 

J"~Q 'l.'·4() ~S 5.48 0 147 i7 laol 17.07 4J88 ~~SO""l <!tSAo4t 

1050 "".4 1 8S .5:3' O.~48 17 1~.04. 1~·8L 4'~ I 4500""l ClEAR 

"Od Z. 9. 41 85" ~.~4 0.34 7 I' q sa I~· 81 54' ~35'(J1111 t!'!.I..EAi( 

1110 L").A4 J~~ !>. t.. r o.~44 ;4 ~.8S" 1~·1' 514 ~.3~4",,\ ~~~""", 

JllO 2.9. ~4 ·1(/0 ,.Zg 0.34.1 /1 9.tiS' 1~.4I' Sz.J 7.J:ro~' ~~~AAJ 

I/~O 1.9 47 lod ."'.24 0.341 IS 9.8' .I~.U .545" C83'5:l",\ ~4M' 

/)/;.0 2'.47 /d O S.z.5" 0331 Jt) ~7'; /5.~4 5'.tz~ ~3S-o~1 ~1.4~ 

1150 
.- 5~.,~ 5~~Lt~ 

~ I 

I 

.. 
_____ _ _ ___ ~ __ ~__'__..L-_--..I.. __ -.-JL-__ .L..._ ________ ___I 

SIGNATURE: ~ ~ . P."GE~OF~ 

• 

.... 

~ 
'~l . 

~~~ 

. 'it 
. ~;"'";: 

" 



Tetra Tech NUS. Inc. 

FIELD ANAL mCAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
1 of 1 

Sample 10 No.: O~ 6-'V I b 0 I 
Sample Lccation: 0'1. - I C; 
Duplicate: '0 

HACH OR-a50 COlorimetaf 

62 

Analysis Tme: ___ _ 

fJ,007 mgI\.. 

AllamalB tonns: No.o,021 NaNo. 0, 0 ~ 4- l'f\~ ( l 

Itrate (N03-N): Range 0- 0.50 mglL 
lSI eWN 

HACH OR-a50 COlorimeter Analysis Time: 

>o,,~ 
,. :11 mgI\.. 

e? 
, ~ .t1\ I. NitrilBlnterfarenceTreatment ~ y 

o.~ y..."'l ::. ~ N\2/ L ' , 

I I· . I. :ld·'tl · ~ 
resu ts are over lmit use I ution method at step 3. 5ml sample 10ml 01 result X3. range upto 1.SmgIL 

No.: 55 

AllamaIB torm: N~ ~. oC;- ')(:s =- fo.1 c;-l'f'...~ / l. 

A.~N. i), l~ S~N\.J> l ~ Q}() 

SIGNATURE: _-,7,-1:..;~=~=-_....;'U=--__ -<i~ __ 
" 

• 

.: 



• 

•• 

• 

Project Site Name: 
Project No.: 

SAMPUNG,DATA:' . 

PURGEDATA:;;.",. .... . ':-.' 

Date: b/'").4/c?\ 

Well Casing: 2" PVC 

One Casing VoIurne(gaI): 'l :?, 

Analyala 

Volatiles App. IX (VOC 1 + VOC 2) 

SVOCs App. IX 

SIM 

Explosives 

NitrocelluloSe 

ITALotMTolBI MelBls plusSn 

., .' .' ...; , . "'" - . 

GROUND WATER SAMPLE LOG FORM 

NSWC CRANE, IN 
CTO 126 N3960 

SalTlJle 10 No.: 
SalTlJle Location: 
SalTlJled By: 
C.O.C. No.: 

. .... :', .' 

Page \ Of~' 

SWMU·3 

::", ' .. ; .... :. ;:" 

Color pH s.c. Temp. TurtJlclty 

N'1V 

DO OAP 

Visual SbLDdard mS/em Deere- C mell mV 

Irotal Well Depth (TO): ')..'\..lta End Purge {m): O'1.~" 

Slatic Water Level {WL): .\ 'i.~"l Irotal Purge Time {min): .,~ 

Start Purge (hrs): ()~~ ~ tr~1BI Va. Purged (gal): 1..~ 

PreaeNative Container Raqulrem.nta CoIlGCted 

HCV4°C (5) 40 mI.. Glass Vials ./ 

4°C (2) 1000 mI.. Amber Glass 
/ 

4°C (2) 1000 mL Amber Glass / 
4°C (.1) 1000 mI.. Amber Glass / 
4°C (1) .1000 mL Amber Glass ;I 

HNOJ4°C (1) 1000 mL Polyethylene ./ 

IrAL~ Dissolved Metals plus Sn (if Turb. >10) HNOJ4°C (111000 mL Polyethylene 

Perchlorate 

NltritalNitra1B (field only) 

PID reading in PVC riser pipe = 

PIDreading in Breathing Zone = 

MSIMSO DupilOllte ID No.: 

APCLLab. 4°C 

4°C 

(ppm) 

(ppm) 

(1) 500 mL Polyethylene 

(1) 500 mL Polyethylene 

., ' ...... ' slgnawl"t!ta): 

I 

../ 
, 
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FIELD ANAL meAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Telra Tec:II Inc. 

HACH DR.a50 Colorimelef 

62 

0 .. 00 I IJI9I\. 

Allamate Ionns: NOz 0, O~aNOz Ou 0 07 (\It fJ/L 

(NO,.N): Range 0- 0.50 mglL 

HACH DR-aso Colorimelllr 

No.: 55 

04718 

1 of 1 

Sample 10 No.: 036-\(/17 01 
§ample Location: a :; - 1 7 
Duplicate: 0 

a
Analysis Time: o8ov 

NiIJIIa Inter1erence Treatment ~ y € ~ 

results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mgIL 

Allemate torm: NO, o. 7 Cf M 'J / l. 



GROUND WATER SAMPLE LOG FORM 

Project Site Name: Sample 10 No.: 

NSWCCra .. ---, 

Project No.: 
NSWC CRANE, IN 
CTO 126 N3960 Sa~le Location: ~~:;;.:;..-=-___ .. 

Sampled By: 
C.O.C. No.: 

(ppm) 

R ..... lhinn Zone = o...() 

e.. r'> i)\. ~ S"J~~'\~h;..,(. ,~V((\\) )\w."\.~. 'vv~~'<..~ ~-uJl.S. \\~ {4.~u.",,~ 

~t.~ -t.. \"\ii~ ~4~ ~\\ ... )-~1 w.n ()~1-\'i ~ \~., 

00'-- l·\u ~ .... ~~., ~(r).. 

~ \..v~ ~~ ~ i\~ ~(\\..~ ~ <"t~C;. 
e.- \~ '\ ~ \IIA-~ CA.:' "'''''-I). (... -

MSIIIISD DuplicatelD No.: 

,--. 
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Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

1 of 1 

Sam:e.IDNo.: 03~1~ 01 
Sam _ e Location: 0 S -( _ 

(NOzoN): Range 0-0.35 mglL 

HACH DA-a50 Colorimeter 

Program No.: 62 

CJ, OO~ 

Duplicate: 0 

Ahemal8 lonna: NO. 0" ol./ NaNo. o. 0 ~2. f\A ~ / L 

(N03-N): Range 0- 0.50 mglL 

HACH DA-8SO Colorimeter 

No.: 55 

D. '7 

Analysis nne: 0 ~ I D 

Ni1rite lnterterence Treatment [!(" f E S 
results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.Smg/L 

AlIemal8 form: NO, tJ" 7 7 M 4) / L 

SIGNATURE: -----z~~.-;;V-+--~--"~--

e 

e· 



e· 

e· 

e 

Project Site Name: 
Project No.: 

SAMPUNODATA:: . 

Date: ~ -, -0 I 

PURGE DATA:>:···· ...... ,.': 

'!'. 'I 

GROUND WATER SAMPLE LOG FORM 

NSWC CRANE, IN 
CTO 126 N3960 

Color 

Visual 

pH ac. Tam~ 

StaDd.vd IDS/em Deere- C 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Turbidity 

l'n"U 

DO 

mc/l 

PageLof ~ 

o~~wz.o ,,/ 
SWMU·3 

OZ3:>o ~ttfUC~ ~·i; 
oZ~47 APt!L 

ORP 

mV 

Date: 00 - 9 - 0 I ~otal Well Depth (TO): End Purge (hrs): 17 Z 0 

Slatic Water Level (WL): ,'7.89 [otal Purge TIme (mn): .t1 G 

Well Casing: 2" PVC start Purge (hrs): /·6e:> 0 . Total Va. Purged /IlIIIf. B'/, 

One Casing voIume(~: 7. Z. f, 
SAMPLE·COLLECtlDN·1NFORMAl1ON:;::·:. 

. .... :; .. 

Analyals Preservative Container Requlrementa 

~oIatileS App. IX (vee 1 + VOC 2) HCV4°C 

SVOCs App. IX 4°C 

SIM 4°C 

Explosives 4°C 

Nl1roceliulose 

IIALtM Total Metals plus Sn HNO,.l4°C 

!TAL It( Dissolved Metals plus Sn (if TUrb. >10,. HNO,.l4°C 

Perchlorate APCL Lab. 4°C 

NitritelNilralB (field only) 4"c 

PID reading in PVC riser pipe = (ppm) 

PID reading in Breathing Zone = 0. 0 (ppm) 

.5~-<&I#' rN'/. /4,. 4 ..". ,J-:7 

::L~/1'~/((~ ""V 2./.0 

MSIMSD Duplicate 10 No.: 

(5) 40 rrL. Glass VI8Is 

(2) 1000 mL Amber Glass 

(2) 1000 mL Amber Glass 

(1) 1000 mL Amber Glass 

(1) 1000 mL Amber Glass 

(1) 1000 mL Payelhylene 

(1) 1000 mL Payelhylene 

(1) SOO mL Payethylene 

(1) 500 mL Payethylene 

......... :;; .. : . 

Colleoted 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

nme Water Level 
1>~"":""';"~ ·",.iil'," '''''c" '.Jnn~Oi 

/~~o /7,84 
16/0 /787 
16z. D 17. 89 
16.10 1'7 q z. 
1~f!t:J ''I. q (p 
I~~G> 11. q" 
1700 I~.DZ ,..,,0 19.0t.. 
1'115 '<0.07 
I?ZO \~.Q~ 
172.Z 

NSWC Crane, IN 
N'3crfoO 

Pump 
pH 

Rate 

~ l~iAjl41;i., 

,do..,1 ~ .. G'l 
IOOMJ 5.9l.. 
IOOML ~,qD 

IDOl'll. !5.1S" 
iOO1'lt1.. 5.1i 
,I\Q ".1- 5."8 
lOClML ~."(,, 
100/ll&' 

5 "'" 10tl~L. 5,,,(' 

SIG,~.E: . ~~~ 

WELL 10.: 3 - Z 0 
DATE: ~ ... ~. a / J6EP i'AAlL 

S.Cond. Turb. DO Temp. ORP 
Comments 

'_cmsicm) llikmuii( ii~;'" ';tQ~"eiCi(i~"i I LUJJIIJ!I . U l:.fi(\n;V:~ 
_ ... 

O,.ZS'4 29 9. (J' ·/Z.Y5' Z77 1. ()dOA"/ C'~4""'~ 
a.z" ' 3\ 8.1JI 1 Z."'T:r 35'; 2. OOOM \ \\ 

D· ,Btl IS ~.bb 11.'8 .3e~ ~.oco Itt'- I I 

fJ 112- 12. 9..S4 11.·5"5' Jfl'-l I.J a::Ja ,.. I- 'f 
O. I ~L/ '7 0.52- jz..S1- 1/30 5_ ll':l> MI- II 
O. f5"'1 5.1 8'f8 I2.SZ. ffl3 ~,OOD ,..L If 
0./52- 4.1 fj.SZ I z .'1'1 jl53 j,mD AIL II 

0.(50 :3,<1 9.l!B 17.5~ liS? "1, SUb;ll '- 1 I 

fJ .11/9 3.~ 0."" , ~.""3 ",.z. S. 0lrJ f'It I- " ..:a sf+c.r S"l;"'L'~t!~c:;. 

.,,~ to 
.. , 

/If ;';ftI' Y II I. • 

PAG~F':' • 
7'!.~~ '. 

..' 



• 

• 

• 

Tetra Tech NUS. Inc. 

Project Site Name: NSWC Crane 

Project No,: eTO 159 lob # N3960 

Sampled Bv: ,-n.. 

FIELD ANAL mCAL LOG SHEET 

GEOCHEMICAL PAR"METERS 

Sample 10 No.: 

Sample Location: 

Duplicate: 0 

Page 1 of 1 

SAMPIJN8' DAT~;V~~nl;: 1 • ',:-:" •• /.: "." 
. ":~1!~ijg~!!!; ': .. :< < .. ~~£:j;~~~~.;.; '?~~f: i ;::::.~.; :!. ~~;;;~~~;~~;: :.~.;;?}~ :~;::.;~ i-;'':;:';!~l;~ ;!~;.~,.~~: .. !? i~:~:~~ i~ :~~;';,;:-:. '\lm~~m~~tlmjtliW 

Date: ,&..." . 0 I Color pH S.c. 'Temp. Turbidity 00 ORP 

Time: 17 J...2. (VIaaaI) (8U) 1mB/em) ("c) (In'U) (Meter. IDC/Il IDV 

~:. . . 
',' 

~P.l:.Ecou.EcnoNlANAL"6IS1NFORMATION:;... ···.j·::.·l~~~j~l:·;,:·.·{;·,;:~~!'I~·=~·j:·;··, . ~:~i~ ~~,~ -/j '~ .. ' ~ ::;; ~'~ ,', ":!:':'!':'!:\.~',;.:~)::.~~;;.:. ·.··;~:.~~H~~~~~~~H:~~~~~ . 

Nitrite (NOrN): Range 0-0.35 mg/L 

HACH DR·aso Colorime\er Equipment' 

Program No.: ' 62 

Concentration: Q mgA. 

Analysis Tme: 

Notes: Alternate loans: NO. o.&.Qk. NaNo. O. 00)... "" ~ I L 

Nitrate (N03-N): Range 0- 0.50 mg/I.: 

Equipment 

Program No.: 

Concentration: 

HACH DR-8S0 Colorimeter AnaJysis Trria: I q s;c 

Nitrile Interference Treatment 0 

If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mg/L 

SIGNATURE: -~~L-''''',...;.i~-'''"~",-...JoooO::;;'''''''';:'''-



Project Site Name: 
Project No.: 

MSIMSO -

GROUND WATER SAMPLE LOG FORM 

NSWC CRANE, IN 
CTO 126 N3960 

SafT1)le 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

NSWCCraftI ---, 
ec...2IJCII 

O~6-V2.' 0 I 
SWMU·3 dS-ll 

K, SI M"SU bZ 

• 



• 
~ 

PROJECT SITE NAME: 

PROJECT NUMBER: 

• •••• 
LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
N 3~IoO Jeep. ,.-MIL 

WELL 10.: 
DATE: 

O~·"'l.' 
7 · (~ .<1 , 

. nme Wafer Level pH S. Condo Turb. DO Temp. ORP Comments 

(O~«;"I \ J 16 .. ~ 10.(;0·)...1 7..+ I'.~I JS'.fo 1 A~l-Cl~i\~.Nt'-cjDOIl 

,o~ 'l' I S".Cf't 1~.~fLL~.'3 11..11 I JS'.B 14 fO 

'D~' 1 , 1~ __ -,s,7lC2'_-'6,<;'hgl3.4 -. I 11.01 r'5':'--l~ 

flO c;- I . t I S":s-6. 10 ; 9FfJ1 ~ 0 - Jj:l,.,47r js~ -:l: 1 ~ 1 

IIIe;-- I S~7 lo,t;"4{j I ;l...T-llh"Fs] '1i' .. '): , 51 B 

IIIo--r--- ,- - ---, ,- I~.~c;--,o~t;~l-'-:-' --l
lr,B~Tl~-T-l ~.l.e I ENt5 Ml1~ 

IllOO<) \JI 'til" 1 ~+B 10. ii'4"b I 0.+ 1 U. 80 1 IS' .. , . 1 no 

SIGNAruRE:ili[/A-
1 

p:~GE~F~ 
!;,; 

• 

:~: 

. ~ 



Tetra Tech NUS. Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

1 of 1 

Sample 10 No.: 03G-4.v'2.1 0 I 

HACH DR-a50 Colorimeter 

62 

u,ool mgi\. 

Alt8matsfonns:NO:z0,oo3 NaNO:z (9,00+ 

(NQrN): Range 0- 0.50 mg/L 

HACH DR-a50 Colorimeter 

No.: 55 

D. 3 '1-' 

Sample Location: 

Duplicate: 0 

Analysis Tine: 

Analysis Time: 13 K--" 

Nitrite Intsrfefence Treatment 0 

results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.SmgIL 

Altsmats Iorm: NO, I • 4{ Nt. ~ / \. 

SIGNATURE: -J~Li='==-'-+--_&Ls~_....:::oo....r _ 

• 

• 



• 

•• 

GROUND WATER SAMPLE LOG FORM 

Project Site Name: 
Project No.: 

NSWC CRANE, IN 
CTO 126 N3960 

Date: 7//d/d/ Color pH S.C. Temp. 

P.geLOf~ . 

SafT1lle 10 No.: 03G WZZOI 

SafT1lle LOcation: SWMU • 3 

SafT1lled By: (, dOJAHN 
C.O.C. No.: 

Odar. 

ITIme-Start 18z.c End: L 0 04 Vleual Stallclanl mB/cm Deere- C 

Turbidly 

NTU 

DO 

mcll 

OAP 

mV 

Date: 7//0/ cJ/ Total Well Depth (TO): 

Method: B.I"e/u!e;e. ~"".,. Static Water Level (WL): 

Well Casing: 2" PVC Start Purge (hrs): 

One Casing VoIume<P!': ,. S L 

AnaJyela PreeaNatIYa 

Volatiles App. IX (VOC 1 + VOC2) HCIf4°C 

SVOCs App. IX 4°C 

SIM 4°C 

Explosives 4°C 

Nitrocellulose 4°C 

TA!.o4*Totai Metals plus Sn HNO"t4°C 

iTAL~ Metals plus Sn (if TUrb. >10) HNO"l4°C 

Perchlorate 

Nitrite/Nitrate (field only) 

PIC reading in PVC riser pipe = 

PIC reading in Breathing Zona = 

MS'MSD DupllOllte 10 No.: 

APCLLab. 4°C 

4°C 

-

(ppm) 

(ppm) 

"":.,:" 

32.00 End Purge (m): /8 IS 
Total Purge Time (nin): 170 

/535 !Total Vt:A. PUTged (gIdJ! 14.3 L 

Container Requirement. Collected 

(5) 40 mL Glass VI8Is V 
(2) 1000 mI.. Amber Glass _I/" 
(2) 1000 mI.. Amber Glass ./ 

(1) 1000 mL Amber Glass .,/ 

(1) 1000 mL AmberGiasa /' 
(1) 1000 mL Polyethylene Y" 
(1) 1000 mL Polyethylene .NO 
(1) 500 mL PoIye1hylene i/ 
(1) 500 mL Polyethylene ./' 

., 
'. ~ .. "... 



·i-·-

~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME.: 
PROJECT NUMBER: 

nme Water Level 

NSWC Crane, IN 
N3~'='O 

SIG.E~ ;4:;;~t~:;~ , 

J £EP 'fAA'\'" 
WELL 10.: 3 ~ l.. z. 
DATE: . 7-10 -01 

S. Condo I Turb. ORP 

• 

.' . 

Comments 

PAG£~Of2. 



• 

I 

i 

• 

• 

[~J FIELD ANAL mCAl LOG SHEET 

GEOCHEMICAL PARAMETERS 
Telra TecII NUS. Inc. 

Page' of' 

Project Site Name: NSWC Crane Sample 10 No.: 

Project No.: CTO 159 job # N3960 Sample Location: 03 -22. 

Sampled By: ~ R u l AttW Duplicate: 0 

SAMPUNG·DA.TA:::·:::.' .. c,·, , . ", '''''-;'.~: ·.·:,·C"';.~;':,·::b ... ·l"'·;''''· .... ; ..• +{:~.:;:! •. {\ • .. :.i'::;'~;<'j".':·;·::"···· ::,," ·;:~~,ii)'(';·";l~;!lii;limlfilJjliiffi 

Dal8: 7· (U . 0 ( Color pH S.C. Temp. Turtlldlty DO ORP 

[rime: J 8~O IV1naIJ (SU) (m8/CIII) .I"C) (In'D) (IIet •• IIILIQ mV 

Nitrite (NO~): Range 0-0.35 mglL 

Equipment HACH DR-a50 ColOrimeler AnalySis Tme: 

Program No.: 62 

Concenlralion: O. Q 3 mgJL 

Notes: 

Nitrate (NC>,-N): Range 0- 0.50 mgIL 

Equipment HACH DR-a50 Colorimeler . Analysis Tme: I"'~ 
Program No.: 55 

Concenlration: D • ./ + mgJL 

Ni1rite Interference Treatment 0 

If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mg/l 

. Notes: AhBmate form: NoR.... ,,:S 

SIGNATURE: ---Z~tJlo=====·:--:......j---~--·------



NSWCcra .. -_, 
GROUND WATER SAMPLE LOG FORM -;. 

Project Site Name: 
Project No.: 

NSWC CRANE, IN 
CTO 126 N3960 

o.~ (ppm) 

Zone.. o. c) 

'5.0~ )( . ,(;3 : 2,45/,1' .: 9.Z7 L 

::rH"f~K~ C? 2J I 

",.:,; 

DupllCllltalD No.: 

Sample 10 No.: aj(i~~~a/ 
Sample Location: 
Sampled By: 
C.O.C. No.: 

.·"··i 



•••••• 
.~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

• ••••••••• 

LOW FLOW PURGE DATA SHEET 

NSWC: Crane. IN 
N3'(;,O J £EP -rAA1l. 

WELL 10.: 
DATE: 

~-z. 3 
~- 9- 01 

Water Level ORP Comments 

. .. $""''''",," ~"'J ____ _ 
L&A-< 

" 
,az5 I 17.65 I 166,IH/ I£~S'· Id,4l>7 I i9.Z. II. 77 1-;~3~ 14-1::1' 13aoa"..1 II 

/o_'i51 17.o4-I/"OAlII4·jd ·10.4,"01 J-:J.z.. 1,.74 1-".2.,-14111 4 (10 OM/ " 

lo~s-I .-;7.o~---r/00~114,~7 Itl. 4~5"1 10,0 Ii. f}4 I '3JL1_~~_~L~~~"""'L_~_.: ~I 

.. lo5~ I ..Li.G>.5~ __ Lloqn11J 442-:::].·Q.-::"~71 -8.~ 1.L2~_LL.z.~~ I 40,S I 6dOd,., / II 

IJ~S".J .. 17.04 I lad",,/ 14 __ 82... IO.4S~ L--'-7-.:f'_J,Z,OII13.,o I 4 $'0 17(J()d,,/ "" 

111=5"' lz.aS._ LA)~AfL I ~~(Z_IQ~4-2~.J.t:: 9 1/84 Lj4., to Ist:i'- .'Bd()Od'lJ __ . u 

II z5' I LZt:l~_.J~ L.dL 112,4:12 ., J 1/.72 i1.8/ '-_~~l2.o~Q..M'_"'-

·II~O 17.t:J~ __ r:L4DA1LJ~.ta~lo.46C> <6.8 1,·1'1' 1.-l£,-1!i"_I_"-41~_I~ott\1 1.1 

~~~~I 17 46 I 144m/ 14 ."9 lo.4~eL 5.8~1%?_31 11.71 1544~1~~~::"r':'::"~~ .... ..!/;~ 

. 

SIGNATURE: ~~ M'H 1111. ,; ,. ~ p'AGELOF~ 

• 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
1 of 1 

Sample 10 No.: o3G-tV2~ 01 

HACH OR-aSO Colorimeter 

62 

o 

Sample Location: 

o 

Analysis Tme: J 1:( 0 . 

AJlBmatB tonns: NOa -'2-NaNOa ---.,;0,,",-__ 

INltirat8 (NO,-N): Range 0- 0.50 mgL 

HACH DR-SSO colOrimeter 
AnalysiS Tme: ( 1-.1. C) 

No.: 55 

Ot Q 1: mgi\. 

NI1rItB In18rfarence Treatment 0 

results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.SmgIL 

SIGNATURE: -.~-I-Ji~....:;;:J+----&~· ~"-"""r.-

• 

• 



• I 

I 

I 

I 
i 

• 
I 

: 
I 

I .. 

.. --:. , ' 

GROUND WATER SAMPLE LOG FORM 

Project Site Name: 
Project No.: 

NSWC CRANE, IN 
eTO 126 N3960 

Page \ Of~ 

Sartl)le 10 No.: 
Sartl)le L.ccation: S'NMU·3 

Sartl)led By: 
C.O.C. No.:' 

Date: f.:,/OJofeJ' Color pH ac. T.m~ 

Standard mS/em De.,..... C 

Turbtclty 

N'I17 

DO CAP 

JAlIl mV 

End Purge (m): 1LJ~Q 

MethOd: ~\ uo.ncn. ~~~ Static Waler Level (viIl..): 4,CL'\" 

Well Casing: 2" PVC Start Purge (hrs): \"\. ~ ~ , Total Vol. Purged (gal): '-\ ~ 

One Casing VoIume(gaI): \., 

AnaJyei. Prea.vatlve Container Requirement. CoIjClOt8d 

Voialiles App. IX (VOC 1 + vee 2) HCV4"c (5) 40 nL Glass VI&Is ." 

SVOCs~.IX 
4°C (2) 1000 mt.. Amber Glasa ,j 

SIM 4°C (2) 1000 nL Amber Glass ~ 

ecpiosives 4°C (1) 1000 mL Amber Glasa --1 

NHrocaliulose 4°C 1m 1000 mt.. Amber Glass ../~ 

TAI.._ Total Metals plus Sn HN~4°C (1) 1000 mL PoIyeltYflene V 

, TAl.. ~ Dissolved Metals plus Sn (If Tum. >10) HNOJ4OC (1) 1000 mL PoIyeltYfiene -
Perchlorate APCLLab. 4°C (1) 500 mL Polyelhylene ~ 

NltritelNilralB llield only) 4°C (1) 500 mL Polyethylene ./ 

" I ...... ' 

OBSERYAnONS'/NOTES:.;;';':f"'~;';::::';;i:;l;,'·;'·' :.:,.;:"",:' .. ,,', ,,"', ".j::':"': :".;:,.,~;:::~::,'~":{!i:1'i~:iG;i';;:j:,,'~:':-;;,;;.i';:'';'i~i';:j'i:.'j:::%i};,;Fi':':";1i" :':';';',~;:i";S,;:':~':;;:':;J;::",, ,.':',:;i!;""'"" ':;;)"f~1;;"·':':::;h'\'!i:ii\'f.l',!l!\iiIlii~~t~; 

PIO reading in PVC riser pipe = ~ -() (ppm) 

PIC reading in Breathing Zone.. ""0 Ippm) 

l() ... ~'" A.\.b"\ 

"&'USD Duplloa1eID No.: 

-



------..... __ .... 

~ 
PROJECT SITE NAME: 
PROJECT NUMBER: 

nine Water Level 

'5', 
; 

• _.- ••• -.--- ,-_______ r ___ ~.' , __ •..•• ___ ", •••• _ •••.. _~ _. 

LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
N3Cfeoo JeEP IMI\... 

mp 
Rate 

pH I S. Condo I Turb. DO 

.,' " .• i •..•. ; 

WELlID.: 
DATE: 

Temp. 

O"'~).4 
b 1'l1r./l) \ - r - r 

ORP 

:"i:.f;::' 

Comments 

,:', .J."'~ ... ·.l, ..• ~'~ 

:~. ,.!r .•. r~~~ ,Rf .• 
.... ;',,: 

, 

( 



• 

I 
I 
I 

j 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETEt:lS 
Tetra Tech NUS. Inc. 

Project Site Name: NSWC Crane 

Project No.: ero 159/ob # N3960 

SampledBv: (~O~ B .. 

Page 1 of 1 

Sam;e 10 No.: OSc;..w .2.4-0/ 
Sam e Location: 0'3 -2£ 
Duplicate: 0 

~PUNG DATA..-;;~;~~m~:~~;: j~ i~~;~H~~;m!'} ~,-.:~, .;'.. .. ; '~--:~::;'~;~;!~j~~ .::.~;1f·; I~;~~l:~~mh~i;~~·{\~~~)~~ !~~~; :;~~~~.:;.'~i~;~~?!;~~\~';i~~lf~:~~~~l~i;~:~:·;~ ~.' .... ~.; .,.:~.;;':::. '" ·:·:":.!mn~m
;n~mj:i~~ 

Date: C. . 1.(;. -" I COlor pH S.c. Temp. Twtlldlty DO ORP 

TIme: \b ~'l.. I\'InaJ) (stl) (m8/cm) ("0) omn (IIet •• 1IlCIQ mV 

Nitrite (NOrN): Range 0.().35 mWL 

Equipment 

PIOgI8m No.: 

Concentration: 

Notes: 

HACH DR-aSO Colorimaler 

62 

0.002. 

Nitrate (No,-N): Range 0- 0.50 mgfL ." i 

Equipment HACH DR-aSO Colorimetar 

Program No.: 55 

Concentration: 0" 3> 7 mgil. 

"·)..7-0 I 

AnalysisTme: 07 fa 

G'A~-ol 

Analysis Tme: ,0 73 , 

Nitrite Interference Treatment 0 

If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mWL 

Noles: Allamata torm: NO, ,. c;" N' c, / \.. 

SIGNATURE: _-7t._d_"-.J-· _~_U-____ .;..... 



Project Site Name: 
Project No.: 

FIr",IItnl,'It1 Zona ., 

MSIMSO DuplicatelD No.: 

GROUND WATER SAMPLE LOG FORM 

NSWC CRANE, IN 
CTO 126 N3960 

SafT1)\e 10 No.: 
SaO'1l\e Location: 
SafT1)\ed By: 
C.O.C. No.: 

Of~ . • 
SWMU·3 
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. 1 

Ten Tech Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
1 of 1 

Sample 10 No.: 03> G-\.(/ 2. C;; 0 I 
011-1."< 

HACH DR-aSO Colorimelllr 

62 

(NOrN): Range 0- 0.50 mgL 

HACH DR-aSO ColDrimelllr 

No.: 55 

Q. (B mgil 

Sample Location: 

Duplicate: 0 

Analysis Trne: 

NitrIt9lntarfarence Treatment 0 

results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mgIL 

Mamata fonn: NO. 

SlGNATUAEc-"1£;:;/ ~. 

• 

• 



• 

• 

'. 

APPENDIX 8-5 

Surface Water Sample Log Sheets with 
Field Analytical Log Sheets 



• 

• 

• 

APPENDIX 8-5.1 

Sampling Round 1 (Normal Flow) 



• 

• 

• ' 

SURFACE WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE, IN Sample 10 No.: b3SWOlo( 
( 

Project No.: CTO 126 lob N3960 Sample Location: 0:3.s:,u 51') 0 • 

Sampled By: --rL±~d 

~Stream 
C.O.C. No.: O'::l:§"~ I.AJJ~ 

o Spring 
o~3:SS A'~£. 

SAMPUNG:,DATA:::\::, ..... • : .. ,: .. :.:,:,1;.·.· ·/i':. : :': ,~; r", 
.,,1 .' . ' .. , . ;{,;i.~;~;jj';+~,;i:::~~ 

~, 

Date: (P11f1~1 Color pH . S.C. Temp. TurtJldlty DO ORP Odor 

Sample Tune: CfL~ VIsa.aJ !!bnun mS/em DegreesC N'I11 mell mV 

Depth: Z. iaJ c/eA1C., 1.'I~ 0. 1\3 1'1·JS- gIl '1 Blll/l sIS;" I N~ 
Method: Direct Fill 

SAMPlECOL1£C'nON'INFORMATlON: .. , . '·':':';;::::")',:.i,j;,':;::'J;·'!':' ". ." '" ,.;,;':',:/",':/:, . ""'2~':<' f'\jt£y,~ .' :tt(,,;~ 

Analyela Preservative Container Requirementa eouect.d 

Volatiles App. IX (VOC 1 + VOC 2) HCV4"C 

SVOCs App. IX 4"C 

App. IX Pest. 4"C 

App. IX Herbicides 4"C 

SIM 4"C 

Explosives 4"C 

N'rtroceIlulose 4"C 

rrAL Total Metals plus 50 HNO/4"C 

AL Dissolved MaraJs plus Sn (field filtafad) HNO/4"C 

,.SS 
4"C 

PerohloralB APCLLab 4"C 

NitrilalNitJate (field only) 4°C 

OBSERVAll0NSJ'NOTES:i .. ' 

Estimated Row Rate (GPM): Z. 

QA::S8mples::.c:Gllectad::'iC.: . , .. 

MSIMSD DupUcata ID No.: -

(5) 40 mL Glass Vrals _.L" 
(2) 1000 mL Amber Glass / 

(2) 1000 mL Amber Glass J -
(2) 1000 mL Amber Glass ./ 

(1) 1000 mL Amber Glass ",/ 

(1) 1000 mL Amber Glass a/" 
(1) 1000 mLAmber Glass a/ 
(1) 1000 mL Polyethylene ~ 
(1) 1000 mL Polyethylene V 
(1) 600 mL Polyethylene V 
(1) 600 I1IL Polyethylene if 
(1) 600 mL Polyethylene V'" 

. .. : .... ;'.::..,;; .. COmments::,,; .. ",. '.:~.>" ",ti;i{;',;!;:t,Si!;'" .. 

Round: OJ 

'PooL 3P1 8,/ apr-x 'ii~ l>ecfJ 

. : )', :;"":';'}" :,,:::'::):1:::;(";::"::',:": Signature(s): 

-jj--J 
- J 
~ 

NSWCCrane 
Field Fe,", 
ReWion: 1 
May 2001 

., 



I 

FIELD ANAL YllCAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Taira Tech NUS. Inc. 

HACH DR-aSO Colorimeter 

62 

o 

Notes: Altsmal8 tonns: NO. ~ NaNo, 0 

(N~): Range 0- 0.50 mgfL 

HACH DR-aso Colorimeter 

No.: 55 

O. -:l·1 

1 of 1 

Sam:leIDNo.: a3SWOl 0/ 
Sam Ie Location: 03 c;w/4iO 0 I 
Duplicate: O I 

Analysis Tme: ___ _ 

Analysis Tine: :t.o/B 

Nitrita Interference Treatment 0 

If results are over limit use dilution method at step 3, Sml sample 10ml OJ result X3, range upto 1.SmgfL 

Allamatefl;lrrn: NO, 0. q f M. ... / L . 

SIGNATURE ---;!-j u_ 

• 

• 



• 

• 

',,. . .' " 

SURFACE WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE, IN Sample 10 No.: o3$'fU:)Z() I 

Project No.: CTO 126 Job N3960 Sample Location: (!)~SW~O~ 

~ Stream 

Sampled By: rt. lIt_ ± ~~ 
C.O.C. No.: oz.~5~ ~UGKc.~, 

o Spring 
oZ358 ",~ 

SAMPUNG:DATA:.; ... . . ~. ... < .. ":: . 
. . ~·.':J\.!:";.: .. i.;·:··,·.".· . .. . . .• ,:·,";"4.:'.'""",~'~ 

''<; 

Date: ~/IZ/DI Color pH S.C. Temp. Turbidity DO ORP 0dGr 

Sample Tune: nB/{ VIsul ~tandm mS/em DeDeesC Nn1 mU! mV 

I Depth: 2 i,J tY~ 7.(8 0,,1'/11 1t,.9B I.l/- S;33 33Y.'1 ,JflltJtr 
Method: Direct Fill 

SAMPLE~COLLECll0N!INFORMATlON:': .. .. " ~::";:6'i\i ~~ C.:.':,:,~,.;;.'::'\;':;~ .. :.:.:(;, ::i:';·\'·l+;i'(;';' .' ·:·rBf:~if.~J~jl~~~b~ 

Analylla PrelerYatlve Container Requirements Ca4lecead 

Volatiles App. IX (VOC 1 + VOC 2) HCV4·C (5) 40 mL Glasa VI8Is r/ 
SVOCs App. IX 4·C (2) 1000 mL Amber Glass ./ 

App.IXPest 4·C (2) 1000 mL Amber Glass ,/ 

App. IX Herbicides 4·C (2) 1000 mLAmber Glass / 
SIM 4°C (1) 1000 mL Amber Glass ,/ -
ExpIoaNes 4·C (1) 1000 mLAmber Glass ,/ 

NitroceIlJIoae 4·C (1) 1000 mL Amber Glass ./-

trAL TolBI MalBIs plus So HNO,f4·C (1) 1000 mL Poiye1t1ytene ./ 

tr AL Dissolved MataB plus Sn (field filtered) . HNO,f4·C (1) 1000 mL Polyethylene V" 

ITss 4·C (1) 500 mL Polye1t1ytene V. 

PerchloralB APCL Lab 4·C (1) 500 mL Polyethylene ./ 

Nilrit&'Nitl8te (field only) 4·C (1) 500 mL Polyethylene ,/ 

OBSERVATlONS'l:NOTES~ '. Comments:;.,· .... :.;. . .' ":." . ··.,i;:",:,::!':'i'i::~::;i,'i:liB; .' . 

Round: 01 

-5"70 10 
Estimated Aow Rate (GPM): 

j!J,'J& 5':~ 7J«..P. e n:rr )( 

QASampIes.COUectad:;.· .. ..r .. .. 

MSIMSD ouPucatBlD No.:. 

, : ....... : •. ,: ••. ,::.<,:.;.:.;.:',' .. :. .. 

~ 

."./~ Signature(s): 

~~ 
NSWCC~ 

Field Form 
AIMIian: 1 

May 2001 

.... 

,. 

' .. 

-



Tell'a Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

1 of 1 

Sample 10 No.: o~swo2ol 
Sample location: 

Duplicate: 0 

HACH DR-BSO COlorimeter AMIysis TIne: ___ _ 

62 o 
Al1emate tonns: ~O:t --..t:L. ~ 0 

(NOroN): RcmQ9 0- 0.50 mgfL 

HACH DR-BSO COlorimeler 

No.: 55 

O.-')..b mgJL 

Analysis Tme: (2~O 

Ni1rIte Interference Treatment 0 

results are over limit use dilution method at step 3. 5ml sample 10ml 01 result X3. range upto 1.Smg/L 

Alternate form: NO, I • I + ~#') / L. 

SIGNATURE ---zl::/ U 

• 

• 



• 

• 

• 
i 

, I 
I 
! 

L:. 
; , 

. ,,-i 

I 
SURFACE WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE. IN Sample 10 No.: o35Wo~1 

Project No.: cro 126 Job N3960 Sample location: ru~.5[)O.3 

~Stream 
Sampled By: nt, ~ .,. l<~ 
C.O.C. No.: OZ3~~ ~AVCKS 

, 

[]'Spring 
023<'-/ "'~t. 

SAMP.UNG:DATA:-, ", . ':;::' '" " , '. , ......... :':""';'::':"":;'/;;~" ',:\, :"', :,:::",' , : ':', ::F/"" '!";,~:",1<:'~ 
.,'." .... .'" .... :. " 

Date: IAItZJoJ Color pH S.C. Temp. Turbidity DO ORP Odor 

Sample Tllne: 0 Cf IS, Vlsaa1 ~tanclm inS/em Deereac NTD mUl IIlV 

Depth: //U eJ~ ,],31- O.NO IB,I,I ~.70 tJ.lJ4 "3~b3 /f/oN~ 
Method: Direct Fill 

SAMP,L£:COLt.ECll0N::INFORMATlON:' ":, '.':': ;:":"::;i"'~;::'",h;m:~:;" :{i;;l,::;,;;(::' '''::':'j::t;.';, :,::;":::}i,,,::/?/ F,','!","": ',,, 

AnaIy8Ia 

Volatiles App. IX (VOC 1 + VOC 2) 

SVOCs App. IX 

App. IX Pest. 

App. IX Hertlicides 

SIM 

Expiosilles 

Nitrocellulose 

TAL Total MalBIs plus Sn 

TAL Dissolved Metals plus Sn (field lillered) , 

, [TSS 
Perchlorate APCLUib 

NllJitalNitrate (field onIv) 

OBSERVA1IONS;"NQTES~: 

Estimated Row Rate (GPM): 3;oS-

, 

QA;:sample8iCOUected:;~, .. '. 

MSIMSD DupUcatelD No.: - -

P,....",.tive Conta .... Requllemen .. CoUectId 

HCV4°C (5) 40 mL Glass VI8ls V 
4°C (2) 1000 mL Amber Glass t/ 
4°C (2) 1000 mL Amber Glass ./ 

4°C (2) 1000 mL Amber Glass tt/' 
4°C (1) 1000 mLAmber Glass _V 
4°C (1) 1000 mLAmber Glass ~ 

4°C (1) 1000 mLAmber Glass V 

HNO,t4°C (1) 1000 mL Polyethylene ~ 

HNO,t4°C (1) 1000 mL Polyethylene t/ 

4°C (1) 500 mL Polyethylene V 
4°C (1) 500 mL Polyethylene ./ 
4°C (1) 500 mL Polyelhylene t/ 

.. :. ... ," . ;.:.::; Comments:~;" ' " ... ~,;:"' ... ': : ' ", ""';::';"';,f::!i1j1::~ii.!~,i"~:t\\;8 

Round: Of 

(P re:r ~;jE' X 7"~ PEEP 

, "":"'':':~;;;'!:i''~:j:::;:i,:j';':':':.':', ;:,,,::;,~:,'t,,::;;~:,,", Signatu~(s): 

~~ 
NSWCCrane 

FlaldFotm 
AIMaion: 1 

May 2001 

-

" 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS. Inc. 

HACH DR-aSO Colorimeter 

62 

0" OO~ mgA. 

Altemate tonns: NOz~ NaNOz 0 ( 0"' I 

Itrate (N03-N): Range 0- 0.50 mg/L 

HACH DR-aSO Colorimeter 

No.: 

1 of 1 

Sam~e 10 No.:" ~ --;~'-V"O 30 I 
Sam e Location: :'3SlVkD o~ 0/ 

O J 
Duplicate: 

Analysis Tine: ___ _ 

Analysis TII118: I 1. c:-~ 

NItrite Interfarence Treatment " !Zr" YES 

results are over limit use dilution method at step 3, Sml sample 10ml m result X3, range upto 1.Smg/L 

SIGNATURE: 

• 



• 

• 

• 

• r 

SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 

Project No.: 

$-Stream 
Q Spring 

Date: 1.111/01 

SampieTune: 1'710 

NSWC CRANE, IN 

CTO 126 fob N3960 

Color 

Vka&I 

pH 

SAMP~E:COLbECnGN:;INFORMATlON:<r: .. ' 

S.C. Temp. 

mS/em Deer- C 

Sample 10 No.: 0'3 5WDCoO ( 
Sample Location: 03 51U.O~ 
Sampled8y: -XO""O;::;et+---"Tit.: ... ~~~:;tl=-

C.O.C; No.: O?35~ .t:AucKS. 

oZ 35 3 A,-eL 

Turbidity 

NTU 

DO 

m&l1 
ORP 

mV 

Analy'" P,....".tive Container Requirements CoU-t-it 

Volatiles App. IX (VOC 1 + VOC 2) 

SVOCs App. IX 

lAPP. IX Pest. 

App. IX Herbicides 

SIM 

ExpIosiyes 

NitroceIi.dose 

tr AI. Total Metals plus Sn 

tr AI. Dissolved Metal! plus Sn (field filtsfed) 

TSS 

Pen::hIonlIe 

NitritalNitrate (field only) 

Estimated Row Rate (GPM): 

;v;e;# : ~ /irr 
JJ6"p$:- 5' I.N. 

MSIMSD Duplicate ID No.: .-. 

APCLLab 

Z() 

HCV4°C 

4°C 

4°C 

4°C 

4°C 

4°C 

4°C 

HNO,I4°C 

HNO,l4°C 

4°C 

4°C 

4°C 

(5) 40 mL Glass VI8Is 

(2) 1000 mLAmber Glass 

(2) 1000 mL Amber Glass 

(2) 1000 mLAmber Glass 

(1) 1000 mLAmber Glass 

(1) 1000 mLAmber Glass 

(1) 1000 mLAmber Glass 

(1) 1000 mL PoIyeIhyiene 

(1) 1000 mL PoIyeIt1ylena 

(1) 500 mL PoIyelt1ylena 

(1) 500 mL Polyethylene 

(1) 500 mL Polyethylene 

Round: __ 0 ..... 1'--_ 

F'IDW Co,..;v') 0&/1" 

e~ r'~-r OIJI'1 

' . . ·~ii.;;,.,;:'.:,.< i,:'::;,':"':,."", .. ,.::/ Signature(s): 

~~ 

V-
V 
V 
V 
V 
V· 
,", 

V 
./. 
a/ 
V""'" 
a/ 

NSWCCrane 

FIeld Form 
RtMeian: 1 
May 2001 

'. 



Telra Tach NUS. Inc. 

FIELD ANAL mCAl lOG SHEET 

GEOCHEMICAL PARAMETERS 
1 of 1 

=e ID No.: OSSt.c/O b 01 
e Location: 0'3 <;,u/ 1$ 00 b () I 

O 
I 

Duplicate: 

HACH DR-aSO Colorimeter 

No.: 55 

C)"IO 
Nitrile Interference Treatment 0 

results are over limit use dilution method at step 3. Sml sample 10ml DI result X3. range upto 1.SmgIL 

Allamale form: ~ O,~ t\\~ / L 

SIGNATURE /l-j ~ 

• 

• 



• 

• 

• 

SURFACE WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE, IN ~ample 10 No.: O~ SLt//)'() I 
Project No.: 

, 
CTC 126 Job N3960 Sample Location: Os <;«v/sf} I~ 

Sampled By: KMt.ni 
'+(Stream C.O.C. No.: . 'uZ3:;/ UUGltf:.t 

[] Spring 
oz.35S AA::~ 

, 

SAMPUNG:DATA:~;; :: 
•.. .' .:"::';;:i:'·;',·.:.';:';:·;'c;",;;"",;,:;·;,,C;:;:':~';':;;;/;:'):.!,;:!:':;:);\':':;',,;j;.:;""''''';', ..... .:,;:. :., .: ~·::~;~~~~~t~~a~l~~~~'i 

Date: &:, - ((.) --0/ Color' pH S.C. Temp. Turbidity DO ORP Odor· 

Sample Time: I'.?Z5' VIsaal SbDdan mS/e:m. DepeesC N'It7 mill mV 

4-- ~·,o.9 t. Depth: C'L4'AoC 7.7' o.z~ I~J~ C"J .00 3 4Z- NcJ~' 

Method: Direct Fill 

SAMPl.E'COttECllON:INFORMATlON:";,: .,., · .. ·,··,;,.;·,:;[·,i;;,;i::i' ;~::;\(' :,:",.':'.; ':'!":;':'/:?:'''iC;::'S:t:'S;·,;;;,;.::>,:;:",· 'J::i";,,, 

Analy" p......".ttve Container Requirements CaUl a ... · 

Volatiles App. IX (VOC 1 + VOC 2) HCII4·C (5) 40 mL Glass VI8Is -
SVOCs App. IX 4·C (2) 1000 mL Amber Glass 

.. 
App.IXPest 4·C (2) 1000 mL Amber Glass 

,.-

~p. IX Herbicides 4·C (2) 1000 mL Amber Glass 
,.. 

SIM 4·C '." (1) 1000mLAmberGIass ~ 

Explosives 4·C (1) 1000 mLAmber Glass ,-

N'ltroceIiJlose 4°C (1) 1000 mLAmber Glass ---
I Al Tola! MalBIs plus Sn HNO,f4·C (1) 1000 mL Polyethylene ,--

TAl Dissolved MalBIs plus Sn (field lillared) HNO,f4·C (1) 1000 mL PoIyethYtene -
i!SS 

4·C (1) 500 mL Polyethylene ./ 

Perchlorate APCLLab 4·C (1) 500 mL Polyethylene ~ 

NltritelNitrate (field only) 4·C (1) 500 mL Polyethylene ./ 

OBSERVATlONSj/'NOTES: ··...,::.;j,;·:· .. i\ Comments:;::::};;,;.-;" c.::"': ;. ";' ";',,:,;,U; ~:"/: .," .: ....•.... ,;; .. ::::.:,.::., .:,,;;i!; ."":.'. 

. Round: 0 l 
30 ~ 

Estimated Row Rate (GPM): . S-6& BJ-_.""I s tV.a..,..A 4y .It' ",..e d c:. ~ d,,P-, 
486V& 7~M;'<..5. L4 C'" I-I_~ 

S-rflEAM@. SI\Md>\E- LocAnOt{ ~ JJI 

wlOE /0 
~(,)W €! ~A_,/c / .. ..... 1;_"'" 

OE:€-\P (MAl<) /0 
,. ~o f.c , I r-r. 

QA:Samples,:COllectea::: . " " ·'···;·:'::(":."\l\{;;):.;"o.:.,,,, Signature(s): . . 

MSIMSO Duplicate 10 No.: 

- --- ~~ 
NSWCC .... 

Field Form 
AIMIIIaft: 1 

May 2001 

.. 

< 

.' 



Telra Tech NUS,lnc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

1 of 1 

Sam e location: 

Duplicate: 0 
03 S'4Sb J c;-

HACH DR-aSO Cotorimeler . 

62 

c>(OO~ ~ 

Allema18 tonns: No,o,uo9 NaNo. 0 (0 I 4: ~,,/ L 

(N~): Range 0- 0.50 m!)lL 

HACH DR-a50 Cotorimeler 

No.: .55 

0 .. ('1 ~ 

Analysis Tme: _~ __ 

Analysis nne: I ':)t 2.. 

Ni1rit8 IntlKference Trealrnent 

If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mgIL 

Attema18tonn: NO,Q........a~ N'--~/L 

• 

• 



• 

• 

• 

SURFACE WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE, IN Sample 10 No.: 03,Swl fool 
. Project No.: CTO 126 lob N3960 Sample Location: 03 su71SO' ~ 

Sampled By: . T. ~. 2 k. J'f 

~Stream 
C.O.C. No.: 02. ~:i' ftJ.(Jcx:.s.~ .. 

o Spring 
oZ3S~A~ 

SAMPUNGDATA:;:':.,· ... \"" . 
.. . \'(:<'i'i""'2:::£""':~-"':~""':;':"" :.:,:.:.-:.i ...... " .. "'~.,.':> ~ . '.: . ;:...,:.,. .: .. ":·.·i.:~ ~,,~ 

Date: .~ -10,0' Color pH S.C. Temp. Turbidity DO ORP Odor 

Sample Tune: 12. 0''5 vmw ~wa~ mS/em Deereee C N'I11 mill mV 

Depth: J/" t!.t4'AIC 7.~1 0.16/ It:. 01 0.0 ""0 ~35 ~ 
Method: Direct Fill 

SAMPLECOLLEC110N'INFORMATlON:" ,·.~,.,]:u.'r ':'l":i'Y' ... <\, ..... : .. ,.".",,,',: ;·';·;:·:!';:;i';;-;};:::;';;:;:!!:1:~:~;;:\'('):';i:':;: 

Analy" Preservative COntain. RequirentMta CoIIacIlN 

Volaliles App. IX (VOC 1 + VOC 2) HCV4·C (5) 40 mL GIassVI8Ia V 

SVOCs App. IX 4·C (2) 1000 mL Amber Glass 
v 

App. IX Pest. 4·C (2) 1000 mL Amber Glass ".". 

App. IX Herbicides 4·C (2) 1000 mL Amber Glass 
y 

SIM 4·C (1) 1000 mL Amber Glass 
-i7 

Explosives 4·C (1) 1000mLAmberGlass v' 

Nitrocellulose 4·C (1) 1000mLAmber Glass ~ 

trAt. Total MalBIs plus Sn HNO,l4·C (1) 1000 mL Polyethylene 
- V 

tr At. DSsoIved Metals plus Sn (field fihered) HNO,l4·C (1) 1000 mL Polyethylene V'" . 

trss 4·C (1) 500 mL Polyethylene V 

Perchlorate APCLLab 4·C (1) 500 mL Polye\hylerle ~ 

Nilrit&'Nitrate (field only) 4·C (1) 500 mL PoIyethytene ~ 

OBSERVATlONS:,l'NOrES~ . ~. ;~ . ' :~~ Comments:2", , . .......... , ... ,.:.,.,>.,:.":'."":., :;:;.' +:"r '::,i',' ~~!i!i~f:l,:"t 

Round: 01 bel .. ..., ~4-'j., /"-"t /-:.." 

~ Al4AA. "? ,;C, ;t:~6 '-" :: - 4 ~ ~ t),.,,1#~ 
Estimated Row Rate (GPM): I/~/H 1 

FI/$&'- = 1143E.~ 

SntE1\M @... Sf\rlII \.1C (jJCJ\/lO t( 

t,c/l D~ /Z-

()E~ MI\;< 9 
,. 

, 

QA'Samples'~COIIeclad:·:'! . 
.. ,.;,/::,,/:'.:,';, .•... 1:;"'::):0;;.;:::;·.;;::/:':: Signature(s): 

MSIMSD 
r -

Duplicate ID No.: 

- ~~ 
NSWCCtane 

field Focm 
RaMeian: 1 

May 2001 

. 

~ 



\ 

FIELD ANAL mCAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Telra Tec:h Inc. 

HACH DR-aSO Colorimalar 

62 

0,001 mgJl 

(NOrN): Range 0- 0.50 m!)l'L 

HACH DR-aSO Colorimatsr 

No.: 55 

0,,4: mgJl 

1 of 1 

Sam:e 10 No.: O<'~c.J' Ib 0 I 
Sam e Location: 0 $l.Vh D I b 0 I 

O 
I 

Duplicate: 

ORP 

Analysis Time: 14=9 

Analyais Tme: ,~7 

NI1riIe Interference T realment 

results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mg/L 

SIGNATURE: -~...j.J~ ....... --'iq-......:;5:-0(:::... ~--=s.~_ 

e 

e. 



• 

• 

• 

SURFACE WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE. IN Sample 10 No.: 03 S'V'/7 o~ 

Project No.: CTC 126 tab N3I6O Sample Location: ~{ SCV1Q1. 
Sampled By: 

'Ji.. Stream 

SBtt\ 
C.O.C. No.: Q~3SI ''''leKS '. 

O'Spring 
OZ.347,-,,ocL 

. SAMPUNG:DATA:~,"" •.. ··"···' 
.. :.: ·.).:J?:::.,:./;'UX::;':j,>:,"Y;;'';:,:;<:·:,::i,';:,. './\:.:" ':~·0·:i' . 

• 'J', ,.;" 

Date: b·(o.at Colof pH S.C. Temp. Turbidity DO ORP Odor 

Sample TII118: '0').. 0 Vlaa.d ii,,, ... mS/em DegreeaC N'IV me/l IDV 

Depth: ~-+ .. 
Clail rr.U p.lo'll. J~.S" 0.7 i(.b1- '37~ NON-e-

Method: Direct Fill 

SAMPLECOtLECDON!INFORMATlON::.· .... ::<; .. ;,y:;:;, :""·"'·"·""","'·r,':·';":';;:";·::'·;'N:']::';i!.; 
'" . '. ,:':.'.'." :,.:.:?: •. ,:': ,',.,' '. '::.'n,.:;/?;:':~';'::,i:;';<';::)":;:'::!';:':·· ...• ' 

Ana~ 

Volatiles App. IX (VOC 1 + VOC 2) 

SVOCs App. IX 

App. IX Pest. 

App. IX Herbicides 

SIM 

Explosives 

Nitrocetlulose 

IT Al Total Metals plus So 

IT Al DDsoIYed Metals plus Sn (field filtered) 

ITss 
Perchlorale APCLLab 

NllJitalNltJate (lield only) 

OBSERVATlONS1:NOTES:': 

Estimated Row Rate (GPM): 170 

~...-n€AN\ @ 5A",,~lE 

10 
, 

L&/\O€ 
8 f' OE€f lMAX) 

~SampIes!COllected:·::(.· 
" . 

" '. 

MSIMSD DuplIcate ID No.: 

- -

P..-v.llve Container Requirements CoUect.t 

HCV4°C (5) 40 mL Glass Vials 
., 

4°C (2) 1000 mL Amber Glass V 

4°C (2) 1000 mL Amber Glass V 

4°C (2) 1000 mL Amber Glass fI' 

4°C (1) 1000 mL Amber Glass V 

4°C (1) 1000mLAmberGIass 
." 

4°C (1) 1000 mLAmber Glass ../ 

HNO/4°C. (1) 1000 mL Polyethylene " 
HNO/4°C (1) 1000 mL Polyethylene ../ 

4°C (1) 500 mL PolyethYlene ~ 
4°C (1) 500 mL PoIyelhyiene r/' 

4·C (1) 500 mL Polyelhylene 
." 

COmments::;;:.:;··:·.,· . ." i; ;". ':"; ~.~ ~~ :,1.:0.: :,' ," .;:." .. : .. ' ..... :: ",;.,::!': 
,.,.' " 

:.:; 

Round: 01 

la~110NS fd~Me.l LV Cr~THJ rt- (:RJ ~(S 
}O & 7""') A·C- RI\ 

-

... " .'. "... ::././".",,:,::.:, .. ::::;.:;,.':,~.;:/;.:':.,.;.,:,?;,:i: Signature(s): 

,1'-;/ )~. 
NSWCCrane 

FtBId Form 
ReMIion: 1 

May 2001 

. 



I , 
!. 

FIELD ANAL mCAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Telra MIS. Inc. 

HACH DR-aSO Colorimalllr 

62' 

D « 00 1= mgI\. 

(NO,-N): Range 0- 0.50 mgfL 

HACH DR-aSO ColorimatBr 

No.: 55 

0.20 mgA. 

1 of 1 

Sample 10 No.: 

Sample Location: 03 <;\V/SD I 7 
I 

Duplicate: 0 

AnaIpis Tme: 
,,~O 

AnalysisTme: 1 ~+6 

Nitrile Inleffafence Treatment o;r' yeS 

results are over limit use dilution method at step 3. 5ml sample 10ml 01 result X3, range upto 1.5mgIL . 

• 

• 



• : 

I 

i 
I 

i 

\ .1. 

j 
I 

I 
I 

i .' 
\ 

I 
I 

(~l SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 

Project No.: 

;g.Stream 
O'Spring 

SAMPWNG'DATA:;. . 

NSWC CRANE. IN 

CTO 126 lob N3960 

Sample 10 No.: 03 SW I B 0 ( 
Sample Location: . 03 SCV'/~/)I f:J . 

Sampled By: K.s .11J.. "'-.M -
C.O.C. No.: 02.351 .GfU~S-,; 

o234t7 ""'~~.~\ '''~ .• t 
\~~:':rt ~' 

Date: ~. C 0 ~ O( Color pH s.c. Temp. 

~ Tone: 0 ~ 4Ji JDS/aa Depea C 

1000th: "- - ~f Cl.1\ :-7. ,,~ I 
ti'-M~et-:"'"hod~:";::D~irect--F~i11-----1Chrll' I I ~ ~ .or... IV ,').,., ; Ar. 7 

Analy" Pre.lvatlve Container R.qul,..,.ta 

Volatiles App. IX (VOC 1 + vec 2) HCV4°C (5) 40 mL Glass VI8Ia -
4°C 

,..-. 
~voCa App. IX (2) 1000 mLAmber Glass 

App. IX Pest. 4°C (2) 1000 mL Amber Glass ~----------------------~~------~----------------------~
---~------~~ 

App. IX Herbicides 4°C 

SIM 4"C 

&pIosiws 4°C 

NitroceIIuIoae 4°C 

!TAL TolBI Melals plus 50 HNO-I4"C 

[AL Dissolved Melals plus 50 (field filtered) HN07'4°C 

rrss 4°C 

Perchlorate APCLLab 4°C 

~te (field only) 4"C 

OBSERVATlONS1;NOTES:{~ 

. ; 

Estimated Row Rate (GPM): i f)O. 

-5-rnE~M @.. S'A~PI£ loc.,AWN 

Gf' w( 0 G 

\ 6 I' D€€P (rA".,c), 

(2) 1000 mLAmber Glass 

(1) 1000 mL Amber Glass 

(1) 1000 mL Amber Glass 

(1) 1000 mL Amber Glass 

(1) 1000 mL Polyethylene 

(1) 1000 mL Po/y8thy1ene 

(1) 500 mL Polyelhylene 

(1) 500 mL Polyethylene 

(1) 500 mL Polyethylene 

Round: 0) 

, 

. ." ", ~ . 

-

NSWCCrane 

FlelclFotm 
RIMIian: 1 

t.t.y2001 



i 

i 
I 

Ii 
! I 

Notes: 

\ 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Inc. 

HACH DR-aSO Colorimel8r 

62 

o t 00 I rngJt. 

(NOrN): Range 0- 0.50 msVL 

HACH DR-aSO Colorimeter 

No.: 55 

(1]. 1<: 

1 of 1 

Sample 10 No.: o3StV' B of 
5amp!e Location: 03 SCV/SD I f:J 

I 
Duplicate: 0 

ORP 

Anatysis Tme: ___ _ 

Analysis Tme: 

Ni1riIe Inl8rt8rence Treatment 

results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.Smg/l: 

. Allarnalll form: NO, ~e tA-, / L 

Us 0:::: 

• 

• 



• 

.' 

•• 

SURFACE WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE, IN Sample 10 No.: 03SLv'J 9 01 
Project No.: CTO 126 Job N3960 Sample Location: O~Sif8 ,q 

~Stream 
Sampled By: -r: -
C.O.C. No.: o~ "351 LAUC.KS ... 

o Spring 
o~~47" A~~ 

SAMPWNG!DATA::;,:,.;:; :,:;-.. :,,:-.;;: . •... , .• .'. CC ••. ,,',. j,;;,\:t:~;i.::"'h<. ,','>J' :;::;:,; :;,:,l':(.:!~/)3:~;;';:"'''''' ';''-'';'';';/:: ;";' ), ........ , 
";:' ·" .. ·.;;::'i t,~~:;,l\~:'~%? 

Date: b ·,0·01 Color pH s.c. Temp. Turbldlty DO ORP Odor 

Sample Time: 0830 VIn&l Bt&Ddui mS/r::m DeereeaC In'U m&Il mV 

Depth: 2. - " • (.\etttl ~.'''l... ~."r6 14'.C7. 1.3 ,O.~7 3't~ NON e 
Method: Direct Fill 

SAMPLE;COLL£C110N.;INFORMAlION:';"'·· '. .... ,,' ,~:i",;:'?":::';' ,;','i;,';P: .;\ ',; rr.::'ii::;'::;i(,;P •• """, 

Analy •• P,....".tiv8 Conlatner' RequbwnenD Collullid 

Volatiles App. IX (VOC 1 + VOC 2) HCII4·C (5) 40 mL Glass VIIlIs ,--

SVOCs App. IX 4·C (2) 1000 mL Amber Glass --
App. IX Pest. 4°C (2) 1000 mL Amber Glass ...-
LApp. IX Herbicides 4·C (2) 1000 mL Amber Glass ....." 

SIM 4·C (1) 1000 mL Amber Glass ...-
~ 

4·C (1) 1000 mL Amber Glass /" 

N"ltrooeIIuIose 4°C (1) 1000 mLAmber Glass ..r 

TAl. TolBI MalBIs piUS Sn HNO,f4·C (1) 1000 mL Polyethylene ./ 

TAl. Dissolved MataB plus Sn (field fil1ered) HNO,f4·C (1) 1000 mL Polyethylene t/ 

iTSS 
4·C (1) 500 mL Polyethylene ...,/ 

PerchloraIB APCLLab 4·C (1) 500 mL Polyelhytene or 

Nltrltet'Nltrate (field only) 4°C (1) 500 mL Polyelhylene V 

Ql\\ ~L..-r8 1 1- VOL Olltp "t- M S. M<'U , 

OBSERVATlONS::I,;·NOTES:i.·· '.-,':i,":.<:':' Comrnents::~;";.'>':·· 
"', ,'.,. . : :'-'~; ":;1-,:';':'::':::' ;'.:.,,:'1',":";:"" , .... 

...... : .~. .,: ~ .':: .. 

Round: 0 I 

Estimated Row Rate (GPM): :to 0 ~~ . r () () ,.." (.; r'l. 
.s"VC\~ to c...A-nON 

~---rnEAM @. SAN\A~ \.ocA 17f1'" c::.. TD 5~ Ac~B 
JD'~)#'1hs1 

e I 

&.v1 O~ 
8"<£ (tou ti O'v'l ( 

. I C:, ,t DEEP (M,J\:,<) ".-

QA"Salllp.'COIl8ctect",,· . 
•...• . .•. :1: • ,:;,,:: " .,"" ,'. ~±c;~.1::":;::·:;'~::';:"':,:;;;";i;· Slgnr;; 
y~SD Duplate ID No.: 

€S PO o bloot oj '--JL- ?~ 
NSWCCrane 

Field Form 
ReMaian: 1 
May 2001 

, 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

HACH DR-aSO Colorilntlar 

62 

O. OO'l. mgA. 

Allematll tonns: NOt 0.010 NaNOa 0,00 , c;- M., / l 

(NOa-N): Range 0- 0.50 mgIL 

HACH DR-aSO CoIorimeI8r 

No.: 55 

Analysis Tina: 

AnaIyais Tme: 

results are over limit use dilution method at step 3. Sml sample 10ml 01 result X3. range upto 1.SmgIL 

AltBmatll torm: NO,~~ N\.'\jl 

SIGNATURE: 

• 
1 of 1 

ORP 



• 

e i 

e 
. I 

I 

i 
I 

FIELD ANALYTICAL .LOG SHEET 

GEOCHEMICAL PARAMETERS 

Telra Tedl Inc. 

HACH DfHSO Colorimeler . 

62 

o .. oot" ~ 

Abemal8torms:NOzO,Or;NaNOz 0., 01'1 ty."J/L 

(NO~): Range 0- 0.50 mglL 

HACH DfHSO Colorimeter 

No.: 55 

0 .. 1+ 

1 of 1 

i;2f I 
Duplicate: r 

ORP 

Analysis TIne: ) , '3 0 

AnaIyBis lme: ,~OO 

Nitrile Interference Treatment [9" y €, 

results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mg/L 

,"GNATURE-JL~I u. 



• 

APPENDIX 8-5.2 

• Sampling Round 2 (High Flow/Storm Event) 



• 

• . I 

-n: SURFACE WATER /~LE LOG FORM 
\ 

HIIJi7 f\.0"-if >f7J{t M.. aJNOrT/O\:-l S 
, 

Project Site Name: NSWC CRANE, IN Sample 10 No.: 03S4/0{ e>L 

Project No.: CTO 126 lob N3960 Sample Location: z)3S~O' 

-;n:Stream 

Sampled By: g~ E:&.v' 
C.O.C.No.: 

0 Spring locltnON '. O~Sc.v/so 01 

SAMPUNGDATA:.~.:; .. ' .. - . .. ;,: .. "":::>.:::',.; ..... : .. :.:; ... :,.;: .. :. ,·,;,:r.':" .. 
"':.: ... ..~j~~~~~~)~~f4 .. ,-.:' 

,.:.;, : 

Date: q - q. Of Color pH S.C. Temp. Turbidity DO ORP Odcw' 

Sample TIJTIe: "q 1-0 VPaal ~taDduti mS/em DegreesC rnu mell mV 

Depth: O-~'" Lr 7. <;;1 ~.,j~ 20 .. 8 :t~ fO.7b :LOh N-O~ 
Method: Direct Fill CWfltDy 
SAMPLECOLLECnON'INEORMATlON:' .:',.' .. ", .. ;.;."';;."""': . ~.2;;·i;{i/::;·"::':'::/;';; ;;''''''',/.'\.;.:: ,,..,.:,.: .,",,, ··'i.'''';: c:;"::,,.,; 

.... " ...... j.......... .. '.; . ". .::·!::~;Hl~;~~:f,~1~~ 

Analy •• Preservative 

Volatiles App. IX (VOC 1 + voe 2) HCV4°e 

SVOCs App. IX 4°e 

App. IX Pest. 4°e 

App. IX Herbicides 4°e 

SIM 4°e 

. Explosives 4°e 

Nitrocellulose 4°e 

IT At Total Metals plus Sn HNO/4°C 

IT At Dissolved Metals pIuS Sn (field fiJlefed) HNO/4°e 

tss 4°e 

Perchloraa ·APeU.ab 4°e 

NltritelNitrats (field only) 4°e 

OBSERVATJONS:J;NOTES~:,' 
" .. ',;, 

Estimated Flow Rate (GPM): r 

"V"l..,-M NO()~e'S 
l.D~ Flc.J"v" 

~ 

LT. (2." I N 

QA:Samp~::COIIectad:;~;:' .. :.: .... : ' .::;;)~ " :.,::~,i-i;. 

MSIMSD DupllcatelD No.: 

,. -

Container ReqUIrements CoIIect.d 

(5) 40 mL Glass VU1Is V 
(2) 1000 mL Amber Glass V 

(2) 1000 mL Amber Glass I/' 

(2) 1000 mLAmber Glass wi' 
(1) 1000 mLAmber Glass ~ 

(1) 1000 mL Amber Glass t/' 

(1) 1000 mLAmber Glass V 

(1) 1000 mL Polyethylene e/ 

(1) 1000 mL Polyethylene ,/ 

(1) 500 mL Polyethylene .", 

(1) 500 mL Polyethylene " 
(1) 500 mL Polyethylene 

., 

Comments:.>.;· .. ',:,:::-.::.:" .' 
'.',. ';;.,::A'; 

Round: a:l.... 

~E L-0'1 SDo IL ::ti= 1""540 
p~ ~ 

'-' :~:'I:-': .. ·,i.· ;;:;; .,: .. ;~,.. 

~ 
NSWCCrane 

FialdForm· 
ReMeion: 1 
Mlly2001 

'.:: 

.. 

.. 

.. 



FIELD ANAL YT1CAl lOG SHEET 
GEOCHEMICAL PARAMETERS 

Telra Tech NUS, Inc. 

HACH DR-aSO Colorimeler 

62 

0, O~ I mgA. 

(NO,-N): Range o· 0.50 mglL 

HACH DR-aSO Colorimeter 

No.: 

1 of 1 

Sample 10 No.: 03SWOJ 02.. 

Sample Location: 

Duplicate: 0 

Analysis Tme: <::>,5" ~ 

Nitrite InlBrfarence Treatment ~ 

If results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.5mgIL V--

Altamalllform:NO. 2.43 )( '3 .:. ...,. '.lot;. _, /L 

SIGNATURE: .-;;;:~'.-

• 

• 



• 

i· 

. I 

Project Site Name: 

Project No.: 

"Stream· 
o Spring 

SURFACE WATER SAMPLE LOG FORM 

NSWC CRANE, IN 

CTO 126 Job N3960 

Sample 10 No.: 03> SiN 02... o:L. 
Sample Location: o3sWdt: 
Sampled By: itS f'1./' 
C.O.C. No.: 

Round: 0:;"" 

Estimated Flow Rate (GPM): <. j 

MSIMSO Duplicate 10 No.: 

NSWCCrane 
F'teId Form 
ReMaian: 1 
May 2001 



Tetra Tech Inc. 

FIELD ANAL YT1CAL LOG SHEET 
GEOCHEMICAL PARAMETERS' . 

Sample 10 No.: 

Sample Location: 

Duplicate: 0 

1 of 1 

03SWo2. aZ 

HACH DR-aSO Colorimeter 

62 

Analysis line: 

o . Q(.) 1- mgIl 

. AJ1amatefonns:NOzO.QO~ 0.0// ,.,-,,/~ 

(NOrN): Range 0- 0.50 mglL 

HACH DR-aSO COlorimeter 

No.: 

Nitrite InterflKence Treatment ~. 

results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.SmgIL 

I .• \ "3 ~ 3 _ 3 ~ -, I L 
Allamate form: No, __ 

• 

• 



• 

• 

• 

SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 

Project No.: 

-,'stream 

fi Spring 

NSWC CRANE. IN 

CTO 126 lob N3960 

Sample 10 No.: 0:5 S W o-s 02-

Sample Location: _·...;03;~:;.;:5rW;.....;;O~rs~~ 
Sampled By: --,zs: f!V' 
C.O.C.No.: 

Depth: 0 - 4-' B 
~M~et~ho-:"d:-=D:"!"'"irect~F=iII----tC\'f;AIl ~. t30k>.IOO IQ.1- 17 10.12.:te NON£ 

SAMPLE;COLruECnON4NFORMATJON:";: 

AnaIy8la PJeSelYaUve Contam.' Requirement. Co8ectIIId 

Volatiles App. IX (VOC 1 + VOC 2) HCII4°C (6) 40 mL Glass VIIlls -
SVOCs App. IX 4°C (2) 1000 mL Amber Glass I' 

App.IXPest 4°C (2) 1000 mL Amber Glass -
App. IX Helbicides 4°C (2) 1000 mL Amber Glass t"'. 

SIM 4°C (1) l000mLAmberGlass 
,..... 

4°C ".-
ExpIosiYes (1) 1000mLAmberGIass 

4°C 
./ ~;';;';;';';';;';;'----------+~----

~~";;";';';~~~~------If-.,....-----
t .. 

Nitrocellulose 

rrAL TolBI MeIa1s plus Sn HNO,WC 

rr AL Dissolved Metals plus Sn (field filtered) HNOJ4°C 

t!.SS 4°C 

Perchlorate APCLLab 4°C 

NitritelNitrats (field only) 4°C 

OBSERVATlONS;J:NOTES~·; 

Estimated Flow Rate (GPM): L 1 

MSIMSD Dupic:atlllD No.: 

-

(1) 1000 mLAmber Glass 

(1) 1000 mL Polyethylene 

(1) 1000 mL Polyethylene 

(1) 500 mL PoIyethylerie 

(1) 500 mL PoIyethyfene 

(1) 500 mL Polyethylene 

;':.::: Comments:':;';. . ',. 

Round: __ O,:;,)~< __ 

I 

,,-
,/' 

./ 

V 

./' 

NSWCCrane 
FieldFolm 
ReWian:l 

May 2001 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Telra Tech NUS, Inc. 

HACH OR-a50 Colorimetar 

62 

a oa4 mg.1. 

IrulInne(NO,-N): Range 0- 0.50 mglL 

HACH OR-aSO Colorimeter 

No.: 

1 of 1 

Sample ID No.: C3SW 03 oz. 
Sample Location: 0 ~ S WS D 0 3 
Duplicate: 0 

AnalysisTme: /:5 ~ 8 

'Analysis Tune: / 73 0 

Nitrite Interference TrealmB.nt ~ 

results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.SmgIL 

SIGNATURE: --~----::I"c..-~-7"'~"---'------/,. 
7fi1 vL 

• 



• 

• 

Project Site Name: 

Project No.: 

jHC"stream 
[] Spring 

'~:'1 ~;-O I 
Sam)lla..,Time: , 7 ').. 0 
l~th: " 

...... 
< 

SURFACE WATER SAMPLE LOG FORM 

NSWC CRANE, IN 

CTO 126 Job N3960 

Sample 10 No.: 

Sample Location: 

Sampled By: 
C.O.C.Ne.: 

Color pH S.C. Temp. Turbidity 

Vka&I BUDUr1 JDS/cm Deer- C NI'U 

Method: Direct Fnt-...... 
s.AMPl£tePttEC~INFORMAT10N!~i'~:":::.~;j'!'k:~¥~j~j~r::~:;;!:;h~!:;i!f~~;~:!i~\:f,;\:~~qm~,,;;t;'

!]H;~r!';fi#{ii"1'i;'"~".' 

Analy.. ............. Pnlaefvaave Container R t8 

Volatiles App. IX (VOC 1 + voe 2) .............. HCV4°e (5) 4O~ss VIals 

svoCs App. IX ~,., ~ 1000 mL Amber Glass 

App.IXPest. 4°e ~ (2) 1000 mL Amber Glass 

Aflp.IXHerbicides 4Y" """ (2) 1000mLAmberGiass 

SIM ./ 4°e ~looomLAmberGIa89 

~ ./ 4°e (1) 1000 m~rGIass 

~AI.. Tolal Metals piUS Sn ./ HNO,I4°e (1) 1000 mL 

~Al Dissolved Ma~ Sn (field lillered) HNO,I4°e (1) 1000 mL PoIye~ 

OBSERVAl1QNS':f,:NOTES:';.e.· .. ,. 

Round: 0 L 

ORP· 

mV 

Odor 

Callie'" 

NO SItMP(t:~ Estimated Row Rate (GPM): 

Qrt'j 

O~ 

MSIUSD Duptlcata ID No.: 

I 

NSWCCrane 

F'18Id Fa"" 
ReWian: 1 
May 2001 



SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 
Project No.: 

~ Stream 
o Spring 

NSWC CRANE, IN 

CTC 126 Job N3960 

IEstiimatled Row Rate (GPM): .so 

.9;-0 I ::: :2... 

MSIMSD 

f) CJCfoqO I 

Sample 10 No.: 03 5l{/ Of:::, 0 
Sample Location: 0 3 C;W 0 G 
Sampled By: R $ fV. 
C.O.C. No.: 

Round: 02-

• 
. NSWC Crane 

FIIIId Form 
ReMeIan: 1 
May 2001 



• 

• 

I 
" 

,,'/ 

, ' 

~ .. FIELD ANAL YllCAl lOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech Inc. 

HACH DR-a50 Colorimeter 

62-

0.023 

AttamatB tonns: NOt 0.0 7' NaNO" 

(HOrN): Range 0- 0.50 mglL 

HACH DR-850 Colorimeter 

0.11 Z. ' ;n?/ L. 

~'" ~ A"I j / L. 

No.: 55 ~3 ; 1.1- IWlf/L 
IConcenlr,BIion: 0 • 4 7 ~ mgI\. 

D4IP 0.48 X 3 .. 1 .. 44 "'JI'-

1 of 1 

Sample 10 No.: d 3 :;"W <J t:' 0 Z. 

Sample Location: 0 l SW /~D ~ ~ 

Duplicate: g, 

AnaIyais Tine: 

Analysis Tme: //.2 z. 

Nitrile Interference Treatment ~ 

results are over limit use dilution method at step 3, 5rn1 sample 10ml DI result X3, range upto 1.5mgll ~ 

AllemaI8 torm: NO. Z .O~ }4 3 

,SIGNATURE: -Z:;-~/-



SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 
ProjeCt No.: 

)f(stream 
[] 'Spring 

NSWC CRANE-IN 

CTO 126 Job N3960 

II= ... ii,.,..t • ....t Flow Rate (GPM): 4( , 

MSIIISD DuJIUcata ID No.: 

Sample 10 No.:. 
Sample Location: D~ SW/ 

---~~:;.;;;....;...;:~ 

Sampled By: _..,I,;;.;C;~""""L;;:...;.-=--
C.O.C.No.: 

Turbidity· DO 

rnv 

R..qO 

Round: o:l-

5"AMP\. \SO 0 N W/€~ SlOE 

o l~n..O~O {)(lY o~ e-M-r 
~ 

~\O€ ~:n'lKI<.O: 510":) 5E:E 

11')'. +- 2.. 

NSWCC ..... ·· 
RilldFomr.· 
,. ... ,1 ..,2IJOt 

.:0-

i~ 



• 

••••• , 
j 

1 
'1 

! 

I 

.. 1 
I 

.". ~ 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Taba Tech NUS. Inc. 

Project Site Name: NSWC Crane 

Project No.: CTa 159 job # N3960 

Sampled By: 1('5' / K IItf 

SAMPUNG:DA.TA.~~.'.:;:: .. ::·'.:<,,::·'·:"·::··· . 
Date: 09 -0" -0 / Color pH 
Time: /7"'J0 (Vlsual) ISO) 

SAMPLE CClU.ECllDW~NAL'lSlSINFORMATI6N:· 

Nitrite (NOz-N): Range 0-0.35 mglL 

Equipment: HACH OR·850 Colorimeter 

Program No.: 62 

Concenbalion: mgll. 

S.C. 

ImS/em) 

Temp. 
("el 

Notes: Alternate ~nns: N~ 0,(;)::)0 NaN~ O. OOO~ / L 

Nitrate (N03-N): Range 0- 0.50 mglL 

Equipment . HACH 0I~-e50 Colorimeter 

Program No.: . 55 

Concenbalion: O. z,.o )( 3 " o. 6 0 mgll. 

Page 1 of 1 

Sample 10 No.: c> 3 :nv Q e 0 t.. 
Sample Location: 03 S" W Is/) 08 , 
OupUcate: 0 

Tul1lidity 

(NTU) 

DO 

(M.etft. mvQ 

ORP 

mV 
Z/O 

Analysis Tima: __ /_7_='_z..._ 

Analysis Tuna: 

Nitrite Inter1eranca Treatment: 0 

If results are over limit use dilution method at step 3. 5ml sample 10ml 01 result X3. range upto 1.5mglL .......... 

Notas: 
. ~ 

Allarnateform: NO, d. ,(1 X 3 s 2..70 -/ /. 

, ...... 



·1 
! 
I 

I 

· SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 

Project No.: 

)fCStream 
o Spring 

NSWC CRANE, IN 

CTC 126 Job N3960 

l~stiimat.!K'I Flow Rate (GPM): ?.. 

J) n. 'I s71te'A-cl1 &re() 
501'1\1::; {)OOUN; Fll.dM R..A,-"{ 

V. ~S\1\~ ~\D0 

~6-02 -::s" 0 001 

MSIMSD DupUcate ID No.: 

Sample 10 No.: Q 35W0;1£D 
Sample Location: O~ SV~ 

Sampled By: 1< S ------------C.O.C.No.: 

Round: -=2==--. __ 

.~ 



• 
-

• ••• 

. . 

• 

.'. \ 

.' ~ 

FIELD ANAL YTtCAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech Inc. 

HACH DR-a50 Colarimatar 

62 

Q,OQ<P mgA. 

Allelnale forms: NOz 0.04' NaNOz ".03 I "J I L.. 

(NOrN): Range 0- 0.50 mgfL 

HACH DR-a50 Colorimeter 

No.: 55 

o· 4<1 mgA. 

1 of 1 

Sample 10 No.: 03 Sk/cJ ' oz. 
Sample Location: 03 5 \,IV /5 0 0 '3 

Duplicate: 0 

ORP 

Analysis Tme: Q e9 \ 

Analysis Time: c> 900 

Nilrite Interference Treatinent [3" 

results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.SmgfL 

All8rna1e form: NO, 2·0 3 Th' I L 

SIGNATURE: -i:': ~ ~~ 



SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 

Project No.: 

~Stream 
o 'Spring 

NSWC CRANE, IN 

CTO 1261Gb N3960 

IEstimated Flow Rate (GPM): :3 0 0 
I 4 ~l{)G 

b 1\ D€€P 

,,' IN. G, SEC-. 

MSIMSO Duplicate 10 No.: 

Sample 10 No.: 0 ~ SW It 02.. 

Sample location: OJ S~& () t t 
Sampled By: <:, K N\ 
C.O.C. No.: 

Round: oJ..-

• 
NSWCCrane 

F"1IIId Fonn 
ReWIion: 1 

Mary 2001 



• 

• 

-'-" ".", 

:." 

i..': , 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

TetJa Tech NUS. Inc. 

Project Site Name: NSWC Crane 

Project No,: CTO 1S9iob #; N3960 

Sampled By: 1(511r'A1 

SAMPUNG DA.TA~" 

Dale: 09 '01 - c;I / Color pH S.C. Temp. 

[ime: /73cJ IVmza.II (SU) (mB/em) !"C) 

Nitrite (NO~): Range 0~.3S mglL 

Equipment: HACH DR·85Q Colorimeter 

Program No.: 62 

ConcentJation: . CJ, Of) cJ mgJ\.. 

Notes: Alternate forms: NO. ~.oW NaNo, O. QO~~ II~ 

Nitrate (NO,-N): Range 0- 0.50 mglL 

Equipment HACH OR·eSO Colorimeter 

Program No.: 55 

Concentration: O.LI.It ~ .. 0,6' mgl\. 

Page'1 of 1 

Sample 10 No.: 035W//OZ. 
Sample location: 

Oupticate: 0 

Turbidity 

(NTtJ) 

DO 

!IIeta. mill) 

ORP 

mV 

Z70 

Analysis Time: /7::>-/ 

Analysis Time: 

Nitrite Interference Treatment: 0 

If results are over limii use dilution method at step 3. Sml sample 10ml 01 result 'X3. range upto 1.SmglL ~ 

Notes: Alternate form: NO, 0, 9'~' 3 r z.., 7 ~ /~ 

SIGNATURE: 



SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 
Project No.: 

~tream 
o Spring 

NSWC CRANE. IN 

CTO 126 Job N3960 

l'Oc.h ... "'t • ....t Row Rate (GPM): 3_=--_ 

MSIMSD DupUCilIe 

Sample 10 No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Round: () -:L 

0350 IS 0 
o:sst() 13 

gC; 1< tv( 

ORP Odor 

•• 
NSWCCrane 

ReldFotm 
ReWIian: 1 
May 2001 



• 

.'. 

• 

'~ ~ ". . .• -... :'-"', . I:" 
. ~ ':' ',,~ 
. "J', 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

TeUa Tech NUS. Inc. 

Proiee! Site Name: NSWC Crane 

Project No.: CTa 159 job # N3960 

Sampled By: .Y"\ J KM , 
SAMPUNG DA.TA:. 

Dale: 09 /O~ /o/. Color pH S.C. Temp. 

Time: /6Z. 0 ' {V1sual) ISu) ImS/em) I"e) 

SAMPLE COtLECnONlANALYSISINFCRMUlON: ...... '~'." .~,,::. 

Nitrite (NOzoN): Range 0-0.35 mg/L 

Equipment: HACH DR·8S0 Colorimeler 

Program No.: 62 

Concenttalion: d.{)o4 mgll. 

Notes: 

Nitrate (N03-N): Range 0- 0.50 mg/L 

Equipment: HACH DR·8S0 Colorimeter 

Program No.: 55 
(,) ,/:J- mg/l Concenlralion: 

Sample 10 No.: 

Sample Location: 

OupU~te: 0 

Turbidity 

nmn 

Page 1 of 1 

635W/3°2. 
c::)35W /50/3 , 

ORP 

mV 

Z38 

Analysis Tlme: /7?~ 

Analysis Time: _~/~,,:-()_,,_ 

Nittite Interterence Treatment: s---

If results are over limit use dilution method at step 3. 5ml sample 10ml 01 re~ult X3. range upto 1.~mg/L 

Notas: AllernalB Iorm: NO, 0,6 8~.? /~ 



SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 
Project No.: 

~tream 
[] Spring 

NSWC CRANE, IN 

CTC 126 Job N3960 

IFdiim::.t.,.n Flow Rate (GPM): ...;;;;.3~_ 

MSIMSD 

Sample 10 No.: 
Sample location: 

~.,..;;;...;;;;..;;;-~o:-
Sampled By: 
C.O.C.No.: 

LOcJ\noN: Os SW/~O f 1-

Round: 01..... 

NSWCCrane 
AeldFonn 
ReWian:1 
May 2001 



• 

•. ~ 

TeUa Tech NUS. Inc. 

". ',: ::~. '~\'.1!:~ 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Project Site Name: NSWC Crane Sample 10 No.: 

Project No.: eTO 159job # N3960 Sample Location: 

Sampled Bv: k" 'r' / k M Duplicate: 0 
, 

SAMPUNGDATA:,. 

Dale: 09 -oY'- 0/ Color pH S.C. Temp. Turbidity 00 

(Meter. mIlO 
I'Dme: /603 (VkaaJ) (SUI (m8/CIII) ("c) INTO) 

SAMPLE CCJlLEClTONfANAL:YSlS INR;lRMA'RON~' : ... ' 

Nitrite (NO;z-N): Range 0-0.35 mglL 

Page 1 of 1 

ORP 

mV 

Equipment: HACH OR·IISO Colorimeter Analysis Time: /6"4 z 

Program No.: 62 

ConcenUalian: cJt 00 z... mgJl 

Notes: Alternatelorms: NO. O.008NaNo. 0.011 __ //L 

Nitrate (N03oN): Range 0- 0.50 mglL 

Equipment HACH OR.850 Colorimeler Analysis Time: /7;)/ 

Program No.: SS 

Concentration: tJ. ,c> mgJl 

Nitrite Interlerence Treatment [3'" 

If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.SmglL . 
. .; 

NOles: Alternate form: NO, /. 3/ hi? / L. 

SIGNATURE: ~-h-=-/~4~!lC~=---'----



SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 
Project No.: 

o Stream 
o Spring 

"~ ; 

NSWC CRANE, IN 

CTO 126 Job N3960 

Estimated Flow Rate (GPM): "30 

/0 1 ;v:dc-
lolllkey0t0 

Sample 10 No.: 
Sample Location: 
Sampled By: . 
C.O.C. No.: 

Round: 02-

·NSWCCrane 
FieldFonn 
ReW!ion: 1 
May 2001 



e· 

e 

~ ·"-"'-':":·~f'.: ""'",",- . ~;- ", ":'jJ';i; ';.',1 

,'10' • . . 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS. Inc. 

Pege 1 of 1 

Project Site Name: NSWC Crane Sample 10 No.: 

Project No.: CTO 159 lob t N3960 Sample Location: 

Sampled Bv: TA:. / K M Duplicate: 0 

Date: 0 q ~ a' -Q I Color pH S.C. Temp. Turbidity DO ORP 

nme: /03 0 (VlnaD (80) (JaS/em) ("cJ (K1'U) (Meter. mUD mV 

Nitrite (NOrN): Range ~,35 mgL 

Equipment HACH DR-aSO COIorimeIllr Ana/pis Tme: 

Program No.: 62 

Concentration: 

Notes: AllamalB lonna: NOa 0,407 NaNO" o. all 

Nitrate (N~): Range 0- 0.50 mgfL 

Equipmelit HACH DR-aSO COlorimeter AnalysisTane:/ 7/7 

Program No.: 55 

Canc:entration: 0.// 
Nitrite Inl9fterence Treatment ~ 

If results are over limit use dilution method at step 3, 511\1 sample 10ml 01 result X3, range upto 1.5mgfL 

SIGNATURE; ~ 



SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 
Project No.: 

~tream 
[] Spring 

NSWC CRANE., IN 

CTO 126 Job N3960 

I/~· 
..tirn:o.t..n Row Rate (GPM): _"1.;...~..J_ 

/2/ IAltd€ , 

tt/' 7)a;p 01f1) 

Duplicate ID No.: 

Sample 10 No.: 03SJ 114oz.. 
Sample Location: lJ 3.5tJ ISO 14 
Sampled By: -rg-m 
C.O.C. No.: 

Round: 02-

NSWCCrane 
FlaldForm 
ReWIian: 1 

May2D01 



• 

.' 

Taira Tech NUS,Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
1 of 1 

Sample 10 No.: 0 3SW 16 oz. 
Sample Location: 03 SlN'/s D 1<A 

I 

HACH DR450 Colorime\er 

62 

C>.Oc)C) mgA. 

(N~): Range 0- 0.50 mglL 

HACH DR-e50 Colorimeter 

No.: 55 

eJ,I3 'mgJl 

Duplicate: 0 

Analysis Tine: 

Ni1rIte tnterfarence Treatment 0 

. results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.SmgIL 

~L~ 
SIGNATURE: _..J.~~"""'~""'::-F-~==-=::;;-'----



SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 
Project No.: 

-{-stream 
[) Spring 

NSWC CRANE, IN 

CTC 126 Job N3960 

IEstlimatlad Row Rate (GPM): 190 

~/,U7f1'1 (~~ 5"~/e t.a::Q,'j/) 

10 I WJ! c: 

MSIMSD DuptIca_ID No.: ~ 

~ ~~---------

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Round: 

NSWCCrane 
field Fonn 
ReWIian: 1 
May 2001 



e 

. ! 

e.' 

•• 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech Inc. 

~CH DR-aso Colorimater 

62 

0.000 

(NO,-N): Range 0- 0.50 mglL 

~CH DR-a50 Colorimater 

No.: 55 

0·48 mgA. 

1 of 1 

Sample 10 No.: 0 R $"W /70 Z-

Sample Location: 03 S W /S D 17 

Duplicate: 0 

AnIIIysis Tine: 015' 4. 

Analysis Tune: 

NI1rita Interference Treatment D· 

results are over limit use dilution method at step 3, Sml sample 10ml 01 resu~ X3, range upto 1,SmgIL 

SIGNATURE: _ ..... +,c..;rc:7L-'~~~;t::.~L_._---__ 



I 
i 
1 I . 

\ 
I 
I 
1 

SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 
Project No.: 

~tream 
o Spring 

NSWC CRANE, IN 

CTO 126 Job N3960 

1I=.:I,; ..... t,...-I Row Rate (GPM): 200 

9g1 
jJ,dC-

~ tJ II Dt:J;-p{P~ 

Duplicate ID No.: 

Sample 10 No.: {)3SiJ/eo Z 
Sample Location: . a3s~ /.Si:) 49 
Sampled By: -r-/Z - i?'" 
C.O.C.No.: 

Round: 02.. 

NSWCCrane 
FI8IdFonn 
RMIiIion: 1 
May 2001 



• 

••• 

. _; .' 

• 

Tetra Tech Inc. 

FIELD ANAL mCAl lOG ~HEET 

GEOCHEMICAL PARAMETERS 

Sample 10 No.: 

Sample Location: 

Duplicate: 0 

1 of 1 

HACH DR-aso Colorimelef 

62 

Analysis Time: 0 ~ S.3 

oood ~ 

(NOr-N): Range 0- 0.50 mglL 

HACH DR-aso Colorimelllr 

55 

~< 18 mg/\.. 

Nitrile lnlerference Trealment 0 

results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mg/L 

Allemale torm: NO, o. 80 A<J 1'-

SIGNATURE: -:z;4~~.c.~~~----------



SURFACE WATER SAMPLE LOG FORM 

Project Site Name: 
Project No.: 

NSWC CRANE. IN 

CTO 126 lob N3960 

-/-stream 
fi Spring 

.F..tii ...... t,At"t Flow Rate (GPM): ZSlJ + . 

~ If) .f;l1Mp/e J..IC,ffl~ 

? I ;.J/c/t;; 

20// Vl£P &/1¥) 

., .'. 

MSIMSD DupllcatelD No.: 

fJ)o 01 0 I 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Round: DZ-

D35JV/1o z.... 
03.54JI$1.:)-11 
-rTl-It',-,I 

• 
NSWCCrane 

Field Fonn 
RevtaIon: 1 
May 2001 



• 

-I 

.' 
I 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Tetra Tech NUS. Inc. 

Project Site Name: NSWC Crane 

Project No.: CTO 159job ft N3960 

Sampled Bv: TR I ~ M 

Oal8: , -,·01 Color pH s.c. T.mp. 

TIfII8: 0830 m-au 1stJ) ImS/em) c"C) 

O.~' Z/.l5' 

Nltrtte (NOrN): Range 0.0.35 mglL 

Equipment HACH OR-a50 CoIDrimeI8r 

Program No.: 62 

Concenlration: 0,000 .mgA. 

Notes: 

..... Mo __ ._-'.: .. -=--. "'_ :-.. . 

-Allamal8 torms: NO. O.40~ NaNo. t::).Oo. hi-/I~ 
. ·~CI~-. a.age, o,uo o ..,//~ 

Nitrate (NO,-N): Range 0- 0.50 mglL 

Equipment HACH OR-asG Colorimel8r . 

Program No.: 55 

Concentration: 0.0, 

Page 1 of 1 

Sample 10 No.: 03 S W 190 z.. 
Sample Location: 93 S W 11D " 
Duplicate: Er 

Turbidity 

antJ1 
DO . ORP 

(Meter. IIICID mV Y2o.7 

AnalySis Tme:O& og . 

AnaJysisTme: 07f cI 

Ni1rite Interfafenc:e Treatment 0 

If results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.SmgIL 

Noles: AIIBmaI8 ~ NO. O. cJ 8 /"Il; I L .' 

P,,;O O.OGJ ~llL 
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Sediment Sample Log Sheets 
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; 

• 

• 

SEDlME~T SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

NSWC Crane. IN 

CTO 126 job # N3960 

. IGRAB,1lAMPtE:DATA:~~ ... /. "':".> ;:', . 

Date: / .IJ • 0 t Depth 

rme: , '1 :l. ~ 

Monitor Reading (ppm): 
O-~II 

COMPOSITE:SAIIP,tEDATA:.:.:;: ',:;, .. :.:~i:;;::'· . 

Color 

Page I of I 

Sample 10 No.: 03S[}O ( 000 b 
Sample Location: __ 03_SfII+-So..:..;;o~/ __ 
Sampled By: 1(,,( t ,,~ 

C.O.C. No.: 02.359 .i'AVWS 
oZ3:i"6 AkL . 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Description (Sand, SlIt, Cllly, Molstu .... eIc.) 

elACf tv fill fWC '5711 J. /&cJc. 
.Fi£f6 tuo D~ /",Ol,."r· 

:. ":'.' ':,: ::'(\;:,.:,?;'.'.,; "1,2 ;::·""·,·,,.::·:;~ii::;':;:~,,:, ,"; :', 

Oa~I-... _T1_m_._+-__ Dep ....... th __ +-__ Co_I_or __ -t-_o-c._rl .... P_tl_on ...... (Sa_nd..;.,_SD_t, .... C_III.Y ... , M_o_'~~I11111~"'''''~ 

Method: 

MonilDr Readi1gs 

(Range in ppm): 

~ 
-~ 

SAMPI:£COlLEC11ON:lNFORMATlON:, 

Analysl. 

Volatiles App. IX (VOC 1 + VOC 2) 

App. IX SVOC. SIM. EXP. NC 

~px.lX Herb. Pest. PCBs. TOC 

TAL Metals plus Sn. Nitritl!lNitrate, pH 

PercnlOfllte 

MSIMSD -
....... ,: ~. " :,. I ... 

',';'.,"" 

DupUcate ID No.: 

• 

............ 

Container Requlrementa Collected Other 

(5) encore 

8 01 w/m glass 

8 01 w/m glass ./ 
8 01 w/m glass 

4 01 w/m glass .~. APLCLab 

'.,':::: ;,.',. '!.' ~ ! •. 

I 



Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

MSIMSD 

SEDIMENT SAMPLE LOG SHEET 

NSWC Crane, IN 

CTO 126 job It N3960 

Sample 10 No.: 
Sample location: 

03S~O I Of? /'1-
03SiJ5'DOl . 

Sampled By: K~ -+ kIJ'\ 
C.O.C. No.: 

Type of Sample: 
[X] low Concentration 
o High Concentration 

\ 

• 



• 

I 

• 

/ 

• 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

:'.;i: 

SEDIMENT SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job. N3960 

I of I 

Sample 10 No.: 03S00~" 

Sample Location: _..;.;a~;,::~=;.:;.::Z-~~ 
Sampled By: :z7L:/(,aI( ~ 9 
C.O.C. No.: OZ3c6o Letuc.ll:.1 . 

OZ.356 A~J.. 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

MSIMSD Duplicate ID No.: --



SEDIMENT SAMPLE LOG SHEET 

Project Site Name: ~N=-SW~e~eran=-e~. IN~ _____ _ 
Project No.: _e_Te~126_job:....· _ • ...;,N3960....;.....,;.;..... ____ _ 

[] Surface Soil 
[] Subsurface Soil 
[X} Sediment 
[] Other: 
[] QA Sample Type: 

GRAS': ' : ~T~:,;::::;:C;!:<H(,'.'· 

Oats: 1A1/z./OI 
Time: OWl. <) 

Oeftth Color 

~ -IZ'I 

....................... 

............. 

Page.' of L 

Sample 10 No.: 03S00Ulb/?-
Sample Location: _~03SD"i/~~=.::::::: __ _ 
Sampled By: i"t?kAi?KS 
C.O.C. No.: oZ3<eo MuCKS 

02358 AA!L 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

(Sand, SlIt, clay. . -., 
h.N1Z S~D + ~/Jf ,;/11 FINE"" 

t;,,un'l.., ~ ~, "'Oi~ 

........ ' (Sand, Silt, Clay. ...~, 

~ 

;MonitDr Reacmgs 

I(Range in ppm): -~ 

• 

~~--~---+-----+-----;=--~~-----t • 
-~ ............... 

<" 
';::' .. ~! .1'1" 

.. , Other 

'/ ..... lil<... App.JX (VOC 1 + vee 2) (5) encore 

App. IX SVOC. SIM, EXP, NC 8 oz w/m glass 

Appx.lX Hertl, Pest. PCBs, TOC 8 oz w/m glass 

~AL M-"taIs~ ~ "",.'" ,pH 8 oz w/m glass 

APLe Lab 

MSIUSD DuplIcate 10 No.: - -



• I 

• 

•• 
I 

'1 
; 

i 
·1 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

IDate: "//z/o I 
tnme: 09'Z-~ 

'Dt~ __ ~.td. 

, 
SEDIMENT SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job It N3960 

':".': ".:,:.: 

Depth 

0- c,'f 

Page. J of 1 

Sample 10 NO.:03SOd3.~~ 

Sample Location: _~IdiI~-::s~:p~D.;.:~::;....._ 
Sampled By: T6 K..'-(' + K~ 
C.O.C. No.: 02 3 ~o L~veKS' 

OZ.3 58 APe/. 

Type of Sample: 
[X] Low Concentration 
[] High Concentration· 

Color (Sand, SlIt, Clay, u .. teh._, *-) 

S""lfi~ J;~~, Roc.c:: 

,~~OO: ~_~ __ + __ =-~~ __ +-______ ~ __ ~ __ ~~ ____________ ~ 

~ ~ 

(Range in ppm): _____ ,,-

~ -.",.,.,-

ItUft;.;,·.:"·"'·':"':;,:i;':··:::',.,,,,: ,.".' 
0 .... 

(5) encore 

App, IX SVOC. SIM. EXP, NC 8 oz wlm glass 

Appx.IX Herb, Pest, PCBs. TOC 
8 oz wlm glass 

4 oz w/m glass APLCLab 

~., 

MSIMSD Duplicat.ID No.:. 

~--- - -----



! 
I . 

. ; 

'I 
! 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

NSWC Crane, IN 

CTC 126 job • N3960 

IISIMSO - DuplIcate 10 No.: 

of I 

Sample 10 No.: 03SDD$O(,/Z-
Sample Location: 03SiI~ aa 
Sampled By: -...,..-(---Hb""'i=--~~~~S.~· 
C.O.C. No.: OZ3~oJ ~AV«'S 

OZ35 9 .,pP<!~ 

Type of Sample: 
[Xl Low Concentration 
o High Concentration 

• 
.. '~. 



• 

• ! 

• 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other. 
o QA Sample Type: 

M8IMSD 

SEDIMENT SAMPLE LOG SHEET 

NSWC Crane. IN 

S:TO 126 job.N3960 . 

Sample 10 NO.:03S0 d YOOO~

Sample Location: --03S!ISl)~~~Q~9~:r:--
Sampled By: :17l, KA!'. J. J(1; 
C.O.C. No.: (:J Z 36 cJ ~AU~S 

02358 A.A:!L 

Type of Sample: 
[X] Low Concentration 
o High Concentration 



I 
I 

Project Site Name: 
ProjeCt No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

GRAB'SAMPLE'DATk';';'; '-0 .., ,. 

Tme: 1030 
Method: z::f_>~~ttt
Monitor Reading (ppm): ,vIA 

SEDIMENT SAMPLE LOG SHEET 

\ . 

NSWC Crane, IN 

CTO 126 job • N3960 

Depth Color 

Io-IZ// 

Page-Lof I 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

DescrIption (Sand, Silt, Cilly. MoIsture, Me.) 

eJA'( I ~ ItcxnS ,/ ~~ ~Go.s 

'J)~~~~ 
~MPOSIlESAMPLE:1JATA:~l;::i',',:,~ ::',";'-'; :';". '\>'", .. ,.;,:.;-::::e: :'i;\';i::''i,~,i;;'i":': ..:, 

~~ ....... _Tl_m_.;......+ __ De;....,:;P..;,th;....._+-_~C.;.oIo;.;.r;....._-+......;D .... IeSC_rt;.:.P_tlon_(:...Sa_n_d, ........ SIIt,.....;..C_III...,::Y.;.' _Mo_I~~ __ ~ ... ·:;.; .. __ -I 

Method: 

Moniter Readi1gs 

(Range in ppm): 

• 

-~~~~~~----~----~----~~~~----~ .• 
."""",,-

SAMPLE,Cou:EC11ON'INFORMAllON:":'·· 

Contain. Requirements Collected . Other 

Volatiles App. IX (VOC 1 + VOC 2) (5) encore 

App. IX SVOC, SIM, EXP, NC 8 oz w/m glass 

Appx.lX Herb, Pest. PCBs, TOC 80z w/m glass 

ITAL Metals plus Sn, Nitrila'Nitrate, pH . 8 OZ w/m glass 

Pen:hIoralB 4 oz w/m glass . ./ APLCLab 

IOBSERVAT1ONS1,NOlES:n!:'·'.·;·':'.:':'":··, ..• ·,:·:· ,. '. 

~~_I~_~_;_·~ __ S_D ____ ~j~~~':~_;':_:_::._"~'_~_'~D_·~_O_~ ________ ._.~_ .. _ ... _c_··_··_·_·_':··_·:_':;_'~'_~_g_i_~_.~~~_:_~ __ ~~~~ ____________ ~. 



• 

I 

t 

I 
• 

• 

.~'. <.;,,-.,Il:'t..- ~~-.;' '-~''2F -'~; t:"< ...:,,:: ri :".-1 .~'~-,:"~ 

" 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: ' 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

NSWC Crane, IN 

CTO 126 job. N3960 

Dupllcata 10 No.: 

PO Obll 0 I t:J3 

Sample 10 No.: 03S005~ 

Sample Location: _~03~S..;;.CO~'=»~~ __ 

Sampled By: R,tH ~"±t 
C.O.C. No.: oZ3Slj",~ 

oz~s3ZOfu~ 
Type of Sample: 

[X] Low Concentration 
o High Concentration 

\ 



Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: o QA Sample Type: 

SEDIMENT SAMPLE LOG SHEET 

NSWC Crane, IN 

CTO 126 job # N3960 

of I 

Sample 10 No.: 03Soo50hl2-
Sample Location: _ .... 03S,.....;.;O;.....:;;O..;:s=~ __ _ 
Sampled By: k,.., 0I-::r£ 
C.O.C. No.: o?35~ ~AUCKS 

oZ ~~ 8 .,qP~L 

Type of Sample: 
(X] Low Concentration 
o High Concentration 

MSIMSD Duplicate ID No.: 

-
-; ...... 

• 



• 

• 

• 

1 .... -·;·, } 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Date: iD III J f!J, 
TIme: 1'7%0 
Method: ?or ;;. IvJ c.. I 
Monitor Reading (ppm): #A 

NSWC Crane, IN 

CTO 126 job .. N3960 

Depth 

0_(,1{ 

Color 

Page-iofL 

Sample 10 No.: 03S~0k4>pl, 

Sample Location: _~03S~WSZ5.:..=::=.::O~lo::::.-_ 
Sampled By: Ke"+.,.g.. 
C.O.C. No.: OZ.'S 9 ~.s 

oZ '3 5' B .4,PCL 

Type of Sample: 
[X] Low Concentration 

, [] High Concentration 

DMcriplion (Sand. SOt, Clay. Moisture, *-) 

hud - /!IUD S",,,,AJlS S .... c. s~/r 
r.".",~c Cae,. .... I ~d'J""'

·~cf 

COMPOSItE::SAlle1!E:·DATA!:;,C':'::::; .... ·::. . ..: ,,·:,.i'i\",:t(,.:: :i:··:. /:\:; ::1::' .• :.:.' .•. (.):,:;;, •• ;;,/ •. ::\::" .... ;.:;\\:'::.:.. ",. ':." .. ,.,y.,:.:,::::::::.;~::.:: .. , .. ;. ... ~::. 

Da~t-_n_m_e_-t-__ Oep--:. __ th __ +-_--..;.c __ ol_O, __ +_O_IeK_rl .... PIlon __ ( .... Sa_nd ...... ' SI_\t,.....;..,oC_Ia""'y •• M_lolature,.-:::::IiiiIiI .. .., __ ~ 

---""""110.. ~ 
Method: ....................... 

MonilDr Reacmgs 

(Range in ppm): .-"""'" r--
~ 

-~ 
SAMPLEl:OUEC11ON:INFORMA1l0N: .' 

Analysis 

Volatiles App. IX(VOC 1 + VOC 2) 

App. IX SVOC, SIM. EXP, NC 

Appx.lX Herb. pest, PCBs,TOC 

TAL Metals plus Sn, NitrtlBlNitrate, pH 

Perchlorate 

MSIMSO -- Duptate 10 No.: 

-

Container Requirements Collected Olher 

(5) encore V 
8 oz w/m glass J( 
8 oz w/m glass 

8 oz w/m glass 

4 oz w/m glass APLCLab 

" ) .... ;.:. :'::':".,;:.:' ..... Signature(s): 



SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: . 
o QA Sample Type: 

NSWC Crane, IN 

CTO 126 job # N3960 

MSIMSO Duplicate 10 No.: -------- ~-------~~ 

··,······.:L:;· 

Sample 10 No.: 03S0/J/,O(pIZ-
. Sample Location: o:sa;.~1p 
Sampled By: -~~r.z:.r"'~ I ,....~:....--
C.O.C. No.: oz 3:;, 9 uUCA;;J 

~Z35'"8 ~~ 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

r;~4 - ~Q.,..,s.r ~;t~J.I 
4A'/t:i,,,, ... ~ { 

.s-"'Tv-<~rL ; 

• 



• 

• 

• 

. ~ '".',f .; J ":/' ;.).. ... ~, ',"::1 _;" • "," " .... , .. 
"'j, 

SEDIMENT SAMPLE LOG SHEET 

Page-LofL 

Project Site Name: NSWC Crane. IN Sample 10 No.: 03SD07000~ 

Project No.: CTO 126 job • N3960 Sample location: €)a&Ill!!tsvp 
Sampled By: n+ J4n 

[] Surface Soil C.O.C.No.: o~3SZ .t'AUGCS 

[] Subsurface Soil oZ3:S"S A.;tIC~ 

[X] Sediment Type of Sample: 

[] Other: [X] Low Concentration 

[] QA Sample Type: [] High Concentration 

GftABSAMPLE,DATA:,:/:,:. " ,~: .. ; :::,~.,<'; . ... ·~·,:::·:':::·i·' .. "';,"':;.,:,;'", "';({";'11;;,i,"i',';;:c"; ,::f,~;i;');':;?,i\:::::;i'N:':r,'iRi::"'::':" 

Date: 1.,,11'101 Depth Color Descrtpllon (Sand. Silt, C .. ...Y-' Moisture, ____ 

Time: I~W BIeN ,c;."J • CC);KS~ .5"""",,-~J /,r-
Method: 0, ~ 7'( (Jkd; '- O-b'f 

......... /~,..,.,uc-I ~ S, 

Monitor Reading (ppm): AJA J. .. lJf'''''«/-t::;J ~/" >~-

CQMPOSIlE,8AIIP.tEDATk<i:,(::', .t.:. ""'1",,;::·:1: ' :'.' ::i'-:,:":'1~::':":''':' 
:,;;,:",,",,::,b;' ",,::;~:,,:,:."'::;::"';:"':'::\:;:;1':"';:\', 

:":"';'" . "".,., 

Da~ .. 
nm. Depth Color Descrtpllon (Sand, SlIt, C"y, M~ 

-------Method: .............. ~ ~ 

............... ~ 

Monitor Reacmgs 
............ ..-.-

(Range in ppm): .-----~ ......... 
~ 

~ ~ 

-~ ............... 
~ 

~'" 

SAMPI.£COLLEC:110tUHFORMATlON: ' . " 
" H:i":~":'f2~:i;' ;;"':::':':;""X"',i:';,:',"::,,,:i;::::' 

Analy •• Container Requirements CoUected Other 

Volatiles App. IX (VOC 1 + VOC 2) (5) encore " V 

App. IX svoe. SIM. EXP. NC 8 OZ w/m glass V 

Appx.lX Herb. pest, PCBs. Toe 8 OZ w/m glass V 

rr AL Metais plus Sn. NitrilEt'Nitrate. pH 8 OZ w/m glass V' 

Perchlorats 4 OZ w/m glass V APLCLab 

IOBSERYAllONSIHOTES:,';:;'.;:. .. <.~::':' .. '" " . " .. : :-:':.: :,~: ~: ::: '':';: ;'~:h~:::!~:·~~:\;~~~;;:~r·:~:t YAP',,;,;;, 'i,,:,;', ,'r':' :;;:., 

Pit)' S"/~EA~ {joP 

. 

ICIrcIe·H·ApplIC8ble:~""'i •. 
.. ",,;,' ;, ' .. : ,:''':;" ';";' .. ;.: ':"':'}\';l;>r(:: Signature(.): 

,'-;,.:' ", 

MSIMSO DupQc:ate 10 No.: '9~ - ~ 

,. 



Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

MSIMSD 
.y--

SEDIMENT SAMPLE LOG SHEET 

NSWC Crane, IN 

CTO 126 job 4# N3960 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

o Z 357 ~-fUU:S 
oZ 355" AP<:.L . 

[X] Low Concentration 
[] High Concentration 

• 
5007 



• 

• 

• 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
(X] Sediment 
o Other: 
o QA Sample Type: 

Date: /'/11/01 
rune: IWS-
Method: p; s 1A-~ I 

NSWC Crane. IN 

CTa 126 job # N3960 

Depth 

0-6 
Monitor Reading (ppm): Nit 

~MPOSlTE:SAMPLEOATA:;;;;':;',:;,i,':' i:', ' 

Color 

Page lof1 

Sample 10 No.: O3SOoe~ 

Sample Location: __ 03S~iJ..;.;.s::;.'])~o;;.;8;..._ 
Sampled By: '""!f2!+-KI-1 
C.O.C. No.: 02367 ~AVu:..s 

02. 35S APt!.L 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

DescripUon (Send, Silt, Clay, Moisture, eCIC.) 

Da~I-... .....;T1:.::m::.::.=-+-__ Dep=::th:......_+-_-=C:::oI::.or:......_+-=Oesc==rt:!:p::uon::::..l(i:Se::nd,.:::..s::1::::It,:.,:C::Iay::!:.,;, M::::oI~~ature.:::-r-.... m.}_~'-I 

Method: 

Monitor Readilgs 

(Range in ppm): .----~ 

~ 

~ 
~AMPLECot:.LEC11ON'INFORMAT10N: ',:<, ' .... : . 

Analysis Container Requlrementa Collected Other 

Volatiles App. IX (VOC 1 + VOC 2) (5) encore 

App. IX SVOC. SIM. EXP. NC 8 oz w/m glass 

Appx.lX Herb. Pest PCBs. rOC 8 oz w/m glass 

TAL Metals plus Sn. Nitrila'Nitrate. pH 8 oz w/m glass 

Pen:hloralB 4 oz w/m glass APLCLab 

1/'"1 1/~"~ G- 'j),.,<. '" 

,A/.,t. .. /Cc d~ ~/u~ ... ~ 

",";,'" ",'v, :"\i"'';: ;;,:: Slgnsture(s): 

MSIMSD Duplicate ID No.: 

~------- ~4~ 



.1 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
{X] Sediment 
o Other: o QA Sample Type: 

NSWC Crane, IN 

CTO 126 job # N3960 

61/_/1./ 

1)r'f/#~ ~ 7),'( .. ", G.. 
au Iv~_r /;V'/"I('c. 

MSIMSO Duplicate 10 No.: 

Sample 10 No.: 03S009ofoIZ 
Sample Location: _~03S=ijil~~:=;~o~e:::::...._ 
Sampled By: =tll+-KAf 
C.O.C. No.: 02.3 S 7 uva:s 

023SS AjIItC.L 
Type of Sample: 
[Xl Low Concentration 
D High Concentration 

• I 
., 

\J 



• 

• 

• L 

r 
I 

<: f ' ;'. ~ t '., .. , ;:J(.' .~,\: 
...... 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

Date: hlll!6) 
Time: '''03 

NSWC Crane. IN 

CTO 126 job t N3960 

Depth 

Monitor Reading (ppm): Id,/l 

~POSITE8AIIPLE'DATA::;';,::;:; :.';':," 

0- ,," 

Method: 

MonilDr Reacmgs 

(Range in ppm): 

~ 
SAMPlECotl:B:11C,tUNFORMATlON::'i:; .. 

Analy •• 

Volatiles App. IX (VOC 1 + VOC 2) 

App. IX SVOC. SIM. EXP. NC 

Appx.lX Herb. Pest, PCBs. TOC 

IT AL Metals plus Sn. NitritBINitrate. pH 

Pen:hloratB 

OBSERVA11OHSHIOTES::~;,.: '.'. 
:!:. ," 

MSfMSD -- DupUeat. ID No.: 

r:::"D 0" II 0 I 07-

Color 

Page I of , 

Sample 10 No.: 03SortOOOJ. 
Sample Location: __ 03S..;....;;.;;Wi;..;..::$b=.-... ..;<i __ 

Sampled By: -cz,+-1(itC 
C.O.C. No.: OZ.36' 7 t. .. ~. 

02.3S5..,'C.L 

Type of Sample: 
[Xl Low Concentration 
o High Concentration 

Dacrtptlon (Sand, SIlt, c"y, Moisture, __ , 

S-'1N t:I;t $,,' / r
;1(:",~~ 

" :.,{,.~ ';~~:~,4d,,:r:','v> ;·.\r:",~·t,: ,;:, "",>""," .. :. 

-- ............... 

Container Requirements Collected Other 

(5) encore a/ 

8 oz wlm glass v' 
8 oz w/m glass .v"" 
8 oz w/m glass V" 
4 oz w/m glass V" APLC Lab 



SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Oats: " I If 10' 
Tme: LI./'Z.O 
Method: SA~cI rJ2-J. 7/'&>lJd 

NSWC Crane. IN 

CTC 126 job • N3960 

Depth 

Monitor Reading (ppm): #A 

t;OMPOsm:'SAMPI£!JATk4~;;,:;"r,)i;:!:\,,{tr;;":'" ·:/""v;";'·C: 

Monitor Reacmgs 

(Range in ppm): 

Page' ofi 

Sample 10 No.: 03SDp90"'%. 
Sample Location: __ 03_s~I6ClSj:=-:~~;.::~~9.:.-_ 
Sampled By: rt+ KII1. 
C.O.C. No.: Q? 'if 7 £'AugS 

OZ35SA~ 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Color o.crtptlon (Sand. Slit, Clay, Molstu .... eIc.) 

(JrAl4JjiS# C/"'/,e 7 ~ .. /..,t 
. MAl 'P",-, 

• 

~~"'---------+------I-----~'-~~----t' .•. 
-~ 

Container Requlrementa Collected 01her 

Volatiles App. IX (VOC 1 + VCC 2) (5) encore 

~ IX SVOC. SIM. EXP. NC 8 oz w/m glass 

~.lX Herb. Pest. PCBs. TOC 8 oz wlm glass 

TAL Metals plus Sn. NitrI1BINitrats. pH 8 oz w/m glass 

PerchloralB 4 oz w/m glass APLCLab 

.. :,,', . ~ .. ' -'! :·!:':/~:;~f:r!i:~;;!::;~J:~\\!»·;!.):/!\~j;j~;~ Signature( .): 

~/~ • 
~--~----------~----------~ 
-MSIMSD DupIIcIIt8 10 No.: 



• SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other:-.. 
o QA Sample Type: 

NSWC Crane, IN 

CTO 126 job • N3960 

Date: 10 I III (J ( Depth 

Method: DiS -z;."WL"L . 0 -f, If 
Monitor Reading (ppm): N'A 

ICOMPOSITESAllPtE~TA:'Jij'i':::';;;::; ""',.;:,:,,'-." 

ManilDr Readi'Ig8 

(Range in ppm): 

. ..",.---
-~ 

SAMPLECOUECTIONllNi::ORMAllON:(" . 

AnaJy •• 

Volatiles App. IX (VOC 1 + vee 2) 

App. IX SVOC, SIM, EXP, NC 

Appx.lX Herb, pest, PCBs, TOC 

ITA( Metals plus Sn, Nitrita'Nitr8te, pH 

Perchlorate 

MSIMSO Duplicate 10 No.: -

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page-Lof....L 

OZ'$~7 UV&,K$ 

OZ355" ,tI;t1IC4. 

[X] Low Concentration 
D High Concentration 

Color o.crtptlon (Sand, Silt, Clay, Moisture,., 

BA~ I I'l~- (;~E ~",,!.s 
,"'''' . S .. .., c: G--r~ / 

"""'/ sr- ',~ce. arhM /e<r 

"::;'~'i": i:!':'?f:;'?~«;j i'; :';::~i'::U~}":,, 

............ 

................ 

Contain.- Requlrementa Collected 

(5) encore 

8 oz w/m glass v 
8 oz w/m glass 

. 8 OZ w/m glass 

4 OZ w/m glass APLCLab 



Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

SEDIMENT SAMPLE LOG SHEET • 
NSWC Crane, IN 

CTO 126 job # N3960 

Sample 10 No.: 03SD t~o(., 12-
Sample Location: Q8BEbo'SDIO o3.s0l0 

Sampled By: ...,-i2 -t- K iYI 

C.O.C. No.: oz '3S7 ~duqg 
OZ.3S5A~ 

Type of Sample: 
[X] low Concentration 
o High Concentration 

~~--+--~-~---t'. 

MSIMSD DuplIcate ID No.: 



• 

• 

" "'. ,I. 

o~ sD 11000 (, 

SEDIMENT SAMPLE LOG SHEET 
(

0"3 swSP\\ 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 126 job It N3960 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
o Other: 
[] QA Sample Type: 

Dats: {'/II/I)I 

ffme: 13 os-
Method: Di)' ~ C! / 

Monitor Reading (ppm): ~JIf 

jeOUPOSITESAllPLElJATA:i':'::,: i .:1'-,:' 

. Monitor Readi1gs 

(Range in ppm): 

~ 
SAMP.LEcou.:.EC1lON:'INFO~MA11ON:' . 

Volatiles App. IX (VOC1 + VOC 2) 

App. IX SVOC, SIM, EXP, NC 

Appx.lX Herb, pest, PCBs, TOC 

TAL Metals plus Sn, Nitrita'Nitrats. pH 

Perohlorats 

(:Jrcie H AppI&cabIe: ;)".;:,., . : '~;'.,: 

MSIMSO DupUcate 10 No.: 

Depth Color 

Page lof I 

Sample 10 No.:"03S0 ItrJOt, 
Sample Location: /j IZ" <f<l $ 

Sampled By: -r12 + ~ 
C.O.C. No.: 9?"r &.Auocs. 

oz 355 AJDC, 

Type of Sample: . 
{Xl Low Concentration 
[] High Concentration 

Oescrtptlon (Sand, SlIt, Clay, Moisture, etc.) 

DA'" &t7-Y -:;;/~ ~ 
r. t:?rrI!'!R/e.r <tf!!. 6, .... e / 

. '.' '\ :'i::~.:i" :., .. ,,;:;,,/. ,:".: .': ,,::::::;:~,::.',:.;': :, ;:::i">'. C":' 'i': ~""~:~i:':':;'::;.' '.: :''''';:;::':'i::'~'::: 

Contain .. Requirements Collected Oilier 

(5) enoore 

8 oz wlm glass 

8 oz w/m glass 

8 oz w/m glass 

4 oz w/m glass APLCLab 

. " '.i": , ... ,: ... >:'" Signature(s,:. 

~~ 

03S~ 

.. } .. 



, 
i 
i 

I 

'! 

SEDIMENT SAMPLE LOG SHEET 

Page. I of --.L . 

Project Site Name: NSWC Crane. IN Sample 10 No.: ossot '3b"rt.. Project No.: CTC 126 job # N3960 Sample Location: ossW-" 
Sampled By: ""'(I!.+ ~" 

D Surface Soil C.O.C.No.: OZ.~:57 uuc~ 

D Subsurface Soil 02355 A.ACL 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

~I .. ::., .. r:::,";:".'. -'~ 
-,. ·,.:·,.:,':,·<::,:,:'.,:.':.':'.,'C./M:\t,;:",·,.<,: .,'> ··;,i",,,,,,:,':);;:,:;·:,.,, 

[Date: (0(11101 ~ttI Color (Sand, SIlt, Clay, ,etc., 
t'rrme: l~'20 ~J. _ &:;.;,-rsc. ~.- .J 
, ..... u ...... : SII.ue/ ~ /);r. '"];OlJJ , -/z I' 8b/ W/&''''''1-u J 
IMonitor Reading (ppm): NA -

.. :')\~; ',. ",.,. ,.: ';:"·::',\';P"·"·',·"',,"'.,,,'T': ';:::"~ 

'" 
10at... nme ~th_ ~Io!. (Sand, SIlt, Clay, .~ ............... ~ 

............. ~ ~ ............... ~ 
IMonilDr Readngs 

\ .............. ----
I(Range in ppm): ----~ --~ 

~ ............... 
'.-~ .............. 
~ ~, 

.. ,. ."" .. ' 'r:;,'~;'" 
".,!:,::"",,,,.:,,::, '~"", "'';''~'' ,':,\",' ·;l", ,"""""'':':''':' 

.D, Other 
u 

I App. IX (VOC + VCC 2) (5) encore _V'.: 
lApp. IX SVOC, SIM, EXP, NC B 02 w/m glass ~ 
16' ........ 1,< Herb, pest, PCBs. TOC . 8 OZ w/m glass V 
IT AL Metals plus Sn, ,pH B 02 w/m glass ~ 

.~~ 4 02 w/m glass V APLCLab 

;,i :"'",.;/''':'.;!''" .. ,:/r)','.";,;"/",,"":."';:"";':'. @S'Si 'r ~~,~j,,' :::f,~}i~; 

j)rl 
s-f,elf-,1""7 ?>6D 

. , . 
. ' . 

" . ' 
• .' 

Ie: . 
" : .-." , . 

.. 
~. 

- .:-. 

.. ,:",,::, ';"" .,.: .. ",::;.: ... "p"'" ''''',,:,:;,','''''''''''''' /'{;,'o' - tal: 

MSIMSD Duplicate ID No.: 
.. 

~ 
L,?-

• 

• 

-
-~- .• -



• 

i 

• 

•• 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: __ NS~wc~eran~e;.;., IN~ _____ _ 

Project No.: _cr:....;.e~126~job;..;.;.."N3960~~ ____ _ 

[] Surface Soil 
[] Subsurface Soil 
[Xl Sediment 
[] Other: 
[] QA Sample Type: 

IDats: ~ -/ / - 0 I Depth Coior 

tnme: /05cJ 

:1)iS ~ow~£" 0 -6 ,. B.c."v 

'Monitor Reading (ppm): AI' A 

Page. I of..:.L 

Sample 10 No.: 03S0 ,z<So~" 

Sample location: ., ""- rJliCi ol.stJ 12 

Sampled By: KMI77<-
C.O.C. No.: OZ.]::1"4 "",uG5{. 

()2. i 53 A,e:L 
Type of Sample: 

(X] low Concentration 
[] High Concentration 

(Sand, Slit, claY, ' *-) 

-;::;;',,.i - Co~rt'e s".,.,dr .;7'-""C 

$;/1" 4?/~, ~r 

7.:iAec .ac.~ ... _ '.J' .. G., ... u ~ ( 

IData. Time Depth Color (Sand,SIIt, Clay, 

............... ~ ---

Marlimr Readi1ga 

,(Range in ppm): 

, ...... u.- App. IX (VOC 1 + vee 2) 

f'pp. IX 5VOC, 51M, EXP, f'C 

IA""y B( Herb, pest, PCBs. TOC 

!TAL Metals plus Sn, ''IU' ,pH 

, ."',:'.,:,;"".".; 

MSIUSO ---- DupUcate 10 No.: 

........... 

(5) enool8 

8 0% w1m glass 

8 0% w/m glass 

8 0% w/m glass 

4 0% w/m glass 

:0,';,:":" "-.",, ".=, 
011« 

Y 

/' 
v 
v" 

~~Lab 

,;,:,:: ~~.;.", ','.'" 



Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

SEDIMENT SAMPLE LOG SHEET • 
NSWC Crane. IN 

CTO 126 Job • N3960 

Sample 10 No.: 03SDJZ o'=. I~ 
Sample Location: C33.'32> ;e & 03 SJ)l 'Z. 
Sampled By: K ~ If:. 7"'< 
C.O.C. No.: Q? 15£ quG(CS 

OZ353 "IjDGl. 
Type of Sample: 
[Xl Low Concentration 
[) High Concentration 

MSIMSO Duplicate 10 No.: -



• 

I' 

i 

• 

.: 

.,..., -,. 
r~' "-, 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

NSWC Crane, IN 

CTO 126 job. N3960 

Date: (,1 If ItJl Depth 

Method: '1>1.$. "77tDWc- I 0 .. (, If 
Monitor Reading (ppm): N 4 
jeOMPOSrTE'SAMPLE'DATA:jj::::;:: ':,;", " : .. , .. " 

Page I of \ 

Sample 10 No.: 03SDJ,3 001::><-
Sample Location: _ ..... 03S~iJ:-;:..:~:;,:D;....;;13::::..._ 
Sampled By: "IX" k'M 
C.O.C. No.: 

Type of Sample: 

Q2.32'4 ~uua. 
02.3:i"! APG£_ 

[Xl LowConcentration 
D High Concentration 

Color o.crtpllon (Sand, Silt, Clay, Motsture. etc.) 

:1"/;- ~ ~~I.P s.,,"".r , 
O/lP "'.~'J-r 

UAe4" t:>, ....... ...,/~~ '''ItA lie I 
,i";/",:];:':-:<:,;.::;;::,\n \\:':"':j;)'~ , :'''''''=:ii~I;fu.,c::::,:::~'Jc :",'ii''';!;'': ' 

Da~ ..... ...-.:TIm:.::::.:.....+-__ -=Dep~th:':"" __ 4-_--=C::oa:::or!.-_+-=DescI=::::.:lrtptlon=:':'.l:(lSa:::.::nd,:::.::S:::Rt,::.:C::Ia::.!y~; M:::lolature.=::iiiiiilll' m.)_~'--I 

Melhod: 

Moniter Raadilgs 

(Range in ppm): 

Volatiles App. IX (VOC 1 + VOC 2) 

lAPP. IX SVOC, SIM. EXP. NC 

Appx.lX Herb. Pest. PCBs, TOC 

ITAL Metals plus Sn. NitritslNitrate, pH 

Perchlorate 

.. :", .' 

MSIMSD 

------
~mIDN~ _______ __ 

---

Contalnw Requirements Collected 0 ..... 

(5) encore 

~ 8 oz w/m glass 

8 oz w/m glass 

8 oz w/m glass 

4 oz w/m glass vi" APLCLab 

.... .,. "",,-:,.,,., ,:-'.!' Signature(a): 



Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

SEDIMENT SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job # N3960 

Sample 10 No.: ~oeot.,z. 
Sample Location: 03SiiVS25 Ii 
Sampled By: -~=t!-~~~~~--
C.O.C. No.: Q2X£1f J!AVCJICS 

()Z.353 APtU. 
Type of Sample: 

[X] Low Concentration 
[] High Concentration 

MSIMSD DupUcate ID No.: -

• 



• 

, , 
I' 
\ 

I 

I 
i 
1 

• 

• 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

NSWC Crane, IN 

CTO 126 job .. N3960 

~RABSAMPt£'DATA:'.\::·.~:" ;,.,\:;::)::,....... . 

Page-L of -.L 

Sample 10 No.: 0350/'1000(" 

Sample Location: __ 035-T1I,;";S1)~.:..14,,,-__ 

Sampled By: -:cit ~" 
C.O.C. No.: ()Z3 -5 Z. ~v~s 

oZ~.3 APGL 

Type of Sample: 
[Xl Low Concentration 
o High COncentration 

Date: to '''/01 Depth Color o..crtpllon (S.nd, SlIt, Clay, Mol.ture, acc., 

Method: t).;T' -r;.o_"/ 
Monitor Reading (ppm): IV A 
COMP.OSI1E:~~:DATA:5i~~~!~[;,;:-~~~,:·:;:<.;:: .:".:.:".)".:;:;;.~:~." .. 

~"./~? C/4'y A1Q~ir 

~~ d".. "".,.,~t; ~ 

Oat~I-~--!T1=m:::.=-' +-_-!:Dep::r.:th:!..-_~_-=::C:::OIor=-_~_:::DeacI=rt:!liP:::III:::::on::'(l:S.=nd,:=.=8IIt,~C:::\ay~, Mo=;,IaIura.;riD_iil'ij ~' "_-I 

Method: 

MonilDr Readings 

(Range in ppm): 

-~ 
~ 

SAMPLE cotI:.EC:It0.UNFOt:tMATlOH: ,.; .... '. 

Analysl. 

Volatiles App. IX (VOC 1 + VOC 2) 

App. IX SVOC, SIM, EXP, NC 

Appx.lX Herb, pest, PCBs, TOC 

IIAL Metals plus Sn, Nitrite/Nitrate, pH 

Perchlorate 

MSIMSD DupllcatBlD No.: 

F DOlDIl t> U) , 

........~. 

' ............... 

Container Requirements Collected 0 .. 

(5) encore 

8 oz wlm glass . 

8 oz w/m glass 

8 oz w/m glass 

4 oz w/m glass ......... APLClab 



Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[Xl Sediment 
o Other: 
n QA Sample Type: 

SEDIMENT SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job # N3960 
Sample 10 No.: 03SD 1&40 l"z. 
Sample location: _..;.03SiiJ~.:.s:o~:...,q.:..-__ 
Sampled By: -nz. ... ~ 
C.O.C. No.: oz'3S-Z LAUCKS 

oZ,,353 APCL 

Type of Sample:' 
[Xl low Concentration 
o High Concentration 

DupUcatlllD No.: 

• 



• 

• 

• 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NSWC Crane. IN 

Project No.: CTC 126 job # N3960 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

GRABSAMPLEDATA:':/;. . ... , . 

Date: "/Ii/D/ Depth 

Time: oiSS-
Method: ?:<.-J(! '[']):d 0 _(j' 
Monitor Reading (ppm): . NA 
~MPOSItE.SAMPLEDATk.·), .. 

Method: 

Monitor Readings 

(Range in ppm): 

-"""",.-
~ 

SAMPLE:CotLECTlONlNfORMAnON: .. 

Analyllia 

Volatiles App. IX (Vee 1 + VCC 2) 

App. IX svee. SIM, EXP, NC 

Appx.lX Herb, pest, PCBs, TOC 

[AL Metals plus Sn, Nitrite/Nitrate, pH 

Perchlorate 

OBSERVA11OH8'1:NOTES!·,' . 

.. ::..., ..... .. 

Color 

............. 

PageL of I 

Sample 10 No.: 03SD IS-coo(, 
Sample Location: 03SiJ $D' S" 
Sampled By: -~n=-.... ;..f{.~If''';;'''--
C.O.C. No.: oz 3::rz.. '''uu:.~ 

o2.3S3 ~,.c, 

Type of Sample: 
. [X] Low Concentration 
o High Concentration 

. < .. ;. '::.:.", .. ' . 

Description (Sand, Sut, Clay, Mol.wre, etc.) 

tiDA-""fe. ~-'t;ol,J ~ 4"'"" ( I . 
~D~c.. S,- /'" 

~'tl- . 

- .............. 

. Container Requirements Collected Other 

(5) encore 

8 oz w/m glass 

8 oz w/m glass "v 
8 oz w/m glass 

4 oz w/m glass APLC lab 

t-~_lrct_e._It_App __ u_ca_b_Ie:_'.,!':"',"":'·':_' ._ .. ";.,' ......... ---------------t Signature(_): 

MSII4&IL Duplicate ID No.: ~~ 



Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: o QA Sample Type: 

SEDIMENT SAMPLE LOG SHEET 

NSWC Crane, IN 

CTO 126 job It N3960 

, of , 

Sample 10 No.: 03S0 I~ 0 t,J Z. 
Sample Location: _~03SiJ~.:...~~D;.:.I.;;;3' __ 
Sampled By: -rtt.. .... t<", 
C.O.C. No.: Oz..3~-~ ~uUt::~ 

OZ3~3 ",,P<U. 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

MSIMSD DupUcate ID No.: - -----

• 



• 

• 

• 

SEOIMENT!SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Date: " JII/ ()I 
Irma: 0821 

Monitor Reading (ppm): NA 

NSWC Crane. IN 

CTO 126 job # N3960 

Depth 

If 
0-(, 

. :.: ,':' 
Color 

Page-Lof I 

Sample 10 No.: 03SD '" OOO~ 
Sample Location: 03s~Sb " 
Sampled By: ---rt.~+~~;":":::--

C.O.C. No.: oZ,3SZ. .GAVUt;S 

oZ35S AAEL 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

DescrIption (Sand, SIlt, Clay, Moiature, *-, 

jCOMPOSItE::SAllPLE:DATA:t':::'::h·;:i::::'!'j:r?-C,. ""ii";:';"'" . '.' ....... ::~,;:, . "',· ... L , 

Method: 

MonilDr Readings 

(Range in ppm): 

-~ 
~ 

............. 
. -r--....., 

SAMPLE::CotL£C119N!IfCFORMAnON:;::: .. :'., '.: ::::',; ~'.":". i,c.·:·:.:.':.·:;: 

Contalnw Requlrementa 

Volatiles App. IX (VOC 1 + VOC 2) (5) encore 

App. IX SVOC. SIM. EXP. NC 8 oz w/m glass 

Appx.IX Herb. pest, PCBs. rOC 8 oz wlm glass 

IAL Metals plus Sn. NitrllBINitrate. pH 8 oz w/m glass 

Perchlorate 4 oz w/m glass 

. \ 

"::"';""::':':":',,":; ....•... " ... :::.;<: .. ".' .:':.' Signature(s): 

MSfMSD Duplicate ID No.: 

··:.i·,·,,:g 
CoUected Other 

APLC Lab 



.. 
~. ~ 7 • 

i 
. ;j 
; 

. Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment. 
[] Other: 
[] QA Sample Type: 

SEDIMENT SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job # N3960 

of 

Sample 10 No.: 03SDf!el>"Z. 

Sample Location: --::=03;;:S;.;:;OI.;.S~b~lto:;;;;-. __ 

Sampled By: .e.. ... ~ '" 
C.O.C. No.: OZ.'3::i"L ~UCJC.S 

oz.. 3sa """cZ 
Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

MSillSO Duplicate 10 No.: 

• 



• 

• 

• 
-I 
. .~ Ii 
'. 

SEDIMENT SAMPLE LOG SHEET 

Page I of I 

NSWC Crane, IN . Sample 10 No.: 03S0 ,,, 000 'J-
Sample Location: =~~~~~~~~(J.IS'WSJ) 
Sampled By: --nz ~ K,tI{ / 7 

Project Site Name: 
Project No.: eTO 126 Job • N3960 

[] Surface Soil 
[] Subsurface Soil 
[Xl Sediment 
o Other. 
[] QA Sample Type: 

Date: (,/11/0 , 

Monitor Reading (ppm): NA 

Depth Color 

a-G" 

COMPOSnE:SAMinE:DATkip),,:i::;:.;i::';'j;;;:::: ::V:·,::,:·:~:·:::.: J;;-:";':':' .:, . 

MonilDr Readings 
............ 

(Range in ppm): ____ ~ 

~ 

-~:..:..:.::.;.::.----

C.O.C. No.: 0 1..3'Z- ~UCIa 

02.353 A'C~. 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

~'.' 

Delcrtptlon (Sand, SIlt, Clay, Mol., .... -.) 

:H-', ~.r/~ ~/ c.;~ .,. , (c. ""I~S'''' ~ ) 
W6"-r ... 

Container Requirements Collectlld 0 .. 

Volatiles App. IX (VOC 1 + VOC 2) 

App. IX SVOC, SIM, EXP, NC 

Appx.lX Herb, Pest, PCBs, TOC 

TAL Metals plus Sn, NitritafNitrate, pH 

Perchlorate 

MBIMSO 

-> 
Oupticata 10 No.: 

(5) encore 

8 oz wlm glass 
8 oz w/m glass 

8 oz wlm glass 

4 oz wim glass ./ APLClab 

~.----,/ 

:.'. 



I 
···1 

! 

I 
i 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Swface Soil 
[] Subsurface Soil 
[X] Sediment 
o Other: o QA Sample Type: 

NSWC Crane. IN 

CTO 126 job" N3960 

MSIMSD DuplJcate ID No.: 

.. ':: ..... . 

of I 
• i. .. 
:- ~~!. 

Sample 10 No.: 
Sample Location: ::::~~a~a§LI 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

,,';.-



• 

.~.-~ 

, 

I 

• 

• 

I :::' ; , . 
t ,~ :' .... . " 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

NSWC Crane. IN 

CTO 126 job • N3960 

MSIMSD DupilcatelD No.: 

, 
of 

Sample 10 No.: 0350 ~8 Ood ~ 

Sample location: __ 03l....;~;.;...;._'S.;.D_";.:;.. __ 

Sampled By: KM .. ..,......c 
C.O.C. No.: OZ,3:S"Z- ,"",vees 

02.347 A'CL 

Type of Sample: 
[X] low Concentration 
D High Concentration 

r,M_ - ~4; Si'f.up 

W L;- r.;u._ QI>~~_cr 



Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

SEDIMENT SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 126 job ,. N3960 

( 

. t of_'_ 

Sample 10 No.: 03SD/poG/~ 

Sample Location: _~03S~rItI_$.;;;D;.....;.!l8,,--_ 
Sampled By: k?" I! T" 
C.O.C. No.: oz 3SZ. ~Uc.c.J 

oZ.3<97 DZL 
Type of Sample: 

[X] Low Concentration 
o High Concentration 

MSIMSO Duplicate 10 No.: 

-

• 



'. 

• 

I 
I 

• I 
I 

I • ~ 

~',.~·;"'I/"'.';'~l' , .. ,.; • ',-.. '~~.' . :!J: .'. , .. '. 1.. :- •.• 

·'.n 

.;." 
I . 

1. I 

SEDIMENT'SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment ' 
o Other: 
[] QA Sample Type: 

N5WC Crane, IN 

CTO 126 job" N3960 

Date: ~ -/ cJ~ / Depth 

Melhod: ~s -r;c..~e,1 eJ p~." 

MonitOr Reading (ppm): Nil 

ICOMPOSrTESAMeLEDATA::~;;:::;:;:;;;,"\;' '" .. ', •.•. ,. . 

Color 

Page 10f I 

Sample 10 No.: 03S0&'OOcJ6' 

Sample location: __ 03S--..;;;iR~S_D;;......;.I..:~"--_ 
Sampled By: ;-.c,...& __ . 

C.O.C. No.: OZ.35"L uuu:.s 
oZ,347 ~t::.l-

Type of Sample: 
[X] low Concentration 
D High Concentration 

Description (Sand, Slit. CIllY.. MoIslIft, etc., 
nll& # ""~I! s~-~.,.~,;~ '~/~"'~ 
J'~Je I ~ 6117 ~"J'C- S 

W£r-
·,,;,::::;r.·'i::'~:;'·:':l:::;!;/::';:·(;~· :.~ ),' 

.............. ~ 
Mon~r~ ___ ~.~. __ . ____ ~~ __________ ~~;;!!;; __ ~ ____________________________ ~ 

(Range in ppm): -_ ... -------I-~==-... -----=~~------__+r--.:;:~=--... =_--------__I 
~ ............... 

~ 
SAMPtiECOUECllONJNFORMAllON:; , ;. ',' ." :".:l.'::",;' 

AnaIyaIs 

Volatiles App. IX (VOC 1 + VOC 2) 

App. IX SVOC, 51M, EXP, NC 

Appx.lX Herb, pest, PCBs, TOC 

IT AL Metals plus Sn, Nltril&'Nitrate, pH 

PerchIoraIB 

".:' . :...: .. 

/'t-s/"SP ~ £1l~ c.,.J~/"e, .. 

7 £HC.~'C-J 

I S4'Zo 

I 4C1Lo 

: " .,. : .•.. , .~' .. 

DupllcatelD No.: 

F"Pt:lC-/d41 ~Z-

~. 

Container Requirements CoUectBd Other 

(5) encore 

8 oz w/m glass . 

8 oz w/m glass 

8 oz w/m glass 

4 oz w/m glass APLCLab 



...; 

. i 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[Xl Sediment 
o Other: 
o QA Sample Type: 

NSWC Crane, IN 

CTO 126 job • N3960 

MSIMSD DupUcatlllD No.: 

-
.1'i' .... 

t of I 

Sample 10 No.: OSSOJ,06IL 
Sample location: __ ...;;.03S;.;;.;:;~;.;....:.S~O.:;~-!-9 __ 
Sampled By: KAJ'l .!! ,... L 
C.O.C. No.: Q Zl$" L ~UCJC s . 

02.3.7 ARL 
Type of Sample: 
[Xl low Concentration o . High Concentration 

• 



• 

• 

• 

APPENDIX 8-7 

Chain-of Custody Records 



• • '~."' • ..... , .... j ,::::~." .L.. . .:: . .... f'.·.· 
. '':'''l: " • " • :".~. .' .. ; .. ,', "" ."'.l.."'''~'_''''''''. 

02346 
CHAIN OF CUSTODY RECORD 

It? 
loLl 

1 _. ... , 

PROJECT NO.: CTU I c;<'1 . SITE NAME: ... '~ Vi!~r ?;!Jf #: 3 cl<':'O KSWc.. c.: nAN ~ 

SAMPL~Sr~GNZ: 
NO. 

. ~o ... u; ~~ "-

OF ~ l? (j~~ .-~ ~ v 

I(~ Z ~ .' CON- , ~ ~ 1,W: ... S 
TAINERS '", ~ '-~~" '-VJ -.1 ' ~$\. 

STATION DATE TIME COMP GRAI STA nON LOCAnON 1~'<V,;l> t.,'; R: j., ~" ,/97 
NO. 

Te,' 1"'7 UID t/ -r~ 06070/ 01 3 3 -r-

- 1<;40 V O~6-W07 0/ 1'1. r;- :t :l. I J I -:' f-

FD 'v ooOe) ,/ FD 0(,D701 0/ 12 S- ~ 2- \ I , --
Rrs IYB ~EXD V RB O~OBO( 0' \3 S- :l- ~, \ I I l - -na~\ I't~. - Sll.'CIJNci 

- ~ -n;::'fflO N 

RB J" 1blS"" V Re, Ob DBO I 02- 10 - ;;t I J I I - I- l.. 1"1- Pll\<;-n c 
, .. ;h)~L 

17ii7nATURE

): 

DATEITIME: RECEIVED IV (SIGNA TURE): RELINQUISHED IV (SIGNATURE): DATE/nME: RECEIVED IV(SIGNATURE): 

fED 6. i 
" 

16't$'O/Il~SU 
I, 

'RELINQUI~HED IV (SIGNATURE): DATE I TIME: RECEIVED IV (SIGNATURE): RELINQUISHED IV (SIGNATURE): DATEITIME: RECEIVED IV(SIGNATURE): 

I I 
RELINQUISHED IV (SIGNATURE): DATE/nME: RECEIVED fORLAIORATORV BY 'DA'~ ITI,.E: REMARKS: "B~t- f1)..I'o j ~ B':l~'1 

(SIGNATURE): 
" ~. . .. , 

'I I 1-71 Uuul~ Lt\t\ 
- , -~ --- -----Ir\I:Q1\ 

.. 



i.... -:. . .... ::'" ,'...... .......':' ~ , .... ~ '" .1. 

., 
02349 CHAIN OF CUSTODY RECORD 

- ... , 
PROJECT NO.: C-rv I ':> '1 SITE NAME: 

~v!/!~u / All B tJ"'Z.-~ ::,qe:, 0 N'-M,/C ciLAN-C 

lS;l~N~~ 
NO. 

'J~ 
~M ~ll\t;<; 

OF 
~- - REMARKS CON· EY. '~ , TAINERS 

STAn ON DATE TIME COMP ~G~B STAnON LOCAnON IAItJ ~ .~,; ~ NO. 

fD . r'e> fXJ'D V fD obOBof 01 ~ ·1 \ I - - OlAP· -oF . 

03~31·000~ 

- \olD ,/ O"'3,SS30 OOO:t S: J \ ( - -- ,~ V' o~s~:l..9 OOO~. ~ I I I - -
- '~lO . V O~ SS""31 ooul 3, I . f I - - I~\A N ,C/J-,v 

M .1\1\<; [) _. ,3t;C t/ 0'5. ss a I 0002. :2- - - - \ l 
.- J4QS ,/ OS5~O~OOOJ.... 2... - - - \ I 
- I~ V 03s~ 11... 000).. :2- - - - , ,. 
- I~ t/ o 3 ss '3 ~ OCX)l. S \ , I - -- " I 1c;)S V . os SS 33 0001. 3> I , , - -

r;;~E~Z~R£): DATE ITIME: RECEIVED IV(SIGN~ TURE): RELINQUISHED IV (SIGNATURE): DATE/nME: RECEIVED BV(SIGNA TURE,: 

. 'b,~ol IIBC;(; fEDE· i- I 
RELlNQdlSHED IV (SIGNATURE): DATE I TIME: RECEIVED BV (SIGNATURE): RELINQUISHED BY (SIGNATURE,: DATE I TIME: REalVED IY(SIGNATURE): 

I I 
REUNQUISHED IV (SIGNATURE): DATE/nME: RECEIVED fOR LABORATORY BY .. DATE/r-ME: REMARKS:A&:tt- tu.l~ S"'O+~. 8.J....B'1 

(SIGNATURE': . . '. .'1 "-n, \N.fC.I<'~ . u\& . 1 --. .- ----_. 



• .; ,. 
,':.' .... ". 

. ... ~ 

CHAIN OF CUSTODY RECORD 
6-LJ 02.350 

("" I..~: 

PROJECT NO.: cro '')'f SITE NAME: 

(t i~ V, .~ '~q C:.t> r-JSllIC Cf)..AN( " "" ~ t.:.:.t 
~~ ~.::l ~O ~~~'-' " 'f 

SA:;;R;?N~~. 
NO. 
OF 

. 'I- L1 " li u,O . 

CON- ~ ~ <'< oJ. ~ t ~'M"'S 
TAINERS ~ ~ v.' ~ 

STATION ~ATE TIME COMP GRA8 STATION LOCATION ~ "'t1" ~~ /~ ~ 
NO. 

-m' I 'fer a7/0 vi' ~Ob0901 01 S 3 
Ils7 V o~ 6-Lc/.2?:, 0/ 3S- - 1<)' ~ h 3 3 2.. 'u.(~ V/'" 

- {'AS M~D 

- ,~ l7U V o ~ (J-LU :1...0 01 11- - t;; ;l :L \ , , 
" 

, 
j 
.~ 

•• ..:j 

.. " ~~ 
~, j" 

':.i 
I 

I :~ 
~ 

".!:.! 

'".-
I 

.-:<:' 

.. . , 

\ " 

, 
.. 

RELlNQU,; 8.Y (SIGNATURE): DATE/TIME: RECEIVED 8Y(SIGNATURE): RELINQUISHED 8Y (SIGNATURE): DATE/TIME: RECEIVED 8Y(SIGNA TURE): 

'/'--'.~ . ,""·01 IlbOO 'FEDEl I 
RELINQUISHED 8Y (SIGNATURE): DATE/TIME: RECEIVED8Y (SIGNATURE): RELINQUISHED IY (SIGNATURE): . DATE /TIME: RECEIVED 8Y(SIGNATURE): 

I I 
REUNQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY 8Y DATE/TIME: ~EMARICS: f\ B :1P- 8.l4-~ e J.. ~~ .s I 0 1-

I 
(SIG'f!'TURE): . 

I TZ> lAL1(JlS ll\~ 

Otdet No. 70440 (1)69) 



·:~L.·I .... ~ .. : ;~.: ··;;.':~-····~.r.;· "., ._: ......... J.~ •• ; _.t·::'-.. . " . ".i. . '~': ..... ".... .~ ... ". ~ .;Ii;"l· ...• :. '", .. .. ~:_i . 

CHAIN OF CUSTODY RECORD 
stJ 02351 

l,.,~ 

PROJEONO.: c::.-ro t~ '1 . SITE NAME: . ~ ;' ; 
1P-:3Cfb 0 N Sltlc.. G/lA"'~ I ~ . ~ 

. '" (C ( '1 -CL~ ~ 
S~2E~N~~ 

NO. 
OF "" ~ ~~~ ...., 

CON· 
TAINERS ~ ~ t.1 v. V"';~' ~ STATION DATE TIME COMP GRAI STATION LOCATION 

NO. '" ~ '.J ~q /.... 
fl)· 1'10 ()tX)() ,/ 

FDobIOOIO/ \7 <; 2 2· 2 '1 , , 1 \ I D\,.(f' 0", 

o~9VlqC 

- ~f130 ,/ 03 sc..utc:r 0/ ~ It;'" b ~ b "3 3 3 ~ 2 3 ,~v.J~\..~v 
M() M'>D 

- 0'1"6 V 03' sw 18 of 17 C; ~ :t l , , I· I , \ 

- lol.b ,; o.~ Sl{J17ol 17 c;- ).. 2 2. , \ ( \ I .\ 
- t)SS" ,/ O~ <;W' ,,=' 0/ 17 C; .l. J.. 1- , I I I \ \ 

- 'v 1r5l5" ./ o~ StUlS"ol 17' t; }- ~ 2. , I \ , l , 
, .' 

., 

-

RELlNf,!;JD rlTURE): DATE /TIME: RECEIVED IY(SIGNATURE): RELINQUISHEtt IY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNA TURE): 

-'Ii '" ~ b,"· oj I'~ . f~{)tCf.. I 
REUNQUliHED IY (SIGNATURE): DATE/TIME: RECEIVED IY (SIGNATURE): . RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNA TURE): 

I I 
RELINQUISHED IY (SIGNATURE): . DATE/TIME: RECEIVEDFORLAIORATORYIY·· DATE I TIME: REMARKS: "8:ff- BA.tlf~ fJ~C;; .~, V l.... 

_1U.'~. . ~.. . . 
I . I TV \.AA U( ') LA. VI... . • 0nIIf No. 70440' .. NO-r€. fl'-n:n~o lO'~5.Ulvt:'V:) 4) .:~ 1 D· €I'(fb &.c/tTl1" f (r:\\.TE~t) J 



• . ! •. : ,,' . : . .:.:~: ;":'. : .,': .. 0' (," ,~ 

CHAIN OF CUSTODY RECORD 

PROJECT NO.: CTV 1';)-1 SITE NAME: 

.s:t-- "3'16() NSWC Ci</jNE 
S~MPL!~'IG)'TU~ . 

-,(~ '. 1;~ 
STATION DATE TIME COMpl GRAB STAnON LOCATION 

NO. 

- /{O ~ V o?> Si) \<1 00010 _. 
.I~~ V O~ SD I q O~I ~ 

- 1S:\O ./ O~ SD I B oooCa 

- ,C;30 v o'?, SO I f) o~ I)... 

fD '\ I oem V FD OG/O 01 0"1-

10/,\ o~ / D3 SD 17 000(0 -
- pBct) ./ O~sD 17 Obl"1.. 

- 0517 ,/ 03,50 I'=> 000 Ca 

- ~g.w tI . 03SD I b ob(2.. 

- of3\S vi osS!> IS- 000 G:, 

_. p~,S" v' 03S0 IS- Obi 1-

- ~. I 03Sr) I+ooo~ 

- \ p~ v' 03Sf) 14- OGI2 

f{) ~ ~ V Fe Of,t\ 01 0 I 

~/~D?ZRE': 
DATE/nME: RECEIVED BY(SIGNATURE,: 

~·I,ol JI~ fEDE)< 
RELINQUISHED BY (SIGNATURE,: DATE/nME: RECEIVED BY (SIGNATURE': 

J. 
RELINQUISHED BY (SIGNATURE': DATE/nME: RECEIVED fOR LABORATORY BY 

(SIGNATURE): .. 

I 
."., No. 70440 11169" 

• •• 
.' , ..... ~,.,~ .• . ~: .. 

sO 02352 

r , 
~ 

'J ~~ '<"lJ. . u 
NO. ~ i-
Of 'U' .... REMARKS 

CON- I 

TAINERS & 
yt-;It( ~ <" 

ICo 12. 2 ( I 
gUN /I"\';'U 
N\s, M~O 

B 5" , I , 
8 S- , ( t 

B S'. , .r I 

6 c;- ( I I . DU'" "r 
o~~Q L~_ooO" 

8 S- I , . ( 

tj .. S- { I ( 

(:J C; \ , t 

8" c;- \ , ( 

8 " \ , ( 

8 c;- \ l \ 

f1 t;"' , \ \ 
fj ~ \ 

, t 
.8 -~ \ I 'J ~~~~ , f"' b: 1/4-000.b 

RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE,: 

I 
RELINQUISHED IY (SIGNA":'RE': DATE/TIME: RECEIVED BY(SIGNATURE): 

. I 
.. DATE/TIME: "EMARKS:I\tS~ ff..,l.~~ B.L.)~ ~IVL.. 

' ... ".:. 

I . -rz> LAUtW. <:> LA B 

I 

'$ , 

.-t 

'·~7...t:.""'i 
:t~i:.!- .:: 

~ 
: ~'1 

'," 
~~ 
or7~ 



;'. ' ::'.;' I~" .. ; " ':.' ,:., " :~,. :~ ';, ' ~ ", . ~ " ,.,!- .... :\ •. " 

CHAIN OF CUSTODY RECORD sf) ·02354 

PROJECT NO.: c..-n:» f C;'1 SITE NAME: 

;~tJu> "IF 3c:rbO KSWc.. dt.f\NG 
SAMPLE "S;;;AT~: ~ ~ NO. .~ ~ ,c. 

OF 

~-I~- ~'V0... CON· REMARKS 
TAINERS : ~)ifffi' ~ STATION DATE TIME COMP GRA( STA nON LOCAnON NO. 

-' 17f1 tOll V O~SD I'~ OOO~ e; S- I I I 
- p'>7 ./ 03sD'~ 0612.. 6 S- .\ \ \ 
- IUS'O II'" 03.s () /1... 00?(q g ~ I ( I 

- 'v l/Ot) V' O~ SD \ 1- 001'1.. e S- 1 \ I 

1;z;raATURE
):. 

DATE/TIME: RECEIVED IY(SIGNA TURE): RELINQUISHED IY (SIGNATURE): DATE/nME: RECEIVED IY(SIGNATURE): 

(',1('0( I'~ EE06i I 
REUNQufsHED IY (SIGNATURE): DATE/TIME: RECEIVED IY (SIGNATURE): REUNQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNA TURE): 

.1 1 
REUNQUISHED Iy (SIGNATURE): DATE /nME: RECEIVED FOR LAIORA TORY IY . .' DATE/TIME: R~"ARKS:AB;#: 1JJ..4r~ ffJ35'"" '3.10'1-

(SIGNATURE):' . 

I =- I l~ l~C.~S L8~' . ~ ~ - .. -- -.~ .. 



• ~u .," " . "~-,-." , " 

CHAIN OF CUSTODY RECORD 
SD 02357 

PROJECT NO.: CT'O 1C;'f SITE NAME: " 

J
U '~ J:t;;.. 3Q<:'O N su,.'c. ~I\N~ 

SAMPLdNATU,> ' .. 
NO. 

t:>~\l .... Uli/ f.. ' 

Of f-

',l-, 7., ~I CON- U' ...... ' REMARKS 

TAINERS .... \:s 

STAnON 
, ~ ~~ ~~t~ 

NO. 
DATE TIME COMP GRAB STAnON LOCAnON 

10/" \'3<6' 
" ,/ { , -.. ' o'3,S D" OOOb 8 S- , 

.;.-- ,-;).0 V 03 Sl\lJ Obi ~ B ~ I I ( 

- 13~ vi OsSDJo, OOO~ 8 t;' r , I 
B~ v' B 

,-
f \ \ - Os S~ 10 Of,I:t c;-

.;,. 
• .,J; 

fD 0000 V fD Db" 01 o:l.. fj r;- ,J \ \ ' ;%~P Dr 
. '03~ 1'(j:fJ '(JOOb ", :: 

,. 
;;: 

r/ 
... : .; ~ " ,', '. . .. ~ 

- ~ O~sDoq 000 ~ e S- , , \ .~;; 

- ' \+2t V O~S()Oq OblJ.. fJ ~ I , , 
- I~ V 0'3 Si)OB OOOk, 8 <; I I f 

.~);'i 

- R.>O . ./ 03>S(,) 080bll. 
£3;' c;- I I I 

- l~lD ,/' 0-; 51) 07 000 " B c;- I I I 

- 19fO V O?> Sf) 07 ObI).. t; c:; \ I , 
'.~ ./ _ ...... ,1\. ........ I - /1 r-

" 
I I .JC.. 

" Bxl~t€- ~y ~E'~ 
I 1.1:> .,;;)u II vvvo U ~ T T J. 

11'1.'\n v' .......... ".1'\.. 
-; - a ro- l , I ~> > 686 ~ '",go~ 

~~ '-'aJ I VOl -
V ..J , I 

.... I, I~C: ./ .A~A'" • "" ( 
1"/ - I , J ~ / 

..., ::>~U IV IJVUQ (~ J I I 

i :;r-::r~A~RE': 
DATEITIME: RECENED BV(SIGNA TURE): RELINQUISHED BV (SIGNATURE,: DATE/nME: 'RECEIVED BY(SIGNATURE,: 

{,. a·a 1Ib3C. fE.10~i I 
RELlNQUIt\tED BV (SIGNATURE,: DATEITIME: RECENED BV (SIGNATURE): RELINQUISHED IY (SIGNATURE': DATE "IME: RECENED BY(SIGNATURE,: 

I I 
RELINQUISHED BY ~SIGNA TURE': DATE/nME: RECENED fOR LABORATO~~ IY' DATElnME: REMARKS: A8..i1- 6~'=> eo-or:;- c;400 

(SIGNATURE):' , ' . ~ " . 

I 1 --tt:> ll\l/c.si. ~' LA a. 
0nItf No. 70440 (06tJ) , 



................ ; ...... :~ ,,-,"4 " 'l," ..... : .... 

CHAIN OF CUSTODY RECORD 
sf) 

02359 
PROJECT NO.: . SITE NAME: 

. lu~J CTCJI<:;q:# ~qbO N~ cRAI"~ 
SAM":..ERS7GNATUR:.e, , NO. I~~~~ ~ OF 

~~ ~~~,-II 1'--'7'- "'.ANLJ~ CON- REMARKS -

TAINERS 
STATION OATE TIME COMP I'<iRAI STATION LOCATION NO. I 

- (pi. ,-.- ./ b - I J I l):)1A~~. et<T~jf ~'7 
/11 "'~"' .. U ~.:, 1) IV VO I ~ V J I .. . . S~ COe... 

- 1\.n"2. ./' ./'\'""\ ~ ~ /\ ("~ i.: ~ ,"\ I - r) -r: , I I \.(. > 
V'.~ -~'-' I "'''''''' ..... ~ 

" ..... ~ \ , I - 1I"'r.tV V o ~ ~U 0'1 ObI 2 u ::> I I I 

fD - / r..t L I I J O""r / 
IOUW .. . rUUb/JUI V.l v j , ........ - """n, .J"'lru:J:X.... 

ClI· 
.. 

I~'" V - I I - U 1 ,?U ut:) vuu b ..... :> , I I 

/ ..- , l\. .- ~ - r·J ,,:. I I I II ~"V .. U~:>!.JVnUb'J.. 0 J I I 

/ fA - I I , - I~L.V V 05~l) Q / UUV 10 .. - ~ I I 

,r-A / , ..... fA - I I I - II J IV V U -<, >J.) _~I Vb I ..L. ~ -:J , 
~ • 

a/ 8 
-- \1l.0 O's sf) o~ 000 b t; I I , 

- p3c V o~S.DoboG'2 B C; I , I 
I 

ft) GOGO V PD Ob It 01 03 e ~ l I I o~~ 5·o~ OO~b ••.• '.r 

'SOC; . V cb Ito 12· 2- I ( fJ.W ~ J'r., \ ~o. - o~ SO .OOOb M t\' stl 
- 1810 V O~ S"OSOb I:L fJ S- , \ I 
- ,~ I'll'S V osSDOlooOb 8 S- I ( I 
~i:;]~;:TURE): DATE 'TIME: RECEIVED IY(SIGNA TURE,: RELINQUISHED IY (SIGNATURE,: DATE/TIME: RECEIVED IY(SIGNATURE,: 

{,'12~ IK:.~ FB)E.t< I 
RELINQUI~HED IY (SIGNATURE': DATEITIME: RECENED IY (SIGNATURE,: . RELINQUISHED IY (SIGNATUREJ: DATEITIME: RECEIVED IY(SIGNATURE): ... 

I I 
REUNQUISHED IIY (SIGNATURE': DATEITIME: RECEIVEDFORLAIIORATORYIY DATE/TIME: REMARKS: ~~ 828& 1~ ~. 

(SIGNATURE,: ' ..... 

I ...• I .0 lAuLli(" C.AR. . .. --Ordef No. 70440 tr 



•• 
.'.t ~ ,,,,,,,: .. '~ . , ~.. .;. 

CHAIN OF CUSTODY RECORD 

PROJECT NO.: ~j'Z) I ~ SITE NAME: 

tl= S9bO NSLtlC L.pll\N ~ 

S.~.,~) .JJ~ 
STAnON DATE nME COMP G!lA1 STA nON LOCAnON 

NO. 

,e,' I~( . Ic;oO t/ -rB Obl\·O( 01 

- r1l0 ,/ OSSWOb 0/. 

- " l,fC) V as SIA/Ol 01 

- ';(1-' o~t; v os Swo~ 01 

- 1 ottlS' . ./' ()~ So/OSOI 

, 

R~(;ZI>Z~): 
DATEITIME: RECEIVED IV(SIGNATURE): 

fEOEf {,·/l .. o/llG2.n 
RELINQUISt4ED IV (SIGNATURE': DATEJTIME: RECEIVED IV (SIGNATURE': 

I 
REUNQUISHED Iy (SIGNATURE): DATE/nME: RECEIVED fOR LAIORATORV IY . 

(SIGNATURE): . 

I 
o.dIr No. 704tO (D69J) 

• ... :." ...... 1 • ~." . .. ". .,,' .. '" . 
" 

sLJ 02356 

~ 

- .~. ~~ ~ rift ~ ''}-. - ~ --f.. 

NO. )'~ ... -"'t) ft' ~ 
Of iii "" CJI "'_ 

CON· ~ '" j .2 ~ <" ~ REa, . 

TAINERS 
Q ~~ LiQV/f'v. ~ ~ ~ Vir; 

~ '?: ~ II!: ~ ~ $'f..."'~ 

3 3> 
17 - c;- ')., \ I I , I I~ :t I 

-

17 - t;" :1 J 
, I I ,. J. 1 , 

-

17 - S- 2 \ I 1 I I :2 2. \ '. 

17 - 5" 2 I I I I I l~ ). I 

,.' 

-. 

RELINQUISHED IV (SIGNATURE): DATEITIME: RECEIVED IV(SIGNATURE': 

-. I 
RELINQUISHED IY (SIGNATURE,: . . DATE/nME: RECEIVED IV(SIGNATURE): 

I 
DATt/TlME: REMAR~S: "B~ e1.L ~(o ~ :J..,OS ~~. 

.. . ~ .. 

I 1"0 If\r.(CId~ l--'\6 '. 

I 
I 

, .. 
.' 

'".J 

.~ 

-~ii 
'''''';,1 

-:! 
.. -:" 



... ot .. ~.:\".'to ••.. .• f , •. , ,.,.; • 
• / ; ., •• , '. Lo, ••• , ,,.. ' '~. • • : ; • :r!: .. ~ .. ~ . 

CHAIN OF CUSTODY RECORD ~D 02360 

PROJEONO.: SITE NAME: : uf/fj ! 

c.'O ISCf:li 3 Cf {; 0 1'Jswc C.~ANt 

SAM7fJNATUR~ . 
NO. ".U Ii, "l-

I OF j..? vt.4-- CON- , c¥1JVfi- REMARKS 
TAINERS 

STATION DATE TIME COMP (RAI STATION LOCATION " ~~ ~ .('~ NO. 

l::.1 ,,. .... V ..... i" " ..... I ,... r _ 0 \5 .... L CJ I , . I \ 
. 1Jl -t-_ O\~ 1l~. , . 

.... .;> -'.IJ '" I _"''''' - ""- V ~ 
, , 

- 7[1 ~lS ,/ os SD O~OOOb 8 5 , \ , 
- ®,.c;'" / 03 SO 01. Obl'l 8 5 , , I 

~. V 03 SD Os 000" g 5 , \ I I -
- O'I3S ,/ ~3 so O~ ObI 1- £3 5· I I l 
---:- 10'1; ,/ O-S5D 0+- OOQ(, B. 5 I I I ! 

- \J!' ,~o ./ o "SSD 04- ObI J... 8 5 \ \ \ 

. 

~L;t~ATURE': DATEITIME: RECEIVED IY(SIGNATURE,: RELINQUISHED BY (SIGNATURE,: DATE/TIME: RECEIVED IY(SIGNATURE,: 

~ ·Il·o) 11b3.0 FEu(Z( I 
'RELlNQU~HED IY (SIGNATURE): DATE/TIME: RECEIVED IY (SIGNATURn: RELINQUIStiED IY (~IGNATURE): DATEITIME: REalVED IY(SIGNATURE): 

I I 
REUNQUISHED Iy (SIGNATURE): DATE /TlME: RECEIVED fOR LAIORATORY ~Y DATEITIME: R~~RICS: A & ~:f. £J l.l;jb ,-,l Cl')- ~ q.(JO 

(SIGNATURE): .... . ~ \ ~. ~: .' . 

I I . -TV l. hi c.J1 <. 
~ Order No. 1OoMO (0 : 



;. 
. ,''''. ,,:,...... -L'\. '.: ...... ,j.: 

CHAIN .OF CUSTODY RECORD 

PROJECT NO.: crt> lC;q SITE NAME: 

-ff- ~qbO N.C;'tIC a."NC 
SA:;i~TU~ 
STATION DATE TIME COMP GRAI' STATION LOCATION 

NO. 

-' bJ).. ~,~ 'V' O~SWOSO, 

\ 

" !~r~7aATURE): DATE /TIME: RECEIVED IV(SIGNA TURE): 

~. B -01 I JoZ;,() fEfJG-{ 
RELlNQUlkHED IV (SIGNATURE): DATE/TIME: RECEIVED IV (SIGNATURE): 

I 
REUNQUISHED IV (SIGNATURE): DATE/TIME: RECEIVED FOR LAIORATORV IV 

(SIGNATURE): 

I 
Or* NO. 70440 (1169)) 

, ... .,. '!'" .... . .... . ... ,. 
A pc.. L 02361 

...... 

"- ~ 
~ 

NO. V~, , 
OF ~ CON-

REMARKS 

TAINERS V 
~. 

I I 

, 

, 

RELINQUISHED IV (SIGNATURE): DATE/TIME: RECEIVED IV(SIGNATURE): 

I 
RELINQUISHED IY (SIGNATURE): DATEITIME: RECEIVED "(SIGNATURE): 

. I 
DATEITIME: "EMARKS:A~:lt 8:l.8G &Q.a::; ~.1.' 

I 

'4 

~. 

{ ... , 

, . .:. 

'J~' 
~t-. 

~i 

.~:.~ 



t.:.-. 

ii 

, 

CHAIN OF CUSTODY REC.ORD 

PROJECT NO.: CTO I ':) , SITE NAME: 

-#Y1bO K<;L(/(;.,... ~A( ... ~G 
SAMPLERS~~iR~ 
. --, ~~ . 

STATION DATE TIME COMP GRAI STAnON LOCAnON NO. 

f ()- o/B OQ)O V fD O(;'oBol 0/ 
-. \1oJS'" V RB 0<='080{ oJ-. 

- IOl.\) V O~ S<; 30 OOOJ... 

- /(A5" ,/ O~ 5S '). 9 ouo 4 

- ,llo v' o'?, ss ~I 0002.. 

- IC;OC;- V OsSS~~OOO~ 

- ~V /Sl.C) ./ Os SS "3"3, 0002.. 

~1:Elr1ATURE): DATEITIME: RECEIVED IY(SIGNATURE): 

fED G'f ""3·0/ U® 
RELINQuisHED IY (SIGNATURE): DATE/nME: RECEIVED IY (SIGNATURE): __ 

- I 
REUNQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED FOR LAIORATORY iY 

'. ~ . ' . (SIGNATURE): . - _ 

I 
- - -

• ; .... t·',·' .; .. ...,.... ... ,. .... , 

-r-Q,.\ANVJ \ ~. LAS 

DIO~'N5, 02348 

~\ 
NO. V! 
OF ~ ~::i REMARKS . CON-

.~ ~ TAINERS 
.... .!? 

c::> 

I \ 
01.( ,., _ Or 

. O'3>SS ~I 000:1... 

2. :t. p t 1\<;.11 c::. 
- -rr1 (J\(/~ L 

I I 
1 \ 
:t 2 ~u{'{ ''Y~~ N\.~ M~~) 

\ \ 
\ l 

.-

"r ••.• ..... , 

~ I 

RELINQUISHED IY (SIGNATURE): . DATE/nME: RECEIVED IY(SIGNA TURE): 
.. 

I 
RELINQUISHED IY (SIGNATURE): DATE/nME: RECEIVED IY(SIGNA TURE): 

I 
- DATE I TIME: REMAR!C5:A~ ~(J~~b Cf2C1S' 5"~ 1O .' . ,'.: ..... 

AI ..... 



• .'- ......• ...r·· •• ." " ... -., .... " ..... , ... " • 
.. , . '. ",ll :"~"", . ,'. .', •.. , " ...... :>.:. ~ .. ~ .. - .: 

CHAIN OF CUSTODY RECORD APCL 02347 

PROJECT NO.: C. I'D'S '1 SITE NAME: .~ 
:#:39('0 N. S<..t/C CtO..AKf:· 

~;2~:7:r~~ 
NO. 

~ ~ 
~ 

OF· S .... 
CON- ~ 

REMARKS 

TAINERS ~ 
STATION DATE TIME COMP' STAnON lOCAnON ~ 

NO. 
GRAB ~ 

- 17 ~ V o~ 6-tv01 0 ( 
, , 

fD Jt O:J.JJ V FD oW70101 I 
, 

~B '0/8 O(JJO V R5 ObOfjoI 01 J J 
..., L1~ "_'2. - "I~~~~ -r 

. TG'fFW 

- ''rf \\~7 v: 03 trw ).s oJ 3 .3 A. "f t-4 0_' ~ 0 
M 5. 1\',-st1 

_. !, .1ll v' 03G--W 20 01 ' ( I 

(() 71'0 oc)(J1,) vi" (DOb\OOI o( 1 , VI.( f" 0 \" 

O~·SI.(/' Of 0 I 

- o~~o V o~s~l~ 0 ( ~c.~~ ~ 
. n.\"(N.~\~D 

N\.<; M\ 

- D1~ ~ ()~SW/f1 O} f I 

- \010 V- o ~ SltIl.7 01 l I 
Jqo; 

:.. / 0"3 ~ 0 J ~. 000 f, .~ 
A. 'f N .f\.' ~ "" 

- J.- "" c, / N\ C, IJ 

- 1'\3S 
,/ o 3 S () Lj Ob ( ~ r I 

- 1'5" c v' 03 so,~ 0006 \ t 

- (C;~ . VI 03 Sf) 15 Ob IJ-
, ( 

Et) 'II 0000 v f D 0'=>1001 0 ~ 
, I o~blcf rOOOb 

Rfi:;JD U ATURE
): 

DATE ITIME: RECEIVED IY(SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE/nME: RECEIVED IY(SIGNATURE): 

b· 1 >011/030 FEO (f. I 
~ElINQUIs'HED IY (SIGNATURE): DATE I TIME: RECEIVED IY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE/nME: RECEIVED IY(SIGNATURE): 

I 1 
REUNQUISHED IY (SIGNATURE): DATE/nME: RECEIVED FOR LAIORA TORY IY . 

(SIGNATURE): ". 
PArE/~E:. REMARKS: A.ls :::fF-€:1.l.E:1E, ,.loS ~q..'l..) . 

I I . 
ewer No. 70440 (D6tJ) . 

.w 

·1 

'f, 

~/v,' 

, 
, .~ 

" <--; 



.. .... ~ .... \.,.,. ' . ". '.;:-..... ~ . 

CHAIN OF CUSTODY RECORD I\PeL 
02355 

PROJEO NO.: C TO 1C;'1 SITE NAME: . 

-1F ~q &;,0 N SWc:.. c.vQ 1\(./ £ 
~. 

.~ 

SAMPL<J;lNAlf..E': J ' NO. ~v. 
OF ~ .... REMARKS 

/ - .J. j-A .. '. CON-. -= TAINERS ~ UI1 
STATION DATE TIME COMP" GRAI STAnON LOCATiON } NO. 

- . '710 1l.c;S' II' 0'3 swl Co 01 , I. 

- ~ ,~C; ,/ 0351.(/ Is-of I ( 

6;', 1'JOt; ,- o ~ S() \( 000 C:, I (. .. 

- 13J.O / 03 SOil Of, ,2. I \ , 

B,C; / I 
, - 0'3 Sf) 10 000 ~ I - B~ ./ o ~ 5 D/o 06 ("'). I I 

ff) owO /. 
fDtlb, 101 O:L. r f 

·OLll"Ot- . 
O~ S r'\O'J' 000 b 

- ~3 ./ Os S/J ocr OOOb I I 
- j4-.lJ V 

()3 Sf\ o~ o~ 1'1 
, ( 

- ~ ./ 0'3. sO 08 Od.O b , . , 
V- I 

, - ICJX) 0::' SOoB O(;,/L I 

- ';If. \ ~ 03 SO 07 ooob \ 
, 

- Ir;t\l ./ 
03 so 07 0611. I I 

- if l<itS' V o~ SWol 0/ I I 

7~ 'E7D
)ZURE': 

DATE InME: RECEIVED IV(SIGNATURE,: RELINQUISHED IV (SIGNATURE,: DATE/nME: RECEIVED IV(SIGNATURE,: 

16 ·13·ul I k1?O f~tl I 
RELlNQU~HED IV (SIGNATURE): DATEITIME: RECEIVED I~ (SIGNATURE): RELINQUISHED IY (SIGNATURE': DATE/nME: RECEIVED IV(SIGNATURE): 

I I 
REUNQUISHED IV (SIGNATURE): DATl/nME: RicEIVED fOR LAIORA TORY BY . 

(SIGNATURE): . . . D~TEiTlME: REMARKS: It ~ ::: 1:- f3). £3c:' &f 'J.tS" 9f-'l.. J . 

I e·1 .... ."., No. 7OMO ~ 



,. 
: ;.'~~(' . .( .. ,)/. ..•... ·.·.·;.':.r·::.~ .. ~;:, 

CHAIN OF CUSTODY RECORD 

PRono NO.: c.TV I C; '=t SITE NAME: 

:~~qGO ' N SL(/C- CV~t\N~ 

SA~r:gA1~., 
STATION DATE TIME COMP GRAI STAnONLOCAnON 

NO. 

- ' 1\\ ,~ y 
o!,$l.) 17 000 h ' 

- ,Of1oo v' O"SSQI'70bl'). 

- our; r/ DSSn lb OOO~ 

- 08'\0 ./ assO'to 0(;,,1--
- ~ a/ o':S sO Ie;- OOOfo 

- Oq/'; v O~~I) ,~ OblJ.-

- OCf)"c; v" O~ sO 14- 000 (-, 

.-- ~ 
,,/ ()~ Sf\ 14- Db/ '1 

ft) ()JOQ v fDO~ I' 01 01, 
--.. IOU './ o3Si) 11 CXJoCo 

- lUV ,/ 03 SJ) \ ~ ObC2 
~ 

- I~ / o3SD ,)... fXl'Jb .-

- 'l If 1\ oS" v' 03, SO ,1... ~rl. 

- '-.jl 17'0 V 03, SWOb of 
RELI~'[;l :2:IGNATURE): DA~/TJMH RECEIVED IV(SIGNATURE): 

~ - V __ - 6·8·oJ·~ FEDEr< ' 
RELINQUISHED IV (SIGNATURE): DATEITIME: RECEIVED IIV (SIGNATURE): " 

I 
RELINQUISHED IV (SIGNATURE,: I)ATE/nME: RECEIVED FOR LAIORA TORY IV 

(SIGNATURE): ' , , 

I 
A _________ 

• ; :,'. ".: . ,'~' .. :" "'~". 
APcl. 02353 

~ NO. 0 
OF - .ill 

CON· 
REMARKS 

TAINERS ~ ~~' 
~ 

I I 

1 I 
I \ 

\ I '. 

\ , 
\ I 
\ I 

! ' I \ 

I 1 ~~tr or cB{. 1+ CWG:, 

1 \ 

I , 
I l 
I I '. , f 
RELINQUISHED itv (SIGNATURE): DATE/nME: RECEIVED IV(SIGNA TURE): 

I 
RELINQUISHED IY (SIGNATURE': DATEITIME: RECEIVED IV(SIGNATURE): 

I 
~AlE/nM~: ~EMARicS: Alsti= ~J..gb 'f:l0Ci S"lt-'l./ 

( 
' , __ • n.., _ J\. ~:. 

: .. I....ror. a ___ , 

I 

I 

I 

~ 

" :~ 

.-.!:. 
":;~~ 

,i.,; . 
?; 



,_::.1·: . Jo.: ;~.~ ·1 \).;,.: .... : . ~,~ ... , .. -""i.:..... '7~t",. '~". ~: •. ~ 

CHAIN OF CUSTODY RECORD 

I\N~ 
NO. 
OF 

CON. 

~PCL 

I ., .. . - i>"= r i -I' i I· TAINERS 

STATION LOCATION 

-
--

,.---

-

I DATE I TIME: I RECEIVED FOR LA.ORA TORY IY· 
. . i • (SIGNATURE): . . .. . . . 

\. 

\ I 
\ 

\ 
RELINQUISHED IV (SIGNA TURE): 

RELINQUISHED IY (SIGNATURE): 

flEMARKS: 
~ ...... ---fl .. J. 

A\\· 

. - ,~ .. '., ....... " ......... '. ... . .. ~' . 

02358 

REMARKS· 

DATE I TIME: I RECEIVED IY(SIGNATURE): 

DATE I TIME: I RECEIVED IV(SIGNA TURE): 

rrz. 



:. 
. " .;,.. :- ; . '.' 

I : 

CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

ClO I z;cr# sCf G () N<;WC C-Jf2A({ ~ 

SAM:!~S7NA.~ _-t~ - ~ . 
STATION DATE TIME COMP GRAI STAnONLOCAnON 

NO. 

-. '1b 0'f4<) V OsSSOl evOl. 

- ,000 c/ OS S~O:l 020G 

- IO/v ,/ Os 5801.001.0 
. t/' 0'5 Sfh<JGooo2 . _. 

lo2~ 

--. I \"l1J V 05 S& () b O}O(, 

--- 'I~O V OS S~ () b 06 I Q 

'fD 1,00;) V FD obl'i 0 I 01· 

\ 

- / - \?uf{) osSSo1-0(}()~ 

--. 1~2 ./ OSSp, 01- O).O(~ 

- (~~) . -' o~sf3 OLf 0(,/0 

fO ~1j(J ./ fD OGf'(U( .02 

-- \~(o ./ ·0 S sS 07 _QOol 

- \'-\0.) 
./ O'S S IS 07 uo.Ob 

- '\ \~~ V .uS .s{3 07 of; \0 

I~(~~NATURE): 
DATEITIME: RECEIVED IV(SIGNA TURE): 

~_Jg·o/l'I.,';~ Ff~('J 

REUNQUI~HED IV (SIGNATURE): . DATE/ TIME: RECEIVED IV (SIGNATURE): 

1 
REUNQUISHED IV (SIGNATURE): DATEITIME: RECEIVED fOR LAIORA TORV IV 

(SIGNATURE): . 

1 

., ......•. ,., .. .e-
02362 

n 

~ I ~, ~ 
NO. ,'" "-

OF 
..., LI. 

CON· L" ~:'(" REMARKS 

TAINERS f.:. -
<' 

-:t , ( 

:L 1 J 
2- \ I o ·~~~O ~OW..1 

,:L. ( ( 

:L \ \ 
RUN I\I~V 

f'v\Y",':>D 

2. , , 
.l.. I f 

D"'r_ Dr-
03SSDbooO:L . 

2.. i I 
2 \ \ 

-, ..... I I 

:) ( ( . >~lf( at' 
O"3>S 01-0b flO 

.J.. t \ . 
J I \ -
l I \ 

REUNQUISHED BV (SIGNATURE): DATEITIME: RECEIVED IV(SIGNA TURE): 

I 
. REUNQUISHED IV (SIGNATURE): DATE/TIME: RECEIVED IV(SIGNA TURE): 

I 
DATE/TIME:. REM.'IARKS: "S.:ft 81J::H:,J ~ .l. u') .~'7 ~ 7 

I .. .~ ... 
w 

I,. '''I'' 

" '-, 

~.~ 

~ 



.:, .... , .. ~' , .. ' , .. -<.: .': . ... ./J . . ',', .~.~ .... . .' ~ '., .... ,. ~. ",~~:. . ,~., 

CHAIN OF CUSTODY RECORD 02363 
.... 

PROJECT NO.: SITE NAME: 

c;.-rO /<;; -# 3'f~O N SlV'c.. c.,2t\f'l ~ 

S;;;?NY:l-. 

NO. 
OF 

, c?-; "- ~EMARKS CON-
TAINERS G I 

STATION DATE TIME COMP GRAI STATION LOCATION I NO • 

- . ~9 1~7 ,/ O~ ss. \' OOeJ 2.. . ').. \ \ I 

,..- 1~9 . ~ O~ 5B 1\ 020(;, J- \ I I 

- 1 bOO v' o"SSt'Sll DblO .2- \ f 

fD ~ ,/ fD()~lq 01 0'3 J. \ \ 0"'''' OF 
03 SRO?/ o:l.O~ 

IlPb ./ ~~ 2: . ( - 6s~SSQ~ ooo'l- I 
- ,btl. c/ 0'3,5509 02()b . :l. . , ( 

- 1~3~ ,/ o~C;(So8 OGIO ;l. I , 
- ,~t v 03 s Soc;- ouo1-. J.. I , 
- 1~c;B v- Os S& oC; oJ.c> (, 2- l , 
- i'/ 17r:) . t/ os S(S oC;- Db( 0 .J- 1 I" 

- ~ho ~, V' 03 sS \3 000'1.. 2 \ \ 
- ~ v 035(3 \ ~ 020 (:, "2- \ \ 
- " ~ v O~ s8 \3 0(; 1<) 2 \ \ 

, 

R~JU~~RE): DATE /TIME: RECENED IV(SIGNATURE): RELINQUISHED IV (SIGNATURE): DATE/TIME: RECENED IV(SIGNATURE): 

~·20.dI I \~ FEt)·£]< 1 
RELINQUISAED IV (SIGNATURE): DATEITIME: RECENED IV (SIGNATURE): RELINQUISHEDIY (SIGNA'TURE): DATE/TIME: RECENED IV(SIGNATURE): 

I .. I 
RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVEDFORLAIORATORYIY D~Ti'TlME: "EMARKS:l\tS =1..- 8').1::Jk,'flU~ ~-'..L.7 

(SIGNATURE): .' . .' . . . 

1 .• 1 ~ ... .-



<. ... 
" • \~ 

\' . 
CHAIN OF CUSTODY RECORD 

CD39h 
. .,., • I-'" , 

PROJEONO.: SITE NAME: 

'Y/iyj i;ilY/ I 

crO J\Cf --tt SCf~D N Sl</C c12../V~ t:. ~ ~~ -J:2 '- ~ 
I 

SAMPLE~~ATURE):.xf. 0-

NO. "" ~ <- iIl.;;~"" < ,:zc-~, 
I 

-7/ -- ? Of ! 

\. ," ~~--
CON· " ...... f...... <: .;S> .::r- "'C': ~~ ~ REMARKS 

TAINERS ~'f,~ 'V oJ -- f...~ 
STATION &ATE TIME COMP Gbl STATION LOCATION ~ ~ ~'v~ ~ ,0,:; -

NO. 

-;&- % u ,~ ./ -rf!, 0(;;,"2001 01 S ~ 

R~ J, Ia30 ~ A. B Ob:20:J I OX I~ - ~ 2 2 I l , I o P 'r ~"1 r r , '" 1 
SI/uG' 

, : 

l!~, 
,. 

~!l~TURE): DATE/TIME: RECEIVED IV(SIGNA TURE): RELINQUISHED BV (SIGNATURE): DATE/TIME: RECEIVED IV(SIGNATURE): 

~·).I·oI Lt~o ftiKr'. I 
RELINquisHED IV (SIGNATURE): DATE/TIME: RECEIVED IV ~SIGNATURE): RELINQUISHEDIY (SIGNATURE): DATE /TIME:, RECEIVED IV(SIGNATURE): 

I 1 
RELINQUISHED BV (SIGNATURE): DATE/TIME: RECEIVED fOR LAIORA TORY IY DATEITIME: REMARKS: A,g 1f'- B) 8 b 'fJ... 0 S 1'-'1 ~u 

I 
(SIGNATURE): 

I 
- . -- -- -.- ..... _ .. 

~ .l..., J I: .. ....,- ..... I .. ~U 



r~'" .:. " ',... .' ~t. :,.' ..... ; i{:,.a:.J* ...... ..:.:.."':': ... :,.. .. :.1 .... ':. _' , . ~~"_" . . .. ' -. ~- ,.:, .......... , .... . 

!i ' 
02364 CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: . '. il#r~""" I 

~-m l~q1t39bO N~t-VC. ci<AN\;; . ~ ~~; 
SAMitZRS(SI' AT>E)':-rL . , NO. ~rt~ ~If ,. OF· ~~ 
"'-" - .J.A - CON·. . ~. \) REMARKS 

I ~ . .,., I - TAINERS '01. <"~. -.Jl 

STAnOll "DA .. TN' COM. G{.. STATION LOCATION <l:" , V 1 ' ;-
NO. ~~/C . 
~ . ~ am V as ()b2ool 01 . -" 7:2.. ~ , I I ~tt- r~NEt'( 

, 

RELI"'UIS"~ (~GNATURE): DATE I TIME: RECENED IY(SIGNA TURE): RELINQUISHED IY (SIGNATURE): DATE I nME: RECENED IY(SIGNA TURE): 

[-1(=.1 ~ "~Q.~ I/b30 FCfX'/ I 
RELlNQIIISHED IY (SIGNATURE': DATE I nME: RECENED IY (SIGN~ TURE': REUNQ~ISHED I! (SIGNATURE): DATE I nME: REQNED IY(SIGNATURE,: 

I I __ ~ 

RELINQUISHED I! (SIGNATURE': DATE/nME: r~~~~:8~LAIORATORYIYDATE·/~E: REMARKS: "LS~re18~q~<J\ "t- 1.1....] . 

_ .. __. I t:a I ~ . _, . _ ..... " ...... 



:. 
. ~~,. :· ... :f .. ~:".. .-!' .1:;' .l::~'~' .. ~::': .. ,.~',; .... ' '::.;" :',i • .' I":'''~ . ~ . 

e.c: .. -, " '., . 

• •••••••• ',' :' 

.f 02366 
CHAIN OF CUSTODY RECORD 

,ROJECT NO.: SITE NAME: 

~~/ ":10 J~:# 3<=1 b 0 N <; t.(/ C- (;12 AN.;; 

I~E-/IGNA~ .• 

NO. 
OF ~ 

A ~ L.-~ . CON· ,~ REMARKS 

TAINERS ~ jtj . 
, 

STATIO" DATE TIME corl, GRAI STATION LOCATION 
NO. 

-' %0 pqll. vi OS sS ,t; c002. ~ I I .~~~ ,,"-!to 
M~ M~D 

- raJ .; OS SiSlcf 020b 2 \ \ 
- ~'tC;Z vi . 03 sa I~ OGIO :l I , 

f:Q ~CX) v PD 06')001 0 I 2- , I 
o~ r 0 r-

o3SS{S""o:lO" 

,0'0 y" OS sS ,~ooct.l-. J. I l - .. 

--- 1O"'l3 ./ 03 5& I <OoJ..ob :l. , , I QO'r~: 

p30 ./ 03 sIS '(,0610 2 \ , I 

-. 
~ / 0'3 ss 10 Q)?1- ( \ - .. :t.. 

~ k>t1 , c/ os 5B 10 02Ub :) 
, ( 

- . 1\ 1.Q ,/ o~sB IOO~IO .-:l \' I 

fl) ,., [lJOO / fD 0(;,2001 0"2. l \ I o~g I o"cr~,o 

I~J~;;~:TURE': 
DATEITIME: RECEIVED IY(SIGNA TURE,: REUNQUISHED IY (SIGNATURE': . DATE/TIME: RECEIVED IY(SIGNA TURE,: 

~. }J.oj r'=;~o FEDEi I 
REUNQuisHED IY (SIG,.ATURE): DATE/TIME: RECEIVED IY (SIGNATURE': REUNQUISHED I' (SIGNATURE': DATE ,TIME: RECEiVED IY(SIGNA TURE,: 

.. 

I I 
RELINQUISHED I! (SIGNATURE~: DATE/TIME: RECEIVED fOR LAIORA TORY IY PATE/.,...E: 1l~~RKS: Mit . e')..(jb 't.2~ ,'''' -L..7 

(SIGNATURE): . ' ." .. ; . Ii 

J 
. I . "T7.J l~(.d~ lArt . 

Order No. 70440 (06tJ) 

.. 



, < ~,.. ,'. ~ .:"'" ',~;.< ,~~:... '" ~~. . fl.'''' ,j~. '~, ':,,< \. r:,~ .. '. ' .. ;: 
r 

CHAIN OF CUSTODY RECORD ·02361 
"-

PROJEONO.: SITE NAME: . w,~ ~ CW 1t;:1 #=-3QbO r{ <;k/C Cl2AK( ~U~~~ \ 

SAMPLdNATUR~ , NO. ~~~ 
-,L.--?, -, -f1~ . OF 

. CON· 
o ~~<S IS 

REMARKS 
TAINERS 

STATION DATE TIME COMP GRAB STATION LOCATION .~" :f" i NO. 

-. ~O \~ V' O~ sS 17 0001- 7 S- f I 
- 1+23 ,/ 03 SIS 17 o+ofo 7 ~ r 

, 
- ~I ,/ 03 s& 17 (1-1 + 7 S"" \ ( 

-- ~) V 03 5S .1..1 oou'J.. 7 t;" I I 

- ~ a/ 03 ss :l.\ IlJ I 1.. 7 ~ , I - . r::AO ~ 03 S~ ~I 1'1. I S"" 7 C; l I 

- ItOO (/ 03 5 S ).0 CXXJL. 7 S- f , 
- \1cJS ./ 03 sB;\O 0810 7 ;- t 1 
- /1o"3S vi OS sfS ')..0 I)..' S- 7 S- f \ 

fO ~CW v f D 06:200/ Os 7 S- , I 
DtAr Or 

o3S~:lO 0810 

- ,~ ,/ 03 SSl.~ooo"l 7 S- , t 
- \ ~ (707 ,/ 03 SIS:l. C) 0&08 7 S- J . ( 

~b7~TURE): DATE 'TIME: RECEIVED BV(SIGNA TURE): REUNQUISHED BV (SIGNATURE): DATE 'TIME: RECEIVED IY(SIGNATURE): 

~'1I·0/1/b30 - fEOC,J< 1 
REUNQUI5HED BV (SIGNATURE): DATE "IME: RECEIVED IV (SIGNATURE): REUNQUISHED IY (SIGNATURE): . DAn "IME: RECEIVED IV(SIGNATURE): 

.1 1 
REUNQUISHED BV (SIGNATURE): DATE 'TIME: RECEIVED FOR LABORA TORV BV DATE/'IME: REMARKS: AI!> ~ EJJ..~~ '1'JJJ5 4""1.,j() 

(SIGNATURE): . 
1 .1 -n:J ll\~~ _lAfl... .-Order No. 70440 ca 



• .: .. • 
CHAIN OF CUSTODY RECORD 

0039] 

~~ 
, /::J 

PROJECT NO.: SITE NAME: '''L Cf' ~ V l 

CTV 'S·;;! it- S'(bO (,{c;.w'L C-/1ANl j;~~ ( ", 
SAMPLERS (S~GN/R~ .J ... NO. 

I L---1 . --- Ah~j/-
OF 

CON- . ' , ~~ l~ REMARKS 

TAINERS 

STATION DATE TIME COMP GRAB STAnON LOCATION 
NO. 

~ . ..,J ..i"~ 

-. %0 I~ v' ·O:S ·S S 1 tt- 0 U() 1. .2- \ I 

- .f7~ I oS sP;, 11- GloG :2 ( I 

- ,I;' 1750 v' 03.S{S If 0(;( 0 ~ I \ 

- %.1 '~1. V· os s S J.. 4- 00 () l 7 , - S- , 
- ,\1).. V o~ SiS 24" O~Ob 7· I - S- J 

't 1\ 1-C;; ,,/ o~ sB ~1 '~/~ 
1<1.4". f'i f' \ ., V 

I 

-. IS"'" J... - I) .. , f'('\ ~ "'<;.0 

rD e»OO ,/ f () 0(, 'l.\.0 I 0' 7 , ~ I 
O'-<~ Or - 035S \9 l:l.\S-

- 1'30:> V' 'O~ S~).2 0002 7 
, - S- \ 

- ,~s vi o~ ~B :2).. OlO+- 7 \ - S- l 

- r~ v o3sB::22.. ILlS- 7 , - c;: \ 

- I~ V- as .5 S \4 OOUL 7 I . - c;- , 
- I6rtO ./ Os SF:, \ 'i 0"104- 7 

, - C; \ . 

- ..... " t4rltJ v- U:, S e, \ '1 I ~ I c;- 7 \ - ,,- \ 

R7E/ZZ:TURE): 
DATE tTIME: RECEIVED IY(SIGNA TURE): RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 

b·ll·<J[ II.b~ r-~()~.J< I 
RELINQUISHED IY (SIGNATURE): DATEtnME: RECEIVED IY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 

I I 
REUNQUISHED IY (SIGNATURE): DATE tTIME: RECEIVED FOR LABORATORY IY DATE/TIME: REMARKS: t\/~~r:F £:j28G '\lOS"" 4'f3b 

(SIGNATURE): 

L I 
0nMr NO. 70440 (0691) 



, •• ' I ••• ' 

CHAIN OF CUSTODY RECORD l.v'/\It: ,,1 ~ 00399 
,,... ... , 

PROJECT NO.: iF SITE NAME: ~ '0- £II '(:: CTO I C;'1
0 

3,q (;, 0 N ~c.vC Cf;.'1'N E" ~o' I"WJ '< '4L~ ffi f.. ~ 0 

S;'lEl~~'o 
NO. 'A "" I.i.. ~ 0" 0, 
OF 

CON-
0/ TAINERS 

~~ "'l: ~ It) '- Iv --~ ~ STATION DATE TIME COMP GRAB STATION LOCATION 
NO. 

T~o ~. "2 ()")JS ,/ ,&0<0 l20 I q I 3 3 
AB J, M v R& o bTl 01 01 0: \~ - t;' 'J.. 2. \ \ , ( O~. ~'1 ., ( (t.f K ')tTU 

, 

I 

I 
, 

! 

R~~t:l:ATURE': DATE ITIME: RECEIVED IV(SIGNATURE,: RELINQUISHED IV (SIGNATURE,: DATE/TIME: RECEIVED IV(SIGNA TURE,: 

b·:U·Olllb30 fq)Cr:- J 
RELINQUISHED IV (SIGNATURE): DATE I TIME: RECEIVED IV (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE ITIME: RECEIVED IV(SIGNA TURE): 

I I 
REUNQUIS"ED IY (SIGNATURE): DATE I TIME: RECEIVED fOR LAIORA TORY IY DATE/!'ME: REMARKS: l\tS;;Jr B':< f1 G.::. P or:;-4'1 S"I 

(SIGNATURE): 00 

J I -- 0 0 - -.- ~ -- & ~ ~" .~. -



• r:.· 

CHAIN OF CUSTODY RECORD 
~() II S 

PROJECT NO.: SITE NAME: 

c::.~(7) I c;,q ~.rl:3 '1 b 0 N.~C c~I\Kl 

SAM:;L~J~~r ..-

STAnON • 
NO. 

DATE nME COMP GRAI STAnONLOCAnON 

- IJS1. B30 / V~ Ss 3£t- UOOL 

- \338 ./ cJ'S stS sf. 010 G 

- \~ l-m ./ O~S(~ ~O(:>IO 

, 

R~U~TU~E): 
DATEITIME: RECEIVED IY(SIGNATURE): 

Ib·ll·~ 11(."l.() fE{kf-. 
REUNQUIStfED IV (SIGNATURE): DATE/TIME: RECEIVED IY (SIGNATURE): 

I 
REUNQUISHED IV (SIGNATURE): DATE/nME: RECEIVED FOR LAIORATORY IY 

(SIGNATURE): 

I 
- - --

kP 
02377 

, -
~:A~ 

NO. ~' OF 
CON-

.<'~-
REMARKS 

TAINERS 

)... ( J 

::l 
, , 

l I r 

REUNQUISHED IY (SIGNATURE): DATEITIME: RECEIVED IY(SIGNA TURE): 

I 
REUNQUISHED IY (SIGNATURE): DATE/nME: RECEIVED IY(SIGNATURE): 

I 
DATE/nME: RE~RKS: It';;~ 8:J. fib Cf").. ~ +Cf r;~1 

1 
u... • I ~ 10 

• 

, 

I 

I 

I 

~I" 

·1 
.! 
:! 

.....: 

." 



CHAIN OF CUSTODY RECORD -So I l c:::, 

PROJECT NO.: SITE NAME: 

cro I C;~ -tt: '39bU K <;Ll-'c.. Clll\N( 
SAMPlERS (SIC:N,RE): ~ l-

'-JL:=? ~11/--
STATION 

NO. 
DATE TIME COMP GRAB STAnON LQCAnON 

- ,iZ!l CFF-,",,\ V OS SC; 4l GOO").. _. 1000 ,/ Os SfS4-l 0')0(, 

- PIO c/ 0'S StS~l ()~ I() 
- p).o V o'?JsS+U O()o:l - tul-t;" V- as s8,4Q oLob 
- 1030 ./ o~sls4o OGlo 
- ,-;10 V' o ~ s c;. :3 Co wo)., 

- r~'7 V" o~ S&3~ 010(', 

- ,~ V o~S83bObfO 
- 11.~ ..,." a 's~SS ~Cf oOCJl 
,..-- \~ ,/ 

DJ, S~?>Cf o'l-U,6 

- ~/ \~ t/ o~ S& 3'1 0610 

-

RELIN U~~IG TURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

~ Y\' pll~ Ilb3() FCv)E-;< 
RELINQUIStiED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): 

I 
RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED fOR LABORA TORV IV' 

(SIGNA TUllE): 
. I 

Order No. 70440 f 

/:!J 
02376 

" -
" , 

ND. 
~U{.. 

OF 
Cj~ -, CON- REMARKS 

TAINERS 
\l(u ~ ~ 

. ~ .... 

2- I ( 

:l , ( 

J.. \ I 
.).. 

, \ 
l \ \ -

':l \ , 
J-

, \ 
). \ 1 
:l. \ \ 
:2 \ \ 
~ \. \ 
:l 

, \ 

RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNA TURE): 

I 
RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I 
DATE I TIME: REMARKS:AB':~ 6:lf1f, 9205' ~t;', . 

.~, . ~) l. AUc t) \. . (t\K . 

I 
i 

I 
.1 

I 
I 

e-

't' 
(. 

ti 
• j 

L 
~ 



• 
CHAIN OF CUSTODY RECORD Sc,J\LS 

PROJECT NO.: SITE NAME: 

CTO J \'q -:#-' 39'6 U NSW(.. C,U\f< L 

SAMPLER~-'ATUR~}~. _ 

-;{-? ~,-r)'~~ 
STATION DATE GRA' 

/' 

NO. 
TIME COMP STAnON LOCAn~N" 

'1751- / -
... - ~ 0"'3 ~ s -1-7 000 ~ 

\ ~ -/ 
"- .. -.... 

,.--" o'3;,"5B47010b 
...-- pYoo / 03~B+7 O~lo 
--, of:111 t/ os SS4-B C:Vu"'l-

- ~~).o v' o~ SB,4-£1 O~Ob 

- p[l8 v IQ~ sg,4-8o~lu 
,.-.-.- ~[A-S) v 0"3 5 S 46" OUo)_ 

-' P8~"3 V- os sB 4(;0:106 

"-' P1UJ v o~ s~4£)O(;;" () 

- Pti-o v o~sS44 c{"O'l 

-- 'P1.w V O~ SB 44-0').UG . 

-' 'V ~ v Os sl3 4+ OG/o 
_. 

fi) '7S"l. r,uao v f () o~ -:>201 OJ 

1~7dEZ:~RE): 
DATE ITIME: RECEIVED BY(SIGNATURE): 

b 'll ()jli(.10 f e;DE l-
RELlNQU$HED BY (SIGNATURE): DATEITIME: RECEIVED"BY (SIGNATURE): 

I 
REUNQUISHED B~ (SIGNATURE): DATEITIME: RECEIVED fOR LABORATORY BY 

(SIGNATURE): ' 

I 
--. -- ~--. 

• • .... 

00\00 

r-

)' ~I 
NO. ~~ ~' OF " "-

REMARKS 
CON- ..... J 

TAtNERS .:P C!J 
'" '-1 ~ "< ;-

7 ~ J I 

7' S- , 
J 

7' S- 1 
, 

7 t;' I I 

_2 C; I \ 

7 5 I 
, 

7 t;" \ I 

7 S- \ I '-; 

_2 5: , , 
~J.. ~ l , ttu VlJ'-, 

(s.:p'J.. I~ I I 
:7,l. ~ , , \JiI 

7 S- I I ' .~ ".r 
. 0-:\ :.I. 0 C;,I 0 

RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATUIU): 

I 
RELINQUISHED IY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

J 
DArE/TI~E: ~~MARKS: AS~ (p..E:Jb ql.015" 4C1 t:;1 

I 
• At. ...... . '" 

"TO 

I 

I 

.' ,., 

q. 

~;~! ., 

.4; 

" 



CHAIN OF CUSTODY RECORD 
r'\PC L O!l39G 

PROJECT NO.: SITE NAME: 
~~ C11J ("\9 -#. YiGo N '~tf,fL c:.... iJ..AN ( . " ,. 

SAMPLERS(SI~7): ~ NO. ~' -l. 

I~'" :i . OF 
-.;:; ~ 

'- .... 
CON· V) ~ REMARKS 

TAINERS vt1 
STATION 

~ ..... 

NO. 
DATE TIME COMP GRAB STAn ON LOCATION t.t 

~e, . %0 \~iJ v' A.& aG~luul ol_ 1 1 - () Irr (liTTl (II. 'I 
t.;/f 0 C 

.. - ,~~s I o :s 5 S 17 00 0 ~ I --- l 
1'\13 1./ O~ sf) 17 o4-0b - ( - , 

- 1l\~1 t/ cr~ 5B f7 1214- I - I 

Wl.l / .-
I . -. () S C;S 2\ ()ooJ. . I 

- J~l;,O V 0"3 s& 21 I () I z -- I (. 

JC)40 ( 0"3> s(3 2{ - l - 12.1C:;- \. I _. 'GoO V O~ S5)0 QoOl - \ " \ 1 . 

- 1615 I a~ 5B 20 0810 \ 2 .. \ - I 

- b~ ( o '3 sB)..o 'lIS'" I - \ 

fD £l'X)O ,; f{) 0 G )001 O?) \ - t 
I/J'H~ III' 

d ~s8'2{) oSID 

---- Ilh't) V- a'3 S C; J.C;-- 0002,. l - \ - \j" 1707 ,/ . O~ s~::tC:;- o~()B ( 
___ 4 

I 

- I~'~ IU7 V D~ G-LU I~ 01 .3 3 n.~~l~\~B 
RELI~ldD BY 2ATURE): DATE/TIME: RECEIVED IY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED IY(SIGNATURE): 

_L· -~-. ~ r:A::- bl~·oll (Ou F(O~'l I 
RELlNQUltHED BY (SIGNATURE): DATE/nME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNA TURE): DATE/TIME: RECEIVED IY(SIGNATURE': 

I I 
RELINQUISHED IY (SIGNATURE): DATE /TIME: RECEIVED fOR LAIORATORY IV DATE/TIME: REMARKS: A B.:It- YJ..£:j h 'fJ. o~ 4-'f 75 

I 
(SIGNATURE): 

...... 1 
_. 4- ____ 



•• , • • I 
\. f,PLL r' (J"'" \) () ,.I ~ j I \.1 

CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

-~ .;::m J '" 'f '1r .~ q b U N (,lV'C cf2AI'iL 

SAMP~~~~ATURQ:~ 
NO. 

r OF 

/,... /" . 

CON· 
REMARKS 

.A· TAINERS 

~! STATION • 
I-iRAB 

, 

NO. 
OATE TIME COMP STA nON LOCATION 

- ~\ \\4-2. ;/ O'S ss "14- ()(. J ")_. \ , 
- 1\12 V- O'S SI~)..1'" 0"06 I 

, 
~ 1\1.~ i/ o~ 5R ~+ 111S- 2 .2 

A,'-IN I\\~ 

- \ 
(\IV,/ "1:'0 

I~D oouO ./ F"l> 0(;, :.<\ 01 0 I I I ~fBOt o'"? \ 9 ':l . .I'S- I 

vi 
I 

- .. ,~\b Os S<; 2) 000). \ 
, ~ 

<~ 

- IUt; v 05'';&2101of· I I 

- I'W) vi' o 3S~).2 11-1~ I I 
-~ 

~ 

- ~ v D"SSS190002 I \ li~ 

- l4-to v OS 58 (, 01lJ't- I J 

,. 

- V ItlJ V o ~c;(Z, I~ 12.1~· l I 

-- . ~L ~?\-~ ~ Os S S 4-7 uuo:2 I 
, 

- ~ V- as 5P,+7 U).Vb ( t 

- ~)~ v °3SlS+Z0bJO l I 

FD ~I MO ,/ F r') 0 b 1) 0 I 0 I , J ~{S~~Qb(O 

RELlNt~~IGNATURE): DATE /TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

-J.. C-L. Ib·}t:'vj Llb~ fcDeI J 
RELINQUI9'HED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 

I J 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATtITIME: REMARKS: A rs --#. 91 & b '12. 0'5'""' ¥f -; .s 

(SIGNATURE): 

I I 
Otdtt No. 70.40 1069'1 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

CTl) t<;"Cf #3QbO N St.(/ C fit.. Ai', ~ 
SAMPLE'.:;:;)~ • 
-; / - .' n.-/L--

STATION DATE TIME COMP ~RAB STA nDN LOCA nON NO. ./ 

RB ' %- I'\\~ v' Rf~o G 2.l.() I 0 I 
ctl1. ,/ 

03 ss 4-fj ooul ...-' 

.--- 0820 ./ o 3 5~ 4-6 oJ,o ~ 
-- ~'d / 0<:, 5~ 4-8 Ob( 0 
,-- I~- ../ 0"3 S 54-6 00 () 1-

oef:i ./ o "3 Sf34-C, OlD G, .--

-' .v ~OO t./ () 3S~'1-b 0610 

sb %." \60\') V S~) 0 (, 2 ~l 0 I 0 I 
Se, ,~ aco V' SlS Db 2~OI 0 l 

- I~t 1140 ./' o ~ S S I fj a Q 0 -') . 

- 1l .. 00 ,/ OS Se, I B 02ot' 
Il.\~ / 

()~ ,S S ). 1:> QUo 1.. -
- 1310 v- o~ SB 2.~ 0"10 

fl), 'V "uvil 
y (-=1) Ob)~OI O( 

RELlNi)dY(S~E): ' DATE /TIME: RECEIVE~ BY(SIGNATURE,: 

-1, '-. )~ /'.-. ~lC;,ol ~b}.) f\:.OC < 
RELlNQUISHtD BY (SIGNATURE): DATE /TlME: RECEIVED BY (SIGNATURE): 

I 
REiJNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 

I 

f\PCL 02378 

1: 
~" 

NO. .:>-}" 
OF 

~ REMARKS CON· 
TAINERS V 

I./,; 

I - , I) 1'1 ~ ""'1 f , '" . J 

St-lof: 

I l -
I I -
I I -' 
I I -
I I -, t -
\ - \ or LVI\\f;.tZ 

I- - I ..-1\p LJ 1\ ft.-til 

I I -
I I -
~ 2.. - R\.C N 1\,,0 

r\\ <;'/1\\ S. I} 

I I -
I , - o~~B:l.i:o" 10 
RELINQUISHED BY (SIGNATURE': DATE/TIME: RECEIVED BY(SIGNA TURE,: 

I 
RELINQUISHED IV (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I 
DATEITIME: REMARKS: A(3;;tJ 8').86 qJ.oc;-~ 7 ~ :at A-

j 
I 
I 



'. ' : '. '. ,. 

I 

CHAIN OF CUSTODY RECORD -SUIL ~ 
02381 

., 

PROJECT NO.: SITE NAME: 

t'<'~/; CTV J~'l~ S1bO N <;i~/ C ' C"I< I\f'f L . ~ V '~v ,"= I;) ~ 

SAMPLE~TUR~ L· . NO. 0(": '{.. \J; .... ~ ~.l. 
OF ~ -~ ~ .... .,. 

I{ ./ r)"--
CON· 

REMARKS 

.' ''--. TAINERS ~ u. .... r;: ~~ 
STATION DATE TIME COMP GRAB STAnON LOCAnON 

.... <'; ... . 

NO. 
~ ~ l 

rD' ~~ aJJO ,f (0 0(;. . .23 01 01 2 I - , ~"t' 0 ~ 
03:$5 _o_ct ooo'l-

fO P<W V r- 0 oG J S () ( 0 ~ 2 r , - 035S37 0001.... 

fn (,U\J V' r t) 06 2~oJ o~ ). l j - 03S~3 oc>o1... (4-~) 

c/ o S s S 0 q 00 () :2 I I 
, 

- OYIS ), - - I 

- . ~e:w; vi' O~S~09· o).o± ) I ( I -
- O'I~() 

,/ . osS~"37 otJol 2 l I 
~~~ ~,\~\) .- M~/M$O :;~;~ 

_. P'i'6 ,/ CJ 3 s S '3B QO() 2, .2 , I . -
- lOa.) ./ D ")SS3c; (}OU L ).. \ l - ... 

- I\)~ t/ 0"3 .sS4-~ 0002.- 2 \ \ -
- \oc;o t/ 03SS~UO()1- .2- \ \ .-

- .... ~ I\O~ ./ 0_"3> 5S+f 0002 .2. \ I -
- %4- II4\) V" U'S SS I (J oou::L 7 I I - s-
- it I1.VQ V o~ se, I B 01u't- 7 1 I - t;" 

REU~J.~BY (SIZURE): DATE ITIME: RECEIVED IY(SIGNATURE): REUNQUISHED IY (SIGNATURE): DATE/nME: RECEIVED IY(SIGNA TURE): 

Ic ,- 7.../\. b·l.~·o/lfl> ~tl fc.v)t:f.. I 
REUNQUIS"ED IY (SIGNATURE): DATE/nME: RECEIVED IY (SIGNATURE): REUNQUISHED IV (SIGNATURE): DATEITIME: RECEIVED IY(SIGNATURE): 

I I 
RELINQUISHED IY (SIGNATURE): DATEITIME: RECEIVED FOR LAIORATORY IV DATE/TIME: REMARKS: A ~ '+f- Y2 9 b '1). 05""' 4~ b L 

I 
(SIGNATURE): I . 

. -' ,. . 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

·:·W , ,,"cf 1*. 3rt GO r( S\.{/C L~Ar'IC 
SAMPLER~;ZT);): ~. -7!. .- .' J-,'I ''"-
STATION 

, 
NO. 

DATE TIME COMP GRAI STATION LOCATION 

R~ . b' is.u I~~ ~ RB 0 61.;j ut UJ.... 
- \ I~~ V o ~ ss 17 ooo:t 
- IbOO ,; U ~ sS :t.O u(}()'L 

'1 ,U:;C; I 0.3 S S:l. c:;- 00 (} 1. -
- 'i{\ 1\1.<) V o 3, Sf) :.1.4- \ 1..1 C;-. 

- ~l.O vi o~SB 19 1-:11<;-

fD ~ WJO v fD Db)..' 01 0 I 

- ~l D?\b V O~ 5S47 0001-

R& j, ItK v r<.~ 0 G J') 0 I 0 I 
S& ~~ ILW V Sl) 0 G2~u I 0/ 
S~ t rnJ t/ <:,60 b).:; 01 ol.. 
-, 124- n.ll:; V ())SS.l~ oou1 
- 'Ii ,1'tQ v Os s5 J..6 ouul, 
p.~ ~I IBlU V R ~ 06)4-01 0 I . 
RELI'7,D IY2NATURE): DATE /TIME: RECEIVED IY(SIGNATURE): 

1( -',-) , ~b2~·ulllb~O fC~)( 
RELINQuiSHED By'(SIGNATURE): DATE I TIME: RECEIVED IY (SIGNATURE': 

I 
REUNQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED fOR LAIORA TORY IY 

(SIGNATURE): 
I 

. -- -_ .. _.-

NO. 
OF 

CON-
TAINERS 

:L 

\ 
I 
\ 
2 

\ 

12. \ 

P--t 
tl3:: 

~ 

.1 
~ 

I 
~ 

"-'Q I" N '" \. ~ l 1\ R 
OIO"'IN~ 

'~I'-

i 

\..::- --. ~ 
~~~jv 

:;) t.i. ~~ 
;.:) .... 

2. -
- I 
- I 
- ( 

- ~ 

- , 
- ( 

- I 
2. -
,), -
1- -
- 2.. 
- \ 
J. 

RELINQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

" , 

~, 

" 
.' ' 

DATE/TIME: 

I 
DATE /TIME: 

I 

r' ') 'J 0;-) .. : t .. ..J ~ \ 

REMARKS 

o ,JT C_Vfl 1 II"~' 

slIde 

I~\A" ." \ ~v 
N\ c,. I .,..\ (. [) 

p~r Or 
o3sQ 19 l"l.\~ 

Dn u.{ , "/'Ii J 

: 

I 

~ 
- DI tCA\fcvL I 

-rAt) t../ 1\ rn1 
R~~/A\.~U 

f\\ <, 1\\<;.0 I , 
s mll-.j~~~'. ., I c~ '-
"" XII', i &1.(./ ~ 

RECEIVED BY(SIGNATURE): 

RECEIVED IY(SIGNATURE': 

DATE/TIME: REMARKS: A~ 11 828<0 92..oC;; {-c=r ~ 

a l ..... 



:. '. • 
CHAIN OF CUSTODY RECORD 

wAnfl S 02379 

- , 
A.. " I 

PROJECT NO.: SITE NAME: 'If f#it ~ e---ro I q~l 'It.s 'i G U N ~(.uC ' c f.!.I\N C 
. .~ -' ~ ., 

.;) ~ 'J~ ~ /, - ..... u 

SAMPLER'NATURE):~, \ 
NO. ~ ;,~~, i':: .fi", , "'$. f ~~ 
OF 

,i - )"""-1 1''-'j'L-
CON· 2'1 ~ 5' It ~!:' .'MARK' 

TAINERS ~~v. -< -..J.~ -' ~ >0: 

STATION 
I 

6RAI ~ c1 IJ., :;- V~ ~ 
NO. 

DATE TIME COMP STA nON LOeA nON 

-ns' I%~ ~71c; V' -,I~ of,J.,sOI 0 I 3 3 

~~ 
,S\lO v' R~ oG2Sor 01 ,8 - l )... I , , I - t\ "Nr) 1,~&.f~(;:'1.. 

~q/e~ , 

- 1\1.7 v" o :'~ (i..\..{./ ,~ 0 I 30 - ~ ~ ~ ~ 3 - I~ 
n...IAN/~'c...O 
'" c;. f\\ c,. 0 

! 

S(~ \1000 V 5P.:> OG:>"~ol 0 J I~ - ).. :L I I I , S- O r W'An:;l~ 

sP> ,II nO\) ./ S t~ 0 b 2.~'OL. 1"3> - )- 1- f , , f c:; '(1\P I.V'Anv\. 

Re, ~~+ law t/ n.~ oG2't-oi 01 IS - ") '2- I , I I c) 
~'f'll\::<'\ ~nt' 

.,- MI ;<I f\ '1 &J IV '- \~[ 

- o'1W V 0"3 G-lU 1701 I\l.~ - 1 2. \ , ( .~ C; 

- \1.1 \3\7 v o~ Ci-l</ 't) 0 I I~ - ).. "2: , , I 1 t; 

'fO ~s wx) ,/ PO Ob2S'DI 0 I l~ .1. 2 , 1 \ 1 c; O"t" ot" 

- D~G-I..(/ ("'). 0 J 

- ~ LffV1. v 03. Cr-t.<.Il1. O{ l<, - 2 2 \ \ \ l s-

RElIN~U~7 BY U~Z.TURE): DATE /TIME: RECENED IY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 

-1(', ,5~~. Ib 2c:,·CI Jll..-~U fCI)(~ I 
RELINQUISItED IY (SIGNATURE): pATE / TIME: RECENED IY (SIGNATURE): RELINQUISHED IY (SIGNA TURE): DATE/TIME: RECENED IY(SIGNA TURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECENID fOR LABORATORY IV DATE/TIME: REMARKS: A B :}-~J..eb ~.)..oc;- +q(..1-

(SIGNATURE): 

I I 
. -- -~--~ ----

.... ."-,, I. • .r'a. J 



CHAIN OF CUSTODY RECORD 50l\"" 02382 
, 

PROJECT NO.: . SITE NAME: rVl 
, 

CTO I c.;-'i # "3 c-l (. u 
'-= 

N ':",-V'- C.{2I\K\;;;.. , U~ \~ <', 
~ <. I" 

SAMPLER/d TU'3i., -4 r 
NO. ~~~~. Of ...... =-' REMARKS II . "'h .. /~·,,- CON- .... V 

TAINERS , ~ X r 
STATION DAlE TIME COMP GRA{ STATION LOCATION ~ \..l!.I b 
. NO. . ~~ 

- ,I%'t 1l.,Il:, ,/ O'~ <; <; :2 's GQ() l, r4- 1:1. I I 
;<\,{I'( ,1\\<' LI 

I (\\ ~/ 1\1 C) 0 " -. ,~/O V 0'$ SiS 2'~ 0(, 10 7 5 I I 
-

,~'" oF' C) fD OlUU 1/', (- D OC '1 ~O I 0 I 7 c:; , I 03 ~b(O .:l~ 
., ....-. - l~tN v O~ S S 2l.. 0002 7 ~ I I 

,-- ItI~ V OSS~2COGIO '7 S- \ I 
,---- )6f,'() ./ o -3> S~').l7 uuuL "-~.b 1- \ I 

'~\l t/ 03 S~)...7 OlOb v-7 b 1- I I ,.-

--' 1600 ~ 04. sa 17 0(':;07 ~ t , I 

-' 1(,20 V 03 S S :2 co (J 0 (j 'l. 7 S'" \ , 
-- 1t,4{> v' OS 58 ). 5 ulOt- 7 S- I , 

PO 'V OOQu .; FD 0<'/24010"1. 7 C;' I \ O~({2.J'~Ot-

I 

REUNU !SIGNATURE): DATE /TIME: RECEIVED IV(SIGNATURE): REUNQUISHED IV (SIGNATURE): DATE/TIME: RECEIVED ilV(SIGNATURE): 

'~ - -~~ Ib'lCotllt.:Su F~ CD(/ I 
REUNQUISItED BV (SIGNATURE): DATE /TIME: RECEIVED IV (SIGNATURE): REUNQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED IV(SIGNATURE): 

I I 
REUNQUISHED BV (SIGNATURE): DATE /TlME: RECEIVED fOR LAIORA TORY IY DATE/TIME: REMARKS: 1\ B'L ~f)..f:jb q~OS- 4-'1b ~ 

(SIGNATURE): 

I I ....-.. 
- . -- - - -- ~- - -- • A. I .. , I I. ~ .. .oII-" -



-. •• • 
CHAIN OF CUSTODY RECORD 

I\PCL' 02383 

PROJECT NO.: SITE NAME: ~ ~ 
C;ro I c; c-I .:Jt 3 C( b () I'{ S l{/ L- ea I\('{ ~ 

SAM:::;l~rRZL. 
NO. 

.~ -I.. 

OF .}.J \:i 

CON· 
.:;: ..... ,- REMARKS 

TAINERS Liv? d'J 
STATION COMP 

.\..-

NO. 
DATE TIME GRAB STAnON LOCAnON \.L,. 

-- %.t ,34Q V O'S S S )..6 0001.. I \ 

- I'\'iS V OsS&-).b Db 10 , \ 
,~"'t) v- asS c; 2.7 0 .U u "J- l \ 

I~C:;() .,/ O~ SIS 27 () laG I \ 
11000 vi 03 sIS 170607 \ \ 

. 
IblL ~ O's SS l~ OUo)_ \ \ 

~;(, 
.~~ , 

Ib~ V o~ sB J-5.0LOt I \ I 

'V pow t/ fD O()lt-Ol 0)_ \ . \ DI.(P ~.P-
0'3,_ s& :.2 f:J 0"2. o.:r I 

(ll) :~4 I~CJ\l V R.~ o(,2'to{ 01 I - , <: 1"7\h",~~~ <>Il; l:' I 

r..u '!I K '1 ~t.(,' l . I 

- 0'f+8 II" o 3 &w I 7 0 r 1 -- , 
- ,~ r~11 v 03 (}-ltl , 8 () J I 

. _. . I 
fD l~, t:X'oo ,/ F D o 62C;-o ( 0 I ( -- , ~,.. ur 

o~6-W12.01 

- Jt ""10) ,/ 03&-W,) (:; J I - , 

RE~7::;!V:U:E): 
DATE /TIME: RECEIVED IY(SIGNA TURE): RELINQUISHED IV (SIGNATURE): DATE/TIME: RECEIVED IV(SIGNA TURE): 

16'1"'0/ 116-~ f~d)C=:f. I 
RELINQUISHEb BV (SIGNATURE): DATE /TIME: RECEIVED BV (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I L 
RELINQUISHED IY (SIGNATURE): DATE /TIME: RECEIVED FOR LAIORA TORY IY DATE/TIME: REMARKS: f\ a. :tI. e~f:1 b c:rl.oS- 4"7"3 

(SIGNATURE): 

I I . 
Ordtt No. 70440 (069)) 



\ 

CHAIN OF CUSTODY RECORD 
f\Pc.·l 02385 c 

PROJEONO.: SITE NAME: 

:.:tV I~ #-'3~bO N "l.vC. ct~ 1\ 1\~C 
SAMPL~NAT::t ' 

NO. 

7!. -? ~.t~ 
Of 

REMARKS CON· 
TAINERS V 

STATION DATE TIME COMP GRAI 
, 

NO. STATION LOCATION 

-. I/l.t:; \,\11 V osG-LV \I 0 I I I 
- I~b I:Ul V O~ (.:-w l4rol \ t 
- 1112 vi 03 G-LU J.. C;;-O( I , 
- \~ IlS1 V- o '3, G-W" ).4-0 I I 

, 

RELI[U;;D~S:tTU~E): DATE/TIME: RECEIVED Iy(sIGNATURE): RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE,: 

"." '/11,-1 __ . bTl vI II\JI~ r COL 'f. 
RELINQUISHED IY (SIGNA TUllE): DATEITIME: RECEIVEDIY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE !TlME: RECEIVED IY(SIGNATURE): 

I I 
RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED fOR LAIORA TORY IY DATEITIME: REMARKS: f\8 .::t:J 81, BC:., ;;).~ ~cdf 

(SIGNATURE): till I A-- & &- --- ~ 



,. 
''''~.A.;t .. : .... " c," ." •.• ~. . • •• 1'" 

. ... , ..• • • 
CHAIN OF CUSTODY RECORD 

02386 
I~ 

, I I 

PROJECT NO.: SITE NAME: "t! -~,< ~~ 
cTO I <)Cf 1f ~ '7 6D r~SVC u2J\Nl: 

':\ " ,u, VI " 

~i! ~ h-' - ;~ 
SAM~~~N?'L, • 

NO. i- ,~ ~ '- i - ~ ~ ~ ~ j{Y 
OF ~E <: "' .... :. " ~ <" ;~ MA •• , 

/. . ' ,vt2A- CON-
TAINERS -l ~>r""",- v. X V ~~ ..... ~ 

STATION I' 

NO. 
DATE TIME COMP GRAB STAnON LOCAnON " \u /:' ~"'" ~ 

IB: I~c;- r~<X) /' -rBOb ~ C;-olol ~ ") 

- 'lI ,~ ~ o~G-l,(/l.l 0 J \2 - ~' l l \ \ I· -
- ~~ D')'l V osC:rW(4-0( Il. - ~ :2 2. \ I I . -

flJl.. vi O~&W2~ol IS - c;- ~ l \ \ I I· -
- 'v 1U)1. V O} (j- W )..4- 0" 1'1... - S- ')-- 2. \ \. , -

) 

-

'. 

~U~TURE': 
DATE I TIME: RECENED BY (SIGNA TURE,: RELINQUISHED BY (SIGNATURE): DATE/nME: RECENED BY(SIGNATURE): 

Ib·17.UIII0l~ F~oG"f ·1 

RELINQUISHED BY (SIGNATURE': DATE ITIME: RECENED BY (SIGNATURE': RELINQUISHED IY (SIGNATURE): DATE I TIME: RE,CENED BY(SIGNATURE': 

I I 
RELINQUISHED BY (SIGNATURE': DATE I TIM.: REUNED fOR.LABORATORY BY I)ATEITNE: REMARKS:, A .g :tl .... fj). f1 b 'q~os- S-O { 0 

(SIGNATURE,: . 

1 I 
- -- ---- . - ~ A. ..~ ~ - • _ • ..-. I U_ ~I . J J ,6.AA 

.of'! ... 1\ 



i.,.:....1;.·~,,·'!'.;.·~·:. ~; .. ·~t .... 1 .• :.:: ..... ~,.' • .;' : .. "'.' 
...... . z. , .. :,.' 

CHAIN OF CUSTODY RECORD 

PROJECT NO.: 11:.- I SITE NAME: 

c.-ro ,.-:; cr --. ~ '1 b 0 ('.1 $ W C. '-IJ..ANf 
.r:t~. NO • 

OF 
CON-• .......,VFr1IoFU'--" TAINERS 

STAnON LOCAnON 

,& ·1% lo1Wl I ~ ·111 071001 0 I .3 13 
il\JS1 I / 03 C-Lt/::l.1 0 I I~ -'5'"1:2.1.:1..1 J 

1/91 ~ 036-0 /6 0 L 12..-- S'"1:l. 12 -- I?\O ,/ o ~ G-~ ,c;- 0 I 11- -'S""1)...12 

- ~ I/t'ilo o ~ 0- u/.ll..O I 1~ - 1 S- 1-:1 I .2. 

R~ 01 ~ v t<. ~ 07 II 0 I 0/ 11- S-1212 
_ I .j., II~a ,/ o sG--l.{.) 10 0 I IL S"'1:l1:l.. \ 

I 

I 
REU'~UIS'r0.!! (SIG(1ATUIlE): RlCEIVE~ IY(~IGN.~TURE): 

I<-::A ~~l--- f"(:Q6 'f-
RELINQUISHEO IY (SIGNATURE): 

I REUNQUI&HEO IY (SIGNATURE): DATE I TIME: I RECEIVED IY (SIGNATURE): REUNQUISHED IY (SIGNATURE): 

I __ L __ 

02387 
L1~ 

''I-

REMARKS 
v 

" 

-
I 1 I 
1 1 , 

\ 1 \ 

( 1 \ 

\ 1 r 
rEf HI \" 

I ~ ll\OO~ "ii 
\ I , 

DATE I TIME: I RECEIVED IY(SIGNATURE): 

I 
DATE I nME: I RECEIVED IY(SIGNATURE): 

REUNQUISHED IY (SIGNATURE): DATE/nME: RECEIVEDfORLAIORATORYIY DATE/TIME: REMARKS: A6:t+: BJ..E:jCg q.lOS- SU.J..O 
t---_--4 (SIGNATURE): . .; . . 

)rdIr No. 70440 I 

. 
,':' , 



•• • • I ...... ".":"-11"";' ,., I>. .",' 
. '. '.~ 

CHAIN OF CUSTODY RECORD 
APCL 

• 02388 

PROJECT NO.: SI1ENAME: 

ern I C;'1 -:tt--~ '16 0 1{ Si..V c::. d2Ar~( 

SAMPlERS7~RE): 
NO. 

'-rl~ - ;- ) ;. Of ~ 

-~~-
CON· - REMARKS 

TAINERS 

STATION DATE TIME COMP G"B STAnON LOCATION 
NO. 

- . lifo 1'1.'S" ,/ o ~ 6-'-<./ J,.J 0 I I , 
- I\C)O . V/. 

OS G-'<I 'b 0 I , I 

- rAG ./ 03 G-0 Ie;; 0/ I 
, 

- v , ~'l\. v' os G-0 :2.1-0 I t , "M 

R& I~ o8J) V Rl1 07 J J 0 r 0 I , I 
~F\.cJr-I 

1S\.~DD('V2 _" , ;.~ 

- ~ loSO y' 
O~6-~ 10 0 I I , ,'"," " ""'. ~:~?f~ 

~ 

~:- ~:: 

-. 

~[~EZ:.TURE): 
DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

7·II·o( 11I:~10 fEOfj<' I 
RELlNQU(sHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): .. DATEITIME: RECEIVED BY(SIGNATURE): 

I J 

REUNQUISHED BY (SIGNATURE): DATE/nME: RECEIVED FOR LABORATORY BY. DATE/nME: REMARKS: I\&.+f- g~f:j ~ q.J,;O~ g,-S I 
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TIME 
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f(()G~ fj)..8IJ 71-O:t 8180 cHINO cA 
Til.. fW ~ f'I\. 

CONT AINER TYPE ./~/ / / / / / L PLASTIC (P) or GLASS (G) 

STANDARD TAT 0 PRESERVATIVE hY/////// RUSH TAT 0 USED 
o 24 hr. 0 48 hr. o 72 hr. o 7 day 0 14 day -
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0 .~ 

<~ . TIME < 11::0 0 "- COMMENTS 
0>- SAMPLE 10 ::I! CH) Z 

-{~ 

~:;. 

I~ Ib)'O O~ Sl,(/ 13 02 AQ G- I J 
, 

\ \730 as SW\ \ 02 AQ. 6- I I 
1 

~ 17St) ··03 SW08 02 I\G. G- J , 
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-p8JS' 03sWo~o~ AQ Go 17 S- :l.-. :t. :l. , \ , I \ \ 

o(53l:) 0"3> sw ,q 0).. AQ G- ~'1 IS"" " " ~ "3 "3 3 _3 3 I 14..'" • ... ,ry.\,77 
N\~ M~D 

~)9¥5" 03Sw'ObO~ AG 6- 17 c;- J- :L ~ \ \ \ \ \ I .. 

o<jIO 03 5wJBo~ AQ 6- 17 S- ~ :L ~ \ \ . , \ \ \ 

bCf2.c 03 sw 01 02.. AQ c;. J7 S- ~ .l... :t.. 1 ( , J I , 
~3~ 03 SIAl 17 O~ AQ G 17 5 :L 2. 2. , ( I , , \ 
~40 o~ Swo~ o~ AQ G- 17 S- .l.. ~ J.. \ ( , , \ , 
1000 03 Sl(/I(o ol Aa. G- 17 S- 2 :L l J I , , J I 

10l.O 03 SWos 0'1... A& (j- 17 ~ :L ~ ~ 1 , I I \ I 

IO"W 03 SWI'> 02- AQ. Cr /1 c;- :l., .l- 2. I I ! t t { -
()JOO f{) 090Qol of AQ G- 17 r; ..2.. .l.. :l.. t I , L I I .. I?"!" 9t'"" o3C;W' \ 0'1. 

I~V a:x.o fO 0') 0901 0'1.... I\Q. 6- 17 S- ~ 1-- .2.. , , , I I I O'3S'U' ObO'L 

-1. RELINQUISIol~:::t. ~ et:fo.ol Y~sD 1. RECEIVED BY F€l)£)<. DATE TIME 

2. RELINQUISHED BY 
. DATE TIME 2. RECEIVED BY DATE TIME 

3. RELINQUISHED BY DATE T!ME 3. RECEIVED BY DATE TIME 

. 

COMMENTS [)I~\V€D .10 €~6S It{" f' "(f\\.:~~O) ~ 

-... -.......... .............. - ,. /","""'~~PI\NI~~ ~AMPlE) YELLOW (FIELD -COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS·001 

, 

-,~~ 
.... t. 

':':€~ 
~~ , 

"'" -"j -'. 
'~ ..... \ ~ .' 

,~.~~:~~ 
~ .. ·l\I,..~ 

.. -l4 
~; 

t~ 

~g 



• 

APPENDIX 8-8 

• '-

Equipment Calibration Logs 

• 



6 ·)...1·"" 

.~ EQUIPMENT CALlBRft .,. LOG • 
INSTRUMENT NAME/MODEL: is r b % MD S 

SERIAL NUMBER: 0 leo 84-4- It \... 

MANUFACTURER : ~i_~_(_...:..:t(~~C..!-.• ____ _ 

~ALl8RATIO~ INITIAL STANDARDS PROCEDURE ADJUSTMENTS 

DATE SETIINGS USED MADE 

~ ."::).01 V" ~ (l(c, fIT I f\S ~ M/1Jf({ 'Ies 
~.'i.OI \\ 

.. ~ , l i ( 

~~/rJ'O( t~ « LI fI 

~').~~c)\ 

b-~_ ... d\ 

~-~ '"'" "-
.\, '" w\ 

iti·lb -01 I I I ( ( I I' 

11. Cf -01 t\ ." \( " 
17-IJ-01 , . ,If 7. 6 14.U , l 

.. 
IZ"~' 0/ ' ( 

t\ II l t 

17. ,~. 0/ , 1\ " I \ 

7·"·O( , I II \ ~ \ \ 

?~.ol n SE~ R .. I\PJJJf. \ l I l 

~~()7-d , II Ii It tl 

8-/J-Q( r, " " .. k 

BAOI \ I A \.l ~ __ __ lL I \ 

PROJECT NAME: NSWC Crane 

PROJECT NUMBER: c.'"'TZ> (C)cr 

c.~ J C;;8 
JOS '3 cr b 0 
fI .3 cr <:;'1 

FINAL SIGNATURE COMMENTS 

SETIINGS J 

o J<" 7(?.<j/TJ~ CAL. / eM E l..l ~ 
1\ ....,~'~..J) At.1..... _~"{\A('i\l;;;1 t=V\~ 

Do i ro ~ c;KT: JfJJ' 
7.0 PH t.O"r o~"3,3 1:7< 3/ 

4:l .oPH La 11>0213 e.." 2/ 
51 (QK I N>.s.JLM. 

'-Dr ?..47f:1. €~\'l./ 2C 
oftf· 2 06 ~~l t;oL. 

&"0, ooJ 11 •. 37 
e~ (0/).001-

I, _7:"<" $'0'6_ ~#~.J(. I't:>,,/H ~.-~ 

(' ... ~ (';,1\, I l.Ju..- t~~ O~L_ .• 

tA~ I!I~JAW.. ~tb< I>AA \ 

u,"':.. ~Wh .MJ 
'", "l 

C) 1<- -11 £.9 1\ t I 

oil "'l~ CAL/dtECU At\.. PMAM~ 
a~ .,......(..-(.. ... ,l(4'c.,j,'Iu.,"6 ~H 

of? -,/v c..H~U'~ All fflftl1j 
o I<! -: '.JL,P 'l \ I 

(5J1 j 7.~ 
. \, " 

01<: -;(~ CAL .t Qfe:C~Etl I\\., 

fl. 
:loo 

;20' 

01 

frf'f 

1-
~ 

~I ,~ 

fTCft~ lot 

pi "" '<'reYt S 
0'< rRR I"!AL ALL /' ", ;f.A/fI?4T,G;Ir I . 

c:>tt;. ~"'- c"'~ /"'" __ /,>0 

Ok ~'tt_ ~~l._ .!l\..L f't..Rf}M €-1fG 

~ 0 ~ () ,600 'X L - t& ~ f'f\ 

s. N - 'fCf I<'OO~ 

Instrument Rented From: U <) G N.tll ~ o ['<.M€N11\ \... 



~ EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL :-YSI 6t;b ('i\(JS PROJECT NAME: NSWC Crane 

SERIAL NUMBER: o lAo ~<;'+ ,,() PROjECT NUMBER: c.Tt> I ~ )O~ '"5'1bO 

MANUFACTURER: 

. PALIBRATlor 
DATE 

1(,..,· 7-0 I 

6,10- Ot 

16-lloQI 
L-a.d I 

17.,·0/ 

INITIAL 

SETIINGS 

v-

~~ 

~ 

""Ie 

l' 

'lSI INC 

STANDARDS I PROCEDURE IADJUSTMENTS 

USED MADE 

"E~ Jti11f1 t\SfW\.-f.\f..rtlJtl.YfC:S 
-7 

PI-I 4 £ 10 I' ()~ 

" .. ~t'-

, ' ~~~ 

~ ~\c:i)\H- " t~~ 

FINAL 

SETIINGS 

QU 

t.t 

t , .. 
" 

SIGNATURE 

~, 5..2 
--:7 

-r.A. 

~ 
7'~ 

-,) ?J) 

$ON D 600)( L (3 .. N\ 

sN GfCft 004-'f 

Instru: tt. Rented From: U S €NUII! 01"'< eM EK rA " • 

COMMENTS 

c.A C. 7 cl{-f uL 
A\( PAftA('(\ttJq\S 

00- (00--:70 (;.AT: Alfl. 

I La....- Jeff E~ 1212.00 I 

(){lP- 20~~\'\" '$.c)L. 
LaT' 003\~'37 
E:,)( IO/l.<XJJ 

~cC ..f-~ou~ Ld··d-'£k 

d~ CotIi./ Cltt "~IS', G.J. 
... -, &, 'I , , 

I cAL/dIEtl{A\.\-fAA.~at~~-

• 



• :. • .. ~ EQUIPMENT CALlBRA •. .JN LOG 

INSTRUMENT NAME/MODEL: 'I S I G:,t;O t-AOS 

SERIAL NUMBER: 0 I CO 8ft A l 

MANUFACTURER: 'It; I , N c.., 

~ALlBRATIO~ INITIAL STANDARDS PROCEDURE ADJUSTMENTS 

DATE SETIINGS USED MADE 

B·)3·o, ...,- ~ tJ.,\-,..rr IAc.,PEtl I'MJ'(.~ y~!> 

1/4/<)1 v S-~, ~- .. ,,1s lis /~., .. UAJ:J I. 

i9/Q/O I .,.., 4;/ 7.0 ~ 4.CJ I • t. 

_Q,1 80 I v ~ (l\'H"r II t\ 
c;.f!i. of "" If l\- (e 

Iq· LO·OI V l\ , , , l 

fnc:tn Imt:lnt Renter! From: LI S _. _ G~~ __ ~~O f'l M €NT1t ~ 

PROJECT NAME: NSWC Crane 

PROJECT NUMBER: c.-ro I C; 8 -#- s'1r:;~ 

FINAL SIGNATURE COMMENTS 

SETTINGS 

ot~ -?!~ ~ MeT'&<. 
o 0 Ic()~ 5f!fr. It til .~ 
71" PH LO! c10313 f)(3. 
I'~ho PH LoT 00).).'\ ~t:2 
sf. ((/I(/). j "",s/cM. 

LoT ").4-78. ~~ 12/ J 
an,.p • "Z.O&<c\.\. SO(... 

c..o-roO j rl:\7 
~'f. '0/)..00'1-

H ~<:-<.. 

" 7'C<" 
( ( '1L5.-f/A 
\r -Jd ~~ 

( I '71 SJ/ 
---

,QO"L 

'~tIl.. 

,001 

-f: 
/~' 

-.' 

:~ 
_t·~l 

~ .~ ..... 
~~. ~.~ 

.. "\ 
.,~ 

"1: 

.~ 

-1.~ 

~ 



~ EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: La..Mo fIG 20).0 PROJECT NAME: NSWC Crane 

SERIAL NUMBER: 17S'8 ~'BOD PROJECT NUMBER: c-ro '~'1 JO~ ·1"bO 

MANUFACTURER: La....Mo-r;-e 

PALIBRATlm INITIAL STANDARDS PROCEDURE ADJUSTMENTS FINAL ~ SIGNATURE COMMENTS 

DATE SETTINGS USED MADE SETTINGS 

6 ·C;;·D I 01.1... 0-10 P6 Pfil ,.,.N(c.t. KONG 0- 10 7< 5..-1' o NTUS -f- 10 NTl-f '<; 

~ • .6 -01 OK n~ll.l I' I' o.!.Lcl "'T' R R , .. •• 

'.4~ 7- () I OK n 916 .r " oe ,. -r~~ 
, , 

I ' 

.6-~-(/1 ot< C)l!,,,, r -
, , O~-/V r-<'C... , , \, 

" "!Q'UI ~ o e. (fJ .. It o~ I- r~~ 
, , -, 

~4' --t:.J( 01<:- o 6. IV ( , , I o~ ( 6· .,,:;c-- I , I • 

"-Iz -0 I 01£ o_L 10 " I I ~ t 10 J("'" ,." ( , Ie 

.-'B-ol D"- 01. /0 II I. 04. Ie.;) J~III,oA If I' 

l" ').',cJ, \.1",\ o J...\.() \. '1 U'ltl ~ " " 

~ -"l"'--d \ l ..c O~lb " '\ O~ (\...ra.~ '" '. 
~'~~'v\ U""" V ~ I.{) \' '\ U.llt) ~ l.\ ." 

b ·l.~·OI ot( o ~ 1 0 " II 0-(0 j(.~ -.,p I! (, 

17· 'f -0 I o~ 0- 10 1\ .1\ 0- Ib '1(Ct' 
, 

_.- --

I 

.' Insfn.:" t Rented From: LA S (N.t/IAOKM E-KrA "- • - , • 



~. EQUIPMENT CALlBRA·~ LOG 

INSTRUMENT NAME/MODEL: run (51 Q M~ . ;2,0"10 

SERIAL NUMBER: 

MANUFACTURER: 

pALlBRATI6~ 
DATE 

"(;·7·01 
t-/g-c I 
l2~ q. \) t 
l' II·,:, I 
'7-12.- 0 I 

- -

7 -13·~ j 

11- ,4 .tl\ 
11 'JS:_,"--QL 
12,,(,· 0 J 
h .J...c;;-.Q I 
7·~~~1 

17~~L·QI 
l-za·,., 
·1~z...C) ·c, 
L~07-<l4 
a,ll-ot 

e·/ L. - u, 
fj·I.J·~ l 

18'_1.~'oL 
Ifl.)3_.0j 
lB-z£·OI 
R-U·d { 
q- '-#- 0 I 

IQ"2~ol 
9 

INITIAL 

SETTINGS 

0-(0 
ct' - Iv 
0-( 0 
(J -I U 

o ~(~ 
0-/(.) 

0" ~ 
0-(0 

0-10 
o - rt 
d;' {(J 

Q'I ~ 
0-,<.1 

0-1 \l 

c;.-lCJ 

0-1 oJ 

t:. -I u 

o ~ I tJ 

0-10 
o - l~ 
o ~ I() 

0, (" 

.-.0.- (0 
o-(~ 

o44~ #'77 

lAMcrrtG-

STANDARDS I PROCEDURE IADJUSTMENTS 

USED MADE 

0-10 I16Pal~Muf.1 NON~ 
(:) -t;) , , " It 

_Q ... J1> u f\ 

O-(c.J t A I , 

0-( u C I L,. 

O"/~ " 
I , 

o -( ~ I' 
.. 

o - (~ t I c, 

0- f6 l , \f 

o - (0 u l( 

O"{Q 
., .. 

0-, " , ' v 

GI -I ..J t' \of 

0- 1..J I' 
If 

o-(t.J l· t ( 

o -t!!-cJ .. ..-( 

~ -,-0 f" H 

c,I-/ • 
, " 

0- /0 
, , If 

0- I() t ( II 
Q·/O , . , . 
O'-/~ (, c. 

O·-tt:) I t of ( 

0-10 I ( I , 

Instrument Rented From: lA ~ Et{CA h 0 j'f. M ~T1\ t..... 

PROJECT NAME: NSWC Crane 

PROJECT NUMBER: cTV J~. 3"l '0 

'" ;0 I c;;e 39 ~ 

FINAL 

SETTINGS 

0- 10 
o ~ Iv 
0 .. '0 
Cr/Q 

o-c.o 
o ~ to 
C> -~Q 

t'J ~~ 
0- f~ 

ll- I~ 
CJ· ( • 

fZI -/ Q 

o-/~ 

O· LO 

(j - IU 

Q .. ( '" 

o -,,~ 
• -t"G 

() -10 
0...;.10 
O-/Q 

(;,)A/<J 

o -Ie) 
0-/0 

SIGNATURE COMMENTS 

-tt S-f' 
/(M'"" 
~f7;:.p 
_TL<A.. 
r~..-c.. 

;r-<K 
~"-
:72_~~ 
7<':~ 

:1i ,-, 
rA.~ 

r-< ;(. 
~A. 

7-<'-<-
7'~"'" 
r~ 

r~ 

7"~ 

.J!..~ 
JLS_ 
7~ 

7'~ 
/z,w,: 
~ 

• • 

:-t 

,. 
.. -

.. :~:} 
., 
~ 

,;I 

'! 



[ .-1;) EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL : e 6 Pf-loIV VAG, ').0') 0 PROJECT NAME: NSWC Crane 
;; 

SERIAL NUMBER: • G.Dt/F33'l PROJECT NUMBER: '3 1 " 0 CT'C) (c:;~ 

MANUFACTURER: PHo-rvvAC-

~ALlBRATIO~ INITIAL STANDARDS PROCEDURE ADJUSTMENTS FINAL SIGNATURE COMMENTS 

DATE SETTINGS USED MADE SETTINGS 

Ib·e:;-.ol - ISO/AUl- l~etR 11."'1("' •. NQ N5= /00 I/JN\ ;( J~ £l~cHl£CJ"~J) 
/00 rr~ 

I~ .~. 0' - II " I , /tltJ~'~ "7/(./C. ~k' 

16--'-01 - ,e It 
. , 

" 7"..('.A 0"-
I/.;,J • .;II - II ". ( . , , ;:r«""'- ~ 

7·,·01 - (00 PPM It , t I( 7{U o~ 

I 

~ 

•• 0-

j .:: ! ~I ~ 
.' 

- ---- ------- --- ---- ------ -------- --- ----- --

InstrU.Rented From: uS €NVL O).CJ K No. ~({~ \. • • 



~ EQUIPMENT CALIBRA' ~ LOG 

INSTRUMENT NAME/MODEL: P 6 Pl--folOvAC - :w--x:> PROJECT NAME: NSWC Crane 

SE'~IAL NUMBER: e D H K S·~ j PROJECT NUMBER: CTZ> IS' '1 1t- 3'1b() 

MANUFACTURER: 

pALIBRATIO~ 

DATE 

-. 6:7..() I 
6:a'JlL 
£;-.18-0 I 

h.~ -\c\'-ul 
b~~-~' 

\ ... ,-~\...u\ 

E:,-~-4l\. 
\:"'~~"V\ 

..!,).-~-<l\ 
b-")JS "'U\ 

~.~~-ol 
7.\O'CI 

7./(;.-01 
77;if7~L 
-1/ :J.S//?/ 
11/.7~!D/ 
1"'/Z1/JI 
7'n.i/" , 

1'712.9/0 I 
, , 

INITIAL 
SETTINGS 

.-
,-

-
-

- PHonJvf\ <.... 

STANDARDS I PROCEDURE IADJUSTMENTSI ,: 

USED MADE 

(~O J 1t( fl..._ v\s~~~l~'i 0 N ~ 
J510 PPM It It 

100 ()()/oA. , \ , I 

I..\)V QPI'\ " \ I 
\\.~.H)O 1"\ -\. • , 

\,~ '" v.. 
\~U~" VI. - "'" 

\IJ"'.J~ "I -, 
w..)()(1,-

... '\. 

wo,t,.. '" '" 
(00 Je""" tl tI 

100 prtY\. I \ l\ 
(tlO , ff,..,.... II \.\ 

1fiJtZ UHtc u IA 

IOt);J;tJIIr- 1-# Pt 

/t:JO ~~1tA. r' " , 
_LtlQ_~..L'-' ... I-f 

/tJcJ ~/_ ( . I' 

1~d~.L- If M 

Instrument Rented From: U So E=r<{/I t/lo N.M fr<fA \. 

FINAL I SIGNATURE 

SETTINGS 

JQQJ"fttl .1-"1 1.r ~IL 
\f JlLP 

I tJI) /,/'1 '~M 

\,0".>-~ p '" ~ 
-..\. -~ 

" tAl)h 
'" ~ 
"', -~ 
.... iV"-!l 
-\ ~ 
I" _--J"'_~ 
It '1'.~A7 
\.( _Jd_C~_ 
/1 RAJ'!I""N ~~" ~ 

I~ I"~a/, h--
k ~?I'tv. P 
I' --L'"'-<"~ 

( , T..-('~ 

II ~~.-c.. 

COMMENTS 

ctJ eqbe:O A 'T'E:fI.. 
o~ 
(:?K. 

v"" 
-" 
/' 
/' 

a./"/ 
;" ..,. 

""" -' 
'-""" 
L_'ikh/J t-,I(' 
./ 
v 
....,." ---

• 

;:: 

.j( 

~ 
, 

. .J.¢.. 

. ~~~. 

~ 

-: 
.. 
-1~ 
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• 

. APPENDIX 8-9.1 

"Round 1 (June 12, 2001) 



• "-'-"---'--' ..... . .-----_.._ .... - . . .. _- _. .. __ .. -..-... --.• 
P') I oy t 

~ WATER LEVEL MEASUREMENT SHEET 

Project Name: NSWC Crane 

Looation:Crane,IN 

Weather Conditions: ~~r{r;t-. H Or-:- D (tt. 
e7'")' r 

Well 10 Date Time Water Level· 

~qp.:t 6·/1 pol I,=> ,'2.,2 LK'.:t ~ 
OSc..lQ 'b";O 4-4" B '1 
lo3c-f! ,~S/ 4-3" Of 7 

03_c.('1- ~t100' ·41. ~'r 
03.c re;- 110 :L<;" b+.~7 

O'3c::.17 1~4-:l. '"37 .. '17 

Q'5c'J..O fG:,S'1-.. 8q~30 

o"!>c:2.(, I" , 8 82.S4-

o~c..:l7 '~o1" &0 .. 87 
O·1c..30 f I?'''''/ n3.oq 

• All measurements to the nearest 0.01 foot 

, 

Projeot No.: CTO 128 
Ic(M 

Personnel: ~S 

Measuring Devioe: 

Remarks: 

Thiokness of PID Reading 
li'ree Produot ppm Comments 

RP BZ 
/I:tt.t -rtlt\N~Oc((~ If'{ ~~ 

() (J~ SALC- _sAtA/'--\ G1nkS AM 
o. \ 0 

M Alf'lMett CCMI\ t1Lt? 

0 0 
(j d Lt.(. 1121\K~ iN ~l\' 

C) 0 

0 0 

0 0 
0.( '0 
D 0 

() 0 
.-

._-

Slgn ....... I.). tt=/U . 
NSWCCr_ 

Field Form 
Revision: 1 

Odct.r2000 



._-----_ ... "---"--_ .. -.-... _----------_ ..... - .. '._'._"--- -._---._-_ .. _---_ .. --_.-....... "---"'---

~ WATER LEVEL MEAStJREME1'IrI' SHEET 
P? 2'~ t 

Project Name: NSWC Crane Project No.: CTO 120/1<;4 :# ~~ b'O 

Location: Crane, IN Personnel I I-<S - (l~ 

Weather Conditions: ~t,{N.t<x:. I-I(r; ."11 Y ltfeasuring Device: 

97- F' Remarks: 
I 

I 

Thickness of PID Reading 
I 

Well ID Date Time Water Level· li'ree Product ppm Commentll 

RP HZ 

O~ to 6 ·12 .01 Iff(. Ifo~k3 
. \ 

D 6 

O~J..~ i4-c;t> . 3~.oo 0 .. ) 0 - Dl~C?Il x~ C,c"cT 

Os::L+ . JkC;-L rL3 S-- 0, :l. 0 \c.. t \ \( 

03 IS- \~+ '7~~fj cJ 0 

.. O!' 2~ It;/3 l7 .. 5""O 0 .. , 0 

D~ ~, InS- 18 CfO 0 0 

o~ I Co ,;;;18 ~'L :t cy 0 tJ 

c>3c.o~P_~ 16CxJ 37. 7-:L 0 6 'LtA. .~~~~ tt( ~<.. 

osc.o3 '''3~ B7 \ a) 0 0 

o?:,co+ If, LO ,,, 00 0 6 

O~C07 16J) 78d~t 0 a 

o3coapl.. \~I 16Lfk 7+.4-S- 0 0 

• All measurements to the nearest 0.01 loot 

Slgn.t'm'(~!1 1[;;/ U . 

• •• NSWCCrane J. 



•• . ---... -.-,-----. . e_ ._---'--"-----' .-.. -..... •• 
~ WATER LEVEL MEASUREMENT SHEET 

pCiJ S, t' t 

Project Name: NSWC Crane 

LocaUon: Crane, IN 

Weather ConditionB: SUKN;Y, I-b-r; fJfJ.'I-
87 cF 

Well ID Date Time Water Level· 

S6-~' b'Il p o/ '''~1. '6 .. OJ-

5('- 02- I~SO s-: ~~ 
~O~ 144"'1. ". t;'+ 
S6- 04- 1~-;7 7.~ 

S6- 0<"' 14-3'3 ~.t73 

St-O~ It1>O b. J ~ 

SG-07 1+2;' -
\Jf O.~~ 

\ 

• All measurements to the nearest 0.01 foot 

.' 

Project No.: CTO 128 
, 

PerBonnel: ~S - t2.M 
MeaBuring Device:. t 

RemarkB: ~ I I\pr- c?-ALlCfo:S .... r<~/1 

ThickneBB of PID Reading 
li'ree Product ppm CommentB 

RP BZ 

- cJ 

- 0 nlly . '"" SI11~ B:f:fJ - () 
".. 

Ofly . TI:> meA-M. ~€-..o 

- 0 'I Oft, . .", S172 el\M . 8'G'"1J I , ., 
() -, 

- 0 

- 0 

Slcnature(a), # u. 
NSWCCrane 

Field Fonn 
RiMIIIon: 1 

October 2000 

- ... ".;i.e.! 



~~."':". $4i.~:::. _., ---. - .. ------------------------.....;:....------------
. __ ... __ ._-_.--_._-.... 

~ . WATER LEVEL MEASUREMENT SHEET 
p~' 4- o'f t 

Project Name: NSWC Crane Project No.: CTO 126 / , «)"1 1P- s'l" 1) 
: 

Location: Crane, IN Personnel: 1< ~ - ,.L N\ 

Weather Conditions: $('(K t<~ tfcrr,. Oil. X' Measuring Device: .s \..O,o€ II"< D I ~ ,,,( 

, ' /!) 7 '. Remarks: 

Thickness of Pin Reading 

Well ID Date Time Water Level· Doree Product ppm· Comments 

RP HZ 

O""!>~O2. '.l~.O I t~2Q ~ .. :l. 7 b 0 

o";BO,,(- ( +1~ 6.'17 (!) 0 ! 

o3c..~~ 140~ 4"b .. 8 t:;"" 0 0 

0316 1<;1)4- 17 .. 75 U 0 

o31~ Ilc;o'~ I ~ ~dI , ,,-e.. 0#' 0 (,~ .. ol ) --
03 17 15'0" If,,:2:L 0 0 

O~l2. (<;07 1c:' .. 8t;' 0 0 . 

03 :l~ I t:;"/O 18 .. 00 0 () 

03, '~' ISD:l 1/.5'8 (') 0 

0-:; II tSo"O q.8/ . 0 () 

6"; :l~ 1~8 l(' 5""f1 () 0 

!O~O7 \1I I~J-I JJ .. (;,'2- 0 0 
·i 

• All measurements to the nearest 0.01 foot 
:; ~~.!::-:. ':~:''\':~i,.'.'. :":~'."" ',!; ,':' 

{\ .. ~llP.1atUri.'~lf~ffltq4';i"~~·:' .r '" I· ... , ",_,Tm.,n~ .>.:1",,:.: ,. ," ':... .... -~. 

•• • . '¥" ..... j;+;:'l~,·;:g:l· 
NSWCC..-

·l~:;":.c 

I 

I 
I 
I 
1 :, 

I" i" ' 

"" . 
. :~: ~ 
,1:', 
,i;>.: 
;:' ," 

. ~. 



• 

• 

• 

APPENDIX 8-9.2 

Round 2 (September 9, 2001) 



• . ...•.. - • 
~ 

ABG-/ JE€f -n~l" 

WATER LEVEL MEASUREMENT SHEET P"J loF-l. 

Project Name: NSWC Crane 

Location: Crane, IN 

Weather Conditions: tr: gAl rf 

Wei. ID Date Time 

10356-0 ( q, 'l·o) 084-S""" 
1()~S'&o1.. o8 1S-

o~3 ,I ,~ 

rFS'ract- lOSS-
O~o~ IOO~ 

03£~ ott 6rC 

~()7 \ V ob'S<:;; 

• All measurements to the nearest 0.01 foot 

"iZ>11\\. {l.1\\ t-L F1l\..... Cf. 8 p"" 4 Cf. Cf .0 I @.. '~20:; I .. :l t; 

Water Level· 

2. .. 8+ 
s-: ~3, 
8 .. 8?:> 
(,.Cf~ 

b.('8 
b., t 7 

o q~ 
-----------

Project No.: CTO 126 

Personnel: 61 N\e.~O~ .MF'\"~\,(' 5 
Measuring Devicei p 4-
Remarks: 

Thickness of PID Reading 
titree Product ppm. Comments 

RP HZ 

Dn-y M,<f{J4~W "T1J ~172~N\ t ,~ 

BtCD 
I 

0(1.."1 Mef6t.f tt~o -rz, ~I\M 

\\" , , 

--- -- -- --

Signaluro{ak 2(::;/~ 
NSWCCrane 

Field Fonn 
Revision: 1 

October 2000 

.1 



'~. 

~ 
pc; "l.. or t 

WATER LEVEL MEASUREMENT SHEET 

Project Name: NSWC Crane Project No.: CTO 128 I 
Location: Crane, IN Personnel: Sf M p<;o ~ M fT. fl..Q\..( IS ' 
Weather Conditions: L T R p" N Measuring Device: S'"lo P," I NDI C~T"Z)r\. ) S~(L~I~1 

Remarks: ItEl'n'f'O U~ €NV\ n... . . I 
'7 

Thickness of PID Reading I 
Well 10 Date Time Water Level· "'ree Product ppm Comments' 

RP BZ I 

" 

b~e,Q:l.. CJ· Cf €)/ 144V h c:;; fJ rt ~ 

o-sBo4 '~3b 8 .. oD 

06 c,)., c;- I+~~ 4-~. 5/ 
C5!> I (3 1500 I 8 .. f S-
os \3 14S8 \3 .. ~3 

63. '7 ) 5V" lb. q 8 
OS 'l I t;o:l- 17 . 5-:; 

tg :to I~ 19; 00 

o~ 14 1457 \ s .5"8 
i ()~ I J I ~(o \ 3. • 0 1-
~ 2'"1. r 4r5"'t- \ 7 • 4""1 
Os 07 II -1<;'0'1 ',5'. 0 ~,~ , 

• All measurements to the nearest 0,01 foot 

Slgna'''!''(.'' 71::/z:L.., 

•• • 
NSWCCrane 

Field Form 0:. 



• • .... ---....... . 
• •• 

ptr; '3 of 4-

~ WATER LEVEL MEASUREMENT SHEET 

Projeat Name: NSWC Crane 

Location: Crane, IN 

Weather Conditions: l. ,- RJ\\N 

Well ID Date Time Water Level • 

~_ 1O q.c:r·ol -m '7 .. DO 

ol> ~~ \ ,~~ ~3 .. 0tf 

los 2± 14-5\1 ¥t .. 3'=' 
iO~ )~ It;;(o , 8,.4-<0 

Os '23 }9l7 14.4-7 

0":> 1. \ IS-I+- IQ .. I+ 
~ Ib J5'/7 ~q,+7 

b~o1P1... Ic;~O 37 (., q 

O"1>co3 '~Lt7 87. <1 OJ 

o~co,\- J70~ 7&.0). 
bSc.~7 \7 J) 7B.7/ 
b~c(J8r'l- ..... 1 Il)SO 71-." , 
• All measurements to the nearest 0.01.loot 

Ji.€I\V'/ ~"I t'{ ST1\1ltTTI'i' . 
-@ IIC;--~ ~t'l~1t-L1 a. (G, 3D 
<''''-D, t?-na,e, ,v;,A-, N ,100 €riOc ('L ') ')i~~ 

Project No.: CTO 128 

Personnel: . Sl f"l'..p~() N - t'AA ttQ<..«( S 
Measuring Device: i P ~ 4-
Remarks: 

Thickness of PID Reading 
ii'ree Product ppm. Comments 

RP . BZ 

it" ( 

-

't._l.( .J~'"ifJI( eIJ lNl~l ~ 

\/ 

S;gnat_(al, # ~ 
NSWCCrane 

Field Form 

RevIsIon: I 
Odober2000 

;;.; 

t:. 

~~::~ .,,::' ~~: '.~ : .. ; .. :~&: .... 

.~-.n. 

..=~ 



,"'. 

~ WATER LEVEL MEASUREMENT SHEET 
P5 1-o f t 

Project Name: NSWC Crane Project No.1 CTO 128 
rAA/l...G...'4IS 

Looation: Crane, IN Personnel: Sf N\P~ON '1 

Weather Conditions: l\" a.. 1\\ N Measuring Device: r ~. 1 
Remarks: . 

Thickness of PID Reading 

Well ID Date Time Water Level· "ree Produot _ppm Comments 

RP HZ 

D6C~qP2 1,'·01 I/~,' 4-S:"2 fj Nf\ :I Ii -mf\NI.l:K_E« iii I.v'€l'- . 

C'SCltJ 
, 

/bt;S 0/1. ,3, 

osc...ll 1«)'16 Lt-~. 8'1 
, 

! 

0'3,c..11- Ins- 41. eg r. l.( TlU\t< Wca1 IN· ~L\. 

O~C.A~ ICor;;fo (;'4.44-

Cf3,c \ 7 11-06 ,3 7. ~ 7 ~U~~O 5(lM_ ~OO( M~1t:'1't 

ICJ~c..:l.o 1700 8'111+3> 
03c:l..b \7ft Bl"i:;7 
o'3c'l.."2 i'53~ Go.ql 
o~c '30 " v \33) 1..1.3. itt '\ V ~ 

• All measurements 10 the nearest 0.01 foot 

Siln~}'r'(~)o ?/:.:I u.... 
•• 

NSWCCrmw 

J4i • 



• 

• APPENDIX 8-9.3 

Round 3 (June 12 and 13, 2002) 

• 



e· 

e. 

'.:A~ 
. 'r. . 
~. 

GROUNDWATER.LEVEL MEASUREMENT SHEET ' 
."~"'" ~~>' .. 

~~~~-~!..~:...:~.:~;;~~~~.;:i . .. 
Project No.: \j, 6. C Projec:lName: NsWa CJIf'AA/C 

- . 

~lion: P&c,L~6./ OJ; 
.... 
~<:'jAH/ Personnel: 

WeatherCondllions:;Ifoit r·IL",..JJl7. I' : 3 . 
~ 

Devb!: ~trN ~_ SCo-J'" . . ... .. .,.......;. 
, :~c ........ ~ .. ' 

.~: r~ -?G-.,.;" .. [KS £ s.c. Cf4 . ....... ...• .. 
T. 0 . . ... ... \ 

" IoIeesured ". ~4" ""8"~ 
Well or waIIiw a.-e. Elevation-of . TGta! TGt!II 

Staff Gauge Tme Indicator Reading . ~1Ce~ Well Depth. WdIDep1h . Date Comments , 
ID (feet)" (feet) , (feet)" (feet)" 

~Gvti29,. i ., 

02'{)1 130,' 2.5,76 '140.85: . 32.42" . ~// .. t/~ 
. 02.{)2 ri1.4 d.t;: J I 721.61 5151 

t· 
, . .".:. 

14% 43.0~ 
. ". 

, 02-00 . 722.38 '. • .62.66 .. 

02.{)4 ~349 ~7·77 119.02 41.~ 

O2-OS 1/49 ~~.4-'3 . 141.28 61.14 . . ' ' . 
02.{)6 1,,'.1. 67 -:Z;-q Ft 7 144.25 61.41 

t. .' 

02'{)1 r/~l.O .!;"4, ~7 738.02 
.. 

61.03 

02-00 j'lZ55 .4f-B •. 5z., . .... ·731110' 54.88 .. 
161i' J70.ZtO .. 

179.53 
. , 

02C09 140.36 

02C09P2 - --- 14O.66~ 99.33 DL-/(tr' ~o,6 r 8~ 'I e;. 

O2C10 IId4 . 14'· 5' . r-,. . 
716.41 1545 

O2C10P2 /1"7 40,~6 . 716.39 ' 14 

/110 2~.77 . 
O2C10P3 716.36 2.5 .' r 

02C11 1125 1'19./3 715.31 1605 

O2C11P2 /410 71.~- 11S~36 82.3 . .. 
.... , 

I#Zl :ltf.6-!> • c .~ 
O2C11P3 715.66 43.8 ' ' . 

1143 171.22 
. ' -:;:'f ... 

02C12 141.51 
; 

184.1 

02C12P2 l/~ 9'·Z>Z. .. 141.82 .' 105.7 

02C12P3 /1115 23 .. 11 741.83 . 36.5 . 

02C13 IIIJO ~1.;;1- 725.11 81.8 . 
02C13P2 IIJJ ''19.8L 724.18 46.5 

02C13P3 //~t:. /o.Z7.1 725;51 .. 22.5 

02C14' ~itd.. /41.,10 
.. , 

716'.40- 0 • .166.4 

111.,6 6,1.60 7(6.43 
.~., 

02C14P2 86.9 

'02C14P3 Jd.o~~ .,;';..58 .. 71626 49.6 

02C14P4 - '.- I- -~ ;IIf/ tJ rol. -' ~fr./'" 

02C15 1,/4/0 6' .. t'K 715;88 78.8 

02CI5P2 1'1/" 33.OZ, 715.n 41.1 PV~ ~, ... k< ... ;~ J,'Jc.J.<As,'''o/ -J 
02C16 113fi' ~ "9.9 0 725.36 91.1 ~/6........ . 

.~ 02C16P2 II :(17 4Z-.ft:,!f 725.18 56 

02Cl1 I"Lldc. ~4,~.1 732.96 98.6 

O2C11P2 iki51 4;i<~ 732.84 62.2 

02CI7P3 1/4:;-~ "1J~y .7.33.38 28.64 -~ ... ." P-<Y.· 
02C18 1/451 511r.73 731.31 100.8 . 

'7 

11.5"02.. ~2.,,;5'3 . . 
02C18P2 731.24 64.9 :I'~ .'-)., 

02C18P3 10'''4- 20..-98 .~ 
... 

731.45 20.11 

02C19 1/311.. ~7 .. 1(j 733.35 92.7 .", 

02CI9P2 VJ/J) 4J1. ~ Z-- 733.28 . 58.1 
.~- . 

02C19P3 V"":)/l' J)Ly' 733.68 18.6 f)~y' 

02C20 1111 117.4-'7 715.06 147.2 

02C20P2 1/2.d 57,'~' 114.92 68.5 

02C20P3 llt."? 17.1 0 714.18 40.51 ~ V 
• AI measu-emerts .... loom "" IDi> 01 _. 

'. 

.... 

i}. 
. ., 
':"; 

, 

~. 
F" 

I. 



GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: N5WC ~E 
Location: A8G/dJ7/ Z>B6 
Weather Conditions: 6 <7£ w, 1bp01(. 1~40 

Well 01' 

Staff Gauge 

ID 

~;' 

Time 

Water level 

Indicator Reading 
(feet). 

Elevation of T 0IaI 
Ref_ Point Well Depth 

(feet) (feet)' 

::; L -I- ./~ ') 742.99 

O3COI /Q\ /14-.8fo 
t~7 .vCf. 10 

O3C01P3 

03C02 ~_71.:l..6 
03C02P2 

03C03 1~1:l... 87.5""0 
~ll 4-1 r;c; 

03C04 
.0:.-_ 

03C06 U::ilJ)- 7 b. 7 ~ 
03C07 3~ 7fS, ~f 

O3C08A b(Q 118. +7 

O3C11 IIb1J 4-3 7 < 
03C13 . !/~ .c;q. 4-~ 

03C15 I~~ M .. 37 
~-.-!5P3 I S:l.f:L 6. ~ 0 

03C16 I (,~ P-s - 7 
03C17 1/300 IH7~ 97 
03C18 I~ 4- 4 q 

• 03C19 ,f~3\) ql.. L'\ 
• ~19P3 1~5"l., ~. ,74-

03C2O t% 8' .. l q 

03C23 ~ttS7 5' .. 7 0 

03C27 l334-ho.7 B 

• Alrneasuenaa are 110m ... lOp of riser. 

0< C () 9, 

742.63 

742.50 

627.28 

626.85 

626.50 

583.15 

600.08 

600.20 

624.42 

581.36 

625.40 

636.47 

630.50 

630.43 

603.39 

603.56 

.608.03 

587.20 

617.75 

642.79 

621.34 

621.11 

683.25 

625.09 

650.50 

649.70 

~62 

642.22 

642.22 

617.58 

~61 

553.24 

597.03 

640.57 

603.84 

612.96 

186.7 

104.5 

27.1 

132 

SO.5 

151.5 

68.3 

44.5 

99.5 

101.2 

102.5 

183.5 

22 

157.5 

74.5 

78.5 

60 

51.5 

82.7 

117 

101.33 

23.1 

158.5 

151 

23 

123.3 

. 44.5 

120.5 

120.9 

41.1 

17.5 

16 

29.6 

72.2 

106.5 

73 

n.2 

IoIBasured 
Total 

Well Depth 
(feet). 

. Project No.: 3 '60 
K,S~ __ s .. ~ /S. C"",-I-: 

~_ .. " Device: ~L __ .,,' .,?7. <"'- -

Remarks: 

Date 

·,_......'.Io~ 

16·11·0") 

'2 
n-
13 

Ie.. 
16·R-.o2.. 

\JV 

N() A 

Comments 

reoorted &band. 

J 



:~'.: .~~:";' '1;~",\~~t;· "1'; ?'l,r .. ~!1~';: 

\'l:f-; 

• 
Tetra T ec:h NUS. Inc. . GROUNDWATER LEVEL MEASUREMENT SHEET 

.~ . 

r:·=~··~: 

Project Name: N5WC C!,r.4A/Af'" Project Mo.: 3'7~O 

Location: :J)46.,~OJ T,/A-B 6 Personnel: r,ft,JA## 

Weather Conditions: #d ~ M.;4Ud IA_:'. Device: ;,/~()"y' "tI'7 -.5Cq~4" 
Remarks: 

IIeasuNd 
Well or Waf« Level Elevation of Total TCItaI 

siafl Gauge Time Indicator Reading Reference Point WeltDep1h Well Depth Dale Comments , 
ID (feet)" (feet) . (feet)" (feet)" 

(HaYD29) 

02C21 - ,.-.. (;.//UO ~ ~aband; 

02C22 I$~S- ZX~ 742.99 ;.- p~.yr....::-tC~r·~, 

02C22P2 iJ$12- 'V,<y_ 742.63 1:U'1./ @ q-z. r 

02C22P3 1l5Z7 5l?'33 742.50 ~, 

O3C01 627.28 186.7 

O3C01P2 626.85 104.5 

O3C01P3 626.50 27.1 

03C02 583.-49 132 

03C02P2 583.15 50.5 

03C03 600.08 151.5 

03C03P2 600.20 68.3 

03C04 624.42 86 

.~ 
'03C05 l~tJ' . ,3"1_7r 581.36 44.5 ~//z/..>. 
03C06 625.40 99.5 

636.47 101.2' 
~ .. 

O3C07 . , 
629.34 102.5 

03C08A 630.50 183.5 
.L 

630.43 22 

03C09 603.39 157.5 

03c09P2 603..56 74.5 

O3C10 608.03 78.5 

O3C1l 592.36 60 

03C12 587.20 51.5 

03C13 617.75 82.7 

O3C14 642.79 117 

03C15 621.34 101.33 

03C15P3 621.11 23.1 

03C16 683.25 158.5" 

03C17 696.15 151 

03C18 625.09 23 

03C19 650.50 123.3 

03c19P3 649.70 44.5 

03C20 646.62 120.5 

03C21 642.22 120.9 

03C21P2 642.22 41.1 

03C22 617.58 17.5 

• 03C23 618.61 16 

03C24 553.24 29.6 

03C25 597.03 72.2 

03C26 640.57 106.5 

03C27 603.84 73 

03C28 1/~z." <::·7_.4.," 612.96 n.2 ~hL4z. 
AI me ..... .......,.,. .. from ... top 01 riser. page:b.,.t 

03 C.OB 



Tetra Tech H.JS. Inc. GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: uS' we CRAh'6 
Location: ARb / OJ T / .t2d6 
Weather Conditions: s~T AI / 3~ (J 

Well 01' 

SlaffGauge 

ID 

Tme 
Wat«LewI 

Indicator Reading 

(feelr 

Elevation of Total 

Reference Point. Well Depth 

. (feel) (feet). 

IIeasured 
Total 

Well Depth 

(feet)· 

Comments 

.~~~-4~~o+~~~~~;---~~--+-~~~r------r~~~~~~~~~~~~=-~~~~ 

.~~~-4~~~~~~~~~~~~--+-~~~~--~-r~~~~~~~~~~~----------~ 
• 4~~~~~~~~~~~~~~r-~--~~~-t~-f.~~~~~~~~~~~ 



•• 

., 

•• 

TeIr.l Tech NUS, Inc . 

, ,~,,', !1; ~~~:~': 

:';:~;,4' . 

GROUNDWATER LEVEL MEASUREMENT SHEET 

~~~=~~ .. =. __ .. ~:::...-= -:~-;--:._---_~:~.c::.+._~"!-~ ---~_-:::'::"::i:-~';:--:~c::~~ 

Project Name: A/.5WC ~~~#a Protect No.: ?'t5d 

Location: 'M.G./-~~ 0.86 Personnel: 7/~JA.~",..J 
Weather Conditions: ~ '1' ~ ~~,..p/ Measurlna Device: ~IC~'" /I'?-5c#-/ 

• Remattcs: 

u..a-ed 
Well or WaterLewl ae..ationol Total Total 

s.aftGauge rIRIe Indicator Reading ReferdM:e p~ Well Depth WeliOepdt DMe \Comments 
ID (feet)' (feet) (JeeQ' (feet). 

(NGV029) 

03C29 797.37 280.2 
". 

03C30 778.91 263 

03C31 792.10 267." 

03C32 711.56 176.5 

03C33 785.03 251 

03C34 71J.07 190 

03C3S 697.00 176 

03C36 718.2" 181.50 

03C37 620.28 117.00 

03C38 • 572-97 55.50 

03801. 504.47 15.00 

03802 503.96 17.10 

03803 504.96 16.00 

03804 506.47 17.00 

0380S. 507.05 16.SO 
,; 

03806 509.26 15.50 . 
03807 510.72 11.5 

03808 513.40 13.5 

03809 516.04 13 

03810 561.96 61 

~1 604.67 53.8 

03-02 622.67 13 

~ 584.29 98 

~ 594.17 67.5 

~ 589.71 49.6 

03-07 J~-I/ I/.- 9$ 556.08 24.05 . ~L'~/~ 
~ 624.72 78.1 

03-10 17/4 /h,60 557.59 24.08 16//4"01 
03-11 172.4 9_7.7_ 553.01 18.01 

03-12 1/740 /0,$5' 557.84 23.96 

03-13 ~'13L ~"1~ 551.86 24.05 /2.95*" 
03-14 /7Z", 1/.:;,7 552.01 17.6 

03-15 1/647 /7,9E 558.91 27.87 

03-16 1160 '29.1L/- 571.30 35.3 

03-17 !J>7Tii /<O~~ 553.07 24.56 

03-18 l7]f 17,j·t 552.72 26.61 .. 
-Dtl) Nor l'te,,5 L(1!~.37 IN.&)t '*'lrl' J 03-19 32.5 OM (?/A 4-IA 

03-20 P7~ /B.2~ - . 
55-'-76 26.59 

03-21 J4~-C' /S'¥ ,2.- 559.71 25 

03-22 /4:5l /~.S-g 55828 26.97 

03-23 /74:3 '/9',£0 562.09 33.52 

03-24 IIJ(}f{ 4934- 588.88 54.15 
V 

I>J ................... are _ .... 1Op of riser. P1l!J02of±-
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GROUNDWATER LEVEL MEASUREMENT SHEEr 

Project Name:. ,A/ 5 Jt/ ~ ~@#~ 
Location: D g 6 It)" ?;/A,($6, 

Project No=.:;--~~ __ .--_______ ~ 

Weather Conditions: sEE ~ 8 :.;a:: / .l'P 0 

Well Of' 

Staff Gauge 

to 
Time 

Water Level 

Indicator Reading 
(feet)" 

Measured 
Elevation of Total Total 

Reference Point Well Depth WeD Depth 

(feet) (feet)" (feet)" 

Remarks: 

Comments 

.r-~~T.S~~~~~-1-~~~1-~~~---F~~4-----------~ 

• AI ............... are Iromhl1Dpoiriser. 

~, Is· 0"'1... @.- lO"l-4- b. s I 
H-lO)H PL°l</ 

e . 
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Telra Tech MJS, Inc.. ' GROUNDWATER LEVEL MEASUREMENT SHEET 

• :::::. -__ :: _~~ .. ':': -:.~;;:---:. "~.!J ;;~; _-~.;I-;::-_-:t,,~-: .:::~.f:~~-. . ::--':",: ~::J ~·'::~~1~ -,:,,~--::.:'"~·3~ ;~ ~;:~~};..:7"%· .:-": 

Protect Nan:te: NSWC c:;~£ Project No.: .396"0 
Location: t:JJ7/ AHa / DB6 Personnel: r L:, ,hl.N'AI 

Weather Conditions: #,f ~~;HU;;L~ Measuring Device: ~#"'" H,-SC-6.!'d' 
» 

Remarks: 

Measured 
Wall or WatBLeveI Elevation of T~ Total 

Staff Gauge Time Indicator Reading Reference Point Well Depth WeliDepCh Dale COmmeRts 
10 (fei,t)o (feel) (teetr (feetr 

(NGW29) 

03-25 lSo:J 3z.£jO S73.57 36.42 ~/~/oz.. 
03-27 599.G8 30.6 

03-28 627.49 24.6 

03-29 598.61 48.6 

03-30 608.60 

03-31 582.84 

03-32 583.54 

03-33 583.39 

03-34 585.06 

03-3S - ---. 586.60 

03-36 
--... 617.54 

cn$ -~- . 586.52 43.9 

03-38 - 604.79 

• 03-39 ~.25 

03SGOI 

03SG02' 

03SG03 

03SG04 

03SG05 

03SG06 

03SG07 

• 
·AI_ .... tmm ... klPotns.. 
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APPENDIX B-10 

• Surface Water Flow Measurement Sheets 

• 



• 

i 

I .1 

• 

[ II::] Tetra Tech NUS. Inc . SURFACE WATER FLOW MEASUREMENT SHEET 

Page l of I 

Project Site Name: NSWCCRANE 

Project No.: 

Location: SG- 0 I 

Date: 6'· I cr .. 0 ( 

Time: 
,:. . 

, 
.... ~!~~~;' ~ ;~ .. 

Width: 3 .. ~ 
, I 

Maximum Depth: 0.1 

Average Depth: 
o. I I 

Velocity Over S' +/-: 

QQ~F.lVl(f.l.P~~i(NQ'1·~~/UU'UH/H?H?HH:HH>nnC{MApnnH?/H?HnU>
HHHUH\HHHUH%}!(}(?<UHEHi 

w-L -;. :L .. 't 7 I CLOS~ /Z) o'3S vjsD o~ 

'f<;T.. 'F\.uv '20 G-P f'I\ 

of 

Signature(s): . 

dEl , 
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( I L) T elra Tech NUS, Inc. SURFACE WATER FLOW MEASUREMENT SHEET • 

of 1 

Project Site Name: NSWCCRANE 

Project No.: 

Location: ~ G- 0 ~ 

Date: 6 ~ ( j ·0 ( 

Time: 14-2+ , 

Width: Lo 

Maximum Depth: .2. .. 0 

Average Depth: 1.0 

Velocity OverS' +/-: 

tvL::.. 

f l O~ ;. ,1QG-PN\ -::. C3-0 ) 
&R.{O'1~ 2.~v') 

5 o~n.( dF A g G-

Slgnature(s): 
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( I 1::] Tetra Tech NUS,loc . 

Project Site Name: 

Project No.: 

Location: 

Date: 

Time: 

~6-0P 

{iolif·oJ 

I~B 

Maxinum Depth: 

Average Depth: 

Velocity Over 6' +/-: 

0.9 

-----

f •• : l' '., •. \ ... " . 

SURFACE WATER FLOW MEASUREMENT SHEET 

Page.Lof I 

NSWCCRANE 

, 

: .' I 

.:.':' 

QQ~t1VA~m~N$:r~m~::;:~:~:::~:::;H;:;::HE:Y:(;H}:nnnH::;H:H::: :::nM~p~;::Hn:;:
'H<::<};lH::U!:?Hl'Hn{HW1i?:mHYi:UiHHrHHH:i 

'=' .,.1-1 c wL c\.oc;~ ..,-t}" 03 Svf,D I 7 

B'"1, rl.(J~ R..~T€- -=- \~ 0 

G-PN\ 
DO..v"K S-rflE-AM oY ~PRlK'j 

f\ ~ 70 
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[ I L] TelraTechNUS, Inc. SURFACE WATER FLOW MEASUREMENT SHEET • 

Project Site Name: NSWCCRANE 

Project No.: 

Location: .> (;...0 7 

Date: G ~ ( q -0 I 

Time: 13('0 

I 

Width: . 10 , 
3,,0 Maximum Depth: 

:Average Depth: 

Velocity Over S' +/- : 

r?S;-, F LUVV" . R(\-n 

It;'O G-PN\. 

.. 

ofL 

, 

.: ~'. . 

Vle-~ 

V\ps11l~M.· 

-f£ 



• 

APPENDIX 8-11 

• Hydraulic Conductivity Calculations 

• 

• 



·e 

e· 

e. 

ANALYSIS OF LOW-FLOW PURGING TESTS 

Hydraulic conductivity values were estimated using the Ogden field method (Kasenow and Pare. 

1995) and the Jacob straight-line method (Fetter. 1988). Discharge (0), drawdown (s), and 

elapsed time values were derived from the low-flow purge data sheets see Attachment 1. 

Ogden Field Method Evaluation 

Hand calculation using the Ogden field method (Kasenow and Pare. 1995) was' completed for 

monitoring well 3-07, see Attachment 2. Attachment 2 also includes the Ogden field method 

explanation and associated cross-reference table providing the correction factors needed for the 

Ogden field method. The calculation for the remaining fifteen wells were carried out on an Excel 

spread sheet provided on Attachment 3. 

Jacob Straight-line Method Evaluation 

Hand calculation using the Jacob straight-line Method was completed for monitoring well 3-07. 

see Attachment 4. Attachment 4 also includes the drawdown vs. time plots generated from the 

drawdown data provided in Attachment 1. The calculation for the remaining fifteen wells were 

carried out on an Excel spread sheet provided on Attachment 5. 



• 

ATTACHMENT 1 • 

.-



e 

e-

e 

WeIlID: 03MW07 
Date: 6f712001 

DIstance 
Time to Water 

(Hours) (Feet) 
1315 10.55 
1320 10.58 . 
1330 10.60 
1340 10.63 
1350 10.64 
1400 10.64 
1410 10.65 
1420 10.67 
1430 10.68 
1440 10.69 
1450 10.69 
1500 10.69 
1510 10.69 
1520 10.69 
1530 10.69 
1535 10.69 
1540 10.70 

Pump 
Rate 

(mUM in) 
--
190 
160 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 

Average= 135 

WeIlID: 3-10 
Date: 7/11/2001 

Distance Pump 

Time to Water Rate 

(Hours) (Feet) (mUMinl 
845 16.32 -
855 16.95 150 
905 17.05 70 
915 17.17 70 
925 17.27 75 
935 17.34 70 
945 17.40 70 
955 17.39 55 
1005 17.36 55 
1015 17.33 . 50 
1025 17.40 70 
1035 17.43 70 
1045 17.44 50 
1050 --- ---

Average= 70 

Attachment 1 

Elasped Drawdown 

time (min) (feet) 
0 0 

5 0.03 

15 0.05 

25 0.08 

35 0.09 
45 0.09 

55 0.1 
65 0.12 

75 0.13 

85 0.14 

95 0.14 

105 0.14 

115 0.14 

125 0.14 

135 0.14 

145 0.14 

155 0.15 

Elasped Drawdown 

timelmin) (feet) 
0 0 
10 0.63 
20 0.73 
30 0.85 
40 0.95 
50 1.02 
60 1.08 
70 1.07 
80 1.04 
90 1.01 
100 1.08 
110 1.11 
120 1.12 
130 

. Page 1 of 8 



Attachment 1 

• WeIlID: 3-11 
Date: 6/25/2001 

Distance ~ump 

Time to Water Rate Elasped Drawdown 
(Hours) (Feet) (mUM in) time (min) I (feet) 

1315 9.74 - 0 0 
1320 9.94 160 5 0.20 
1325 10.08 150 10 0.34 
1330 10.17 140 15 0.43 
1335 10.26 130 20 0.52 
1340 10.32 130 25 0.58 
1345 10.40 120 30 0.66 
1350 10.47 110 35 0.73 
1355 10.54 110 40 0.80 
1400 10.60 100 45 0.86 
1405 10.64 100 50 0.90 
1410 10.71 100 55 0.97 
1415 10.73 100 60 0:99 
1420 10.76 100 65 1.02 
1425 10.79 100 70 1.05 
1430 10.81 100 75 1.07 

Average= 117 

WeIlID: 3-12 
Date: 06/25/01 • Distance Pump 
Time to Water Rate Elasped Drawdown 
(Hours) (Feeft (mUM in) time (min) I (feet) 

745 17 0 0 
750 17.85 110 5 0.85 
755 18 110 10 1 
800 17.98 100 15 0.98 
805 17.97 110 20 0.97 
810 18.33 110 25 1.33 
815 18.28 110 30 1.28 
820 18.32 110 35 1.32 
825 18.33 110 40 1.33 
830 18.37 100 45 1.37 
835 18.38 100 50 1.38 
840 18.27 100 55 1.27 
845 18.26 100 60 1.26 
850 18.24 100 65 1.24 
855 18.25 100 70 1.25 
900 18.26 100 75 1.26 

Average= 107 

• 
Page 2 of 8 



Attachment 1 

• WeIlID: 3-13 
Date: 06/23/01 

Distance Pump, 

Time to Water Rate Elasped Drawdown 

I(Hours) (Feet) (mUMint time (min) I (feet) 

945 12.88 -- 0 0 

950 14.3 125 5 1.42 

955 14.08 125 10 1.2 

1000 14.09 125 15 1.21 

1005 14.09 125 20 1.21 

1010 14.09 125 25 1.21 

1015 14.1 125 30 1.22 

1020 14.1 130 35 1.22 

1025 14.09 125 40 1.21 

1030 14.1 120 45 1.22 

1035 14.1 125 50 1.22 

1040 14.1 130 55 1.22 

1045 14.1 135 60 1.22 

1050 14.22 135 65 1.34 

1055 14.37 150 70 1.49 

1100 14.9 140 75 2.02 

1105 15.1 120 80 2.22 

1110 15.17 110 85 2.29 

• 1115 15 100 90 2.12 

1120 15.1 100 95 2.22 

1125 15.12 100 100 2.24 

Average= 129 
" 

WeIlID: 3-14 
Date: 06/26/01 

Distance Pump 

Time to Water Rate Elasped Drawdown 

I (Hours) I (Feet) (mUMinl time (min) I(fee~ 
1015 11.72 ,100 0 '0 

1025 12.01 100 10 0.29 

1035 12.29 90 20 0.57 

1045 12.38 90 30 0.66 

1055 12.52 90 40 0.8 

1105 12.67 90 50 0.95 

1115 12.78 90 60 1.06 

1125 12.86 90 70 1.14 

1135 12.95 90 80 1.23 

1145 12.95 ' 80 90 1.23 

1155 12.95 80 100 1.23 

1205 12.95 80 110 1.23 

1210 12.95 80 115 1.23 

1215 12.96 80 ' 120 1.24 

1220 12.96 80 125 1.24 

• Average= 87 

Page 3 of 8 



Attachment 1 

WeIlID: 3-15. 
Date: 07110/01 • Distance Pump 
Time to Water Rate Elasped Drawdown 
i(Hours) (Feet) i(mUMin) time (min) (feet) 

1608 17.61 120 0 0 
1615 17.76 120 7 0.15 
1620 17.76 120 12 0.15 
1630 17.77 110 22 0.16 
1640 17.78 110 32 0.17 
1650 17.78 110 42 0.17 
1700 17.78 110 52 0.17 
1710 17.78 110 62 0.17 
1720 17.78 110 72 0.17 
1730 17.78 110 82 0.17 
1735 17.78 110 87 0.17 
1740 17.78 110 92 0.17 

Average= 114 

WeIlID: 3-16 
Date: 07/10/01 

Distance Pump 
Time to Water Rate Elasped Drawdown 
i(Hours) (Feet) (mUM in) time (min) i(feet) 

1000 29.15 150 0 0 
1005 29.33 90 5 0.18 • 1010 29.34 90 10 0.19 
1020 29.37 75 20 0.22 
1030 29.43 85 30 0.28 
1040 29.4 85 40 0.25 
1050 29.41 85 50 0.26 
1100 29.41 85 60 0.26 
1110 29.44 100 70 0.29 
1120 29.44 100 80 0.29 
1130 29.47 100 90 0.32 
1140 29.47 100 100 0.32 
1150 --- --

Average= 95 

• 
Page 4 of 8 



Attachment 1 

• WeIlID: 3-17 
Date: 06/24/01 

Distance Pump 

Time to Water Rate Elasped Drawdown 

I(Hours) i(Feet) l(mUMin) time (min) I(fee~) 
832 15.97 --- 0 0 

835 16.07 125 3 0.1 

840 16.13 125 8 0.16 

845 16.18 125 13 0.21 

850 16.21 125 18 0.24 

855 16.26 120 23 0.29 

900 16.3 120 28 0.33 

905 16.34 120 33 0.37 

910 16.36 120 38 0.39 

915 16.37 120 43 0.4 

920 16.39 120 48 0.42 

925 16.46 120 " 53 0.49 

930 16.47 120 58 0.5 

935 16.47 120 63 0.5 

940 16.46 120 68 0.49 

945 16.47 120 73 0.5 

Average= 121 

• Well 10: 3-18 
Date: 6/24/2001 

Distance Pump 
Time to Water Rate Elapsed Drawdown 

(Hours) (Feet) (mUMin) ,time ICfeet) 

1120 17.75 --- 0 0 

1125 17.80 120 5 0.05 

1130 17.85" 120 10 0.10 

1135 17.85 115 15 0.10 

1140 17.86 115 20 0.11-

1145 17.87 115 25 0.12 

1150 17.90 115 30 0.15 

1200 17.95 115 40 0.20 

1205 18.00 " 115 45 0.25 

1210 18.00 100 50 0.25 

1215 18.01 100 55 0.26 

1220 18.01 100 60 0.26 

1230 18.01" 100 70 0.26 

1240 18.02 100 80 0.27 

1250 18.03 100 90 0.28 

1300 18.03 100 100 0.28 

1305 18.04 100 105 0.29 

1310 18.04 100 110 0.29 

1315 18.04 100 115 0.29 

Average= 105 

." 
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Attachment 1 

WeIlID: 3-20 • Date: 06/09/01 
I Distance Pump 

Time to Water Rate Drawdown 
(Hours) i(Feet) ,(mUMin) time i(feet) 

1600 17.84 -- 0 0 
1610 17.87 100 10 0.03 
1620 17.89 100 20 0.05 
1630 17.92 100 30 0.08 
1640 17.96 100 40 0.12 
1650 17.99 100 50 0.15 
1700 18.02 100 60 0.18 
1710 18.06 100 70 0.22 
1715 18.07 100 75 0.23 
1720 18.08 100 80 0.24 
1722 --- ---

Average= 100 

WeIlID: 3-22 
Date: 07110/01 

Distance Pump 
Time to Water Rate Drawdown 
(Hours) I (Feet) (mUMin) time !(feet) 

1535 16.05 -- ·0 0 
1545 16.23 120 10 0.18 
1555 16.3 100 20 

, 
0.25 • 1605 16.37 100 30 0.32 

1615 16.47 100 40 0.42 
1625 16.59 110 50 0.54 
1635 16.65 90 60 0.6 
1645 16.68 80 70 0.63 
1655 16.75 85 80 0.7 
1705 16.77 80 90 0.72 
17.15 16.82 80 100 0.77 
1725 16.85 80 110 0.8 
1735 16.88 80 120 0.83 
1745 16.91 80 130 0.86 
1755 16.94 80 140 0.89 
1805 16.97 80 150 0.92 
1815 16.97 80 160 0.92 
1820 --- --- 170 

Average= 89 

• 
. Page 6 of 8 



Attachment 1 " 

• WeIlID: 3-23 
Date: 06/09/01 

Distance Pump 

Time to Water Rate Drawdown 

{Hours) i(Feet) l(mUMin) time (feet) 

955 16.95 --- 0 0 

1005 17 100 10 0.05 

1015 17.03 100 20 0.08 

1025 17.05 100 30 0.1 

1035 17.04 100 40 0.09 

1045 17.03 100 50 0.08 

1055 17.05 100 60 0.1 

1105 17.04 100 70 0.09 

1115 17.05 100 80 0.1 

1125 17.06 100 90 0.11 

1130 17.06 100 .' 95 0.11 

1135 17.06 100 100 0.11 

1137 --- ---
Average= 100 

WeIlID: 3-24 
Date: 06/26/01 

Distance Pump 

• Time to Water Rate Elasped Drawdown 

(Hours) (Feet) (mUM in) time (min) i(feet) 

1425 49.34 --- 0 

1430 49.36 100 5 0.02 

1435 49.4 100 10 0.06 

1440 49.39 100 15 0.05 

1445 49.4 100 20 0.06 

1450 49.4 100 25 0.06 

1455 49.4 100 30 0.06 

1500 49.4 100 35 0.06 

1505 49.39 100 40 0.05 

1510 49.4 100 45 0.06 

1515 49.4 100 50 0.06 

1520 49.4 100 55 0.06 

1525 49.4 100 60 0.06 

1535 49.39 100 70 0.05 

1545 49.4 130 80 0.06 

1555 49.4 130 90 0.06 

1605 49.4 130 100 0.06 

1615 49.39 130 110 0.05 

1625 49.4 130 120 0.06 

1635 49.4 130 130 0.06 

1640 49.39 130 140 0.05 

1645 49.4 130 150 0.06 

1650 49.4 130 160 0.06 

• Used 100 
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Attachment 1 

WeIlID: 3-25 e. 
Date: 06/26/01 

Distance Pump 
Time to Water Rate Drawdown 

I (Hours) !(Feet) (mUM in) time I (feet) 
810 33 -- 0 0 
815 33.19 120 5 0.19 
820 33.4 120 10 0.4 
825 33.64 120 15 0.64 
830 33.73 110 20 0.73 
835 33.81 110 25 0.81 
840 33.86 110 30 0.86 
845 33.88 110 35 0.88 
850 34.02 110 40 1.02 
900 34.05 110 50 1.05 
910 34.2 100 60 1.2 
920 34.3 " 100 70 1.3 
930 34.35 100 80 1.35 
940 34.48 100 90 1.48 
950 34.44 100 100 1.44 

1000 34.45 100 110 1.45 
1010 34.5 100 120 1.5 
1020 34.55 100 130 1.55 
1030 34.58 100 140 1.58 
1040 34.6 100 150 1.6 e 
1050 34.65 100 160 1.65 
1100 34.67 100 170 1.67 
1110 34.7 100 180 1.7 
1120 34.73 100 190 1.73 
1130 34.76 100 200 1.76 
1140 34.8 100 210 1.8 
1150 34.83 100 220 1.83 
1200 34.89 100 230 1.89 
1210 --- 100 240 

Average= 104 

e 
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TETRA TECH NUS, INC. 
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• ONE 

OGDEN'S FIELD METHOD 

• 

• 



OGDEN'S METHOD 

L. Ogden (1965) developed a simple and relatively accurate method to . 

approximate transmissivity in production or observation wells utilizing a 

single· drawdown and the Theis solution. The Theis equations are 

manipulated and equated to solve for uW(u). u is then identified from' a 

table, and transmissivity is calculated utilizing the Theis equation that 

operates with u. The method has seen little use, because a convenient u, 

uW(u) table was never developed. Your author has completed that task (so 

have Kruseman and de Ridder, 1990). The table in Appendix A can be 

. used with the following equations: 

uW(u) = 1.87Ss(2 = dimensionless 
114.6Qt 

(1 ) 

• 

• T = 1.87S(2 = gpd 1ft 
ut 

where 

Q = the pumping rate in gallons per minute, 

r = the observation well distance or pumping well radius in feet, 

s = the drawdownin feet, 

t = the pumping time in days, 

S = the storage coefficient, which is dimensionless, 

u = Theis dimensionless correction factor, and 

uW(u) = Ogden dimensionless correction factor. 

3 

(2) 

• 



• 

• 

• 

!. ' 

i' . 

. All of the variables can be measured during a pump test, except for the 

storage coefficient, which must be assumed. 

If the radius of the pumping well is considered to be r = 1.00 foot, then 

equations (1) and (2) can be simplified to the following equations: 

uW(u) = (O.01632)5s 
at 

T = 1.875 = gpd / ft. 
ut . 

and (3) 

(4) 

Hurr (1966) also derived equations (1) and (2) using different logic. 

Ogden's method is appropriate for specific capacity (a/s) data, but it 

can also be used as a pump test field equation when the proper storage 

coefficient is assumed. Theis (1963), Brown (1963) and Lohman (1972) 

contend that a Sy of .2 is a sufficient assumption for water table aquifers, 

because .2 is the median value within the unconfined storage range. 

Patchick (1967) and Hurr (1966) use .1 in their. solution methods, and the 

mean of 18 field values provided by Prickett (1965) supports their choice. 
. . . 

Reasonable results can be obtained when using the following general rule: 

For gravel and coarse grain sand assume Sy = .2 

For medium to fine grain sand assume Sy =.1 . 

Theis (1963) and Brown (1963) favor .0001 as a valid storage 

assumption for confined aquifers. Ogden (1965), Patchick (1967), and 
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·u W(u) uW(u) Z(u) 

6.5000E-04 6.7600E+00 4.3940E-03 8.9.759£-01 • 6.6000£-04 6.7500E+00 4.4550E-03 8.9743E-Ol 

6.7000E-04 6.7300E+00 4.5091E-03 8.9723E-Ol 

6.8000£-04 6.7200E+00 4.5696E-03 8.9700E-01 

6.9000E-04 6.7000E+00 4.6230E-03 8.9675E-01 

7.0000E-04 6.6900E+00 4.6830E-03 8.9646E-01 

7.1000£-04 6~6700E+00 4.7357E-03 8.9630£-01 

7.2000E-04 6.6600E+00 4.7952E-03 8.9611E-01 

7.3000E~04 6.6500£+00 4.8545E-03 8.9590E-01 

7.4000£-04 6.6300E+00 4.9062E-03 8.9566E-Ol 

7.5000£-04 6.6200E+00 4.9650E-03 8.9539E-01 

7.6000£-04 6.6100E+00 5.0236E-03 8.9524E-01 

7.7000E-04 6.5900E+00 5.0743£-03 '8.9505E-01 

7.8000£-04 6.5800E+00 5.1324E-03 8.9485E-Ol 

7.9000£-04 6.5700E+00 5.1903E-03 8.9462£-01 

8.0000E-04 6.5500E+00 5.2400E-03 8.9437E-01 

8.1000E-04 6.5400E+00 5.2974E-03 8.9422E-Ol 

8.2000£-04 6.5300E+00 5.3546E-03 8.9404E-01 

8.3000E-04 6.5200E+00 5.4116E-03 8.9385£-01 

8.4000E-04 6.5100E+00 . 5.4684E-03 8.9363E-01 

8.5000£-04 6.4900E+00 5.-5165E-03 8.9339E-Ol 

8.6000E-04 6.4800E+00 5.5728£-03 8.9324E-Ol 

8.7000£-04 ·6.4700E+00 5.6289£-03 8.9307£-01 

8.8000E-04 6.4600E+00 5.6848E-03· 8.9289E-Ol 

8.9000£-04 6.4500E+00 5.7405E-03 8.9268E-01 • 9.0000£-04, 6.4400E+00 5.7960E-03 ~.9245E ... 01 

9.1000£-04 6.4300£+00 5.8513£-03 8.9231£-01 

9.2000E-04 6.4100E+00 5.8972E-03 8.9214E-Ol 

9.3000£-04 6.4000£+00 5.9520E-03 8.9196£-01 

9.4000E-04 6.3900E+00 6.0066E-03 8.9177E-Ol 
9.5000£-04 6.3800E+00 6.0610E-03 8.9155£-01 
9 •. 6000E-04 6.3700E+00 6.1152E-03 8.9141£-01 
9.7000E-04 6.3600E+00 6.1692E-03 8.9125£-01 
9.8000E-04 6.3500£+00 6.2230E-03 8.9108E-Ol 
9.9000£-04 . 6. 3400E+00 6.2766E-03 8.9089£-01 
1.0000£-03 6.3300£+00 6.3300E-03 8.9068E-01 
1.1000E-03 6.2400E+00 6.8640E-03 8.8903£-01 
1.2000E-03 6.1500E+00 7.3800E-03 8.8748£:-01 
1.3000E-03 6.0700£+00 7.8910E-03 8.8601£-01 
1.4000£-03 6.0000£+00 8.4000£-03 8.8462£-01 
1.5000E-03 5.9300£+00 8.8950E-03 8.8330£-01 
1.6000E-03 5.8600£+00 9.3760ET03 ' 8.8203E-Ol 
1.7000E-03. 5.8000E+00 9.8600E-03 8.8082E-Ol 
1.8000£-03 5.7400E+00 1.0332£-02 8.7965E-01 

_1 .• 9000£-03 5.6900£+00 '1.0811E-02 8.7853£-01 
"2.0000F>-03 '5~6'40(j'E+00 1.i280£-02 8.7744£-01 
2.1000£:"03 5.5900E+00 1.1739E-02 8.7639£-01 
2.200.0E-03 5.5400E+00 1.2188E-02 8.7538E-Ol 
2.3000E-03 5.5000E+00 1.2650E-02 8.7439£-01 
2.4000E-03 5.4600E+00 1.3104£-02 8.7343E-Ol • 
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u W(u) uW(u) Z(u) 

• 2.5000E-03 5.4200E+00 : , .. 1.3550£-02 8.7250E-Ol 

2.6000£;...03 5.3800£+00 1.3988£-02 8.7159£-01 

2.7000E-03 5.3400E+00 1.4418£-02 8.7070£-01 

2.8000£-03 5.3000£+00 1.4840£-02 8.6984£-01 

2.9000E-03 5.2700£+00 1.5283£-02 8.6899£-01 

3.0000£-03 5.2300£+00 1.5690£-02 8.6816£-01 

3.1000E-03 5.2000£+00 1.6120£-02 8.6735£-01 

3.2000E-03 5.1700£+00 1.65'''E-02 8.6656£-01 

3.3000£-03 5.1400E+00 1.6962£-02 8.6579£-01 

3.4000£-03 5.1100E+00 1.7374£-02 8.6502£-01 

3.5000E-03 5.0800E+00 1.7780E-02 8.6428E-Ol 

3.6000£-03 5.0500E+00 1.8180E-02 8.6354E-Ol 

3.7000E-03 5.0300E+00 1.8611E-02 8.62-82E-Ol 

3.8000E-03 5.0000E+00 1.9000E-02 8.6211E-Ol 

3.9000£-03 . 4.9700E+00 1.9383£-02 8.6141£-01 

4.0000E:"03 4.9500E+00 1.9800E-02 8.6073E-Ol 

4.1000E-03 4.9200E+00 2.0172£-02 8.6005£-01 

4.2000£-03 4.9000E+00 2.0580E-02- 8.5939E-Ol 

4.3000E-03 4.8800£+00 2.0984£-02 - 8.5873£-01 

4.4000£-03 4.8500E+00 2.1$40£-02 8.5809£-01 

4.5000E-03 4.8300E+00 2 '-1735£-02 8.5745E-Ol 

4.6000E-03 4.8100E+00 2.2126£-02 8.5682E-Ol 

4.7000E-03 4.7900£+00 2.2513£-02 8.5620E-01 

4.8000E-03 4.7700E+00 2.2896£-02 8.5559£-01 

• 4.9000E-03 4~7500£+00 2.3275E-02 8.5499£-01 

5.0000E-03, 4.7~00E+00 2.3650£-02 8.5439£-01 

5.1000E-03- 4.7100E+00 ·2.4021E-02 8.5396£-01 

5.2000E-03 4-.'6900£+00 2.4388£-02 8.5345E-01 

5.3000E-03 4.6700E+00 2.4751£-02 8.5288£-01 

5.4000E-03 4.6500E+00 2.5110E-02 8.5223E-Ol 
5.5000E-03 4.6300E+00 2.5465E-02 8.5152E-Ol 
5.6000E-03 4.6100E+00 2.5816E-02 8.5110E-Ol 
5.7000E-03 4.6000E+00 2~6220E-02 8.5061E-Ol 
5.8000E-03 4.5800E+00 2.6564E-02 8.5007E-Ol 
5.9000E-03 4.5600E+00 2.6904E-02 8.4946E-Ol 
6.0000E-03 4.5400E+00 2.7240£-02 8.4880E-Ol 
6.1000E-03 4.5300E+00 '2.7633E-02 8.4839E-Ol 
6.2000E-03 4.5100E+00 2.7962E-02 8.4792E-Ol 
6.3000E-03 4.5000E+00 2.8350E-02 8.4740E-Ol 
6.4000E-03 4.4800E+00 2.8672£-02 8.4684E-Ol 
6.5000E-03 4.4700E+00 2.9055E-02 8-.4622E-Ol 
6~6000E-03 4.4500E+00 2.9370E-02 8.4522E-Ol 
6.7000E-03. 4.4400E+00 2.9748E-02 8.4537E-Ol 
6.8000E-03 4.4200E+00 3.0056E-02 8.4487E-Ol 
6.9000E-03 4.4100E+00 3.0429E-02 8.4433£-01 
7.0000E-03 4.3900E+00 3.0730E-02 8.4375E-01 
7.1000E-03 - 4.3800E+00 3.1098E-02 I 8.4336E-Ol 
7.2000E-03 4.3600E+00 3.1392E-02 8.4293E-Ol 
7.3000E-03 4.3500E+00 3.1755E-02 8.4245E~01 

7.4000E-03 4.3400E+00 3.2116E-02 8.4194£-01 
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u W(u) uweu) Z(u) 

7.5000E-03 4.3200E+00 3~2400E-02 8.4139E-01 • 7.6000E-03 4.3100£+00 3.2756£-02 8.4101£-01 
7.7000£-03 4.3000£+00 3.3110E-02 8.4059E-01 
7.8000E-03 4.2800£+00 3.3384E-02 8~4014E-01 
7.9000E-03 4.2700E+00 3.3733E-02 8.3965E-01 
8.0000E-03 4.2600E+00 3.4080E-02 8.3912E-01 
8.1000E-03 4.2500E+00 I 3.4425E-02 8.3875E-01 
8.2000E-03 4.2300E+00 3.4686E-02 8.3834E-01 
8.3000E-03 4.2200E+00 3.5026E-02 8.3791E-01 
8.4000E-03 .4.2100E+00 3.5364E-02 8.3744E-01 
8.5000E-03 4.2000E+00 3.5700E-02 8.3694E-01 
8.6000E-03 4.1900E+00 3.6034E:...02 8.3657E-01 
8.7000E-03 4.1800E+00 3.6366E-02 8.3618E-01 
8.8000E-03 4.1600E+00 3.6608E-02 8.3575E-01 
8.9000E-03 4.1500E+00 3.6935E-02 8.3530E-01 
9.0000E.,...03 4.1400£+00 3.7260E-02 8.3482E-01 
9.1000E:"'03 4.1300E+00 3.7583E-02 8.3447E-01 
9.2000E-03 4.1200E+00 3.7904£-02 8.3408E-01 
9.3000E-03 4.1100E+00 3.8223E-02 8.3368E-Ol 
9.4000E-03 4.1000E+00 3.8?40E-02 8.3324E-01 
9.5000E-03 4.0900E+00 3.-8855E-02 8.3278E-01 
9.6000E-03 4.0800£+00 3.9168E-02 8.3243E-01 
9.7000E-03 4.0700E+00 3.9479E-02 8.3206£-01 

. 9. 8000E-03 4.0600E+00 3.9788E-02 8.3166E-01 
9.9000£-03 4.0500£+00 4.0095E-02 8.3124E-01 • 1.0000E-02 4.0400E+00 4.0400E-02 8.3080£-01 
1.1000£-02 3.9400E+00 4.3340E-02 8.2700£-01 
1.2000E-02 3.8600E+00 4.6320E-02 8.2340E-01 
1.3000E-02 3.7800E+00 4.9140E-02 8.1997E-01 
1.4000E-02 3.7100E+00 5.1940E-02 8.1668E-Ol 
1.5000E-02 3.6400E+00 5.4600E-02 8.1352E-01 
1.6000E-02 3.5700E+00 5.7120E-02 8.1048E-01 
1.7000E-02 3.5100E+00 5.9670E-02 8.0754E-01 
1~8000E-02 3.4600E+00 6.2280E-02 8.0469E-01 
1.9000E-02 3.4100E+00 6.4790£~02 8.0194E-01 
2.0000E-02 3.3500E+00 6.7000E-02 7.9925£-01 
2.1000E-02 3.3100E+00 6.9510E-02 7.9665E-01 
2.2000E-02 3.2600E+00. . 7.1720E-02 7.9410£-01 
2.3000E-02 3.2200E+00 7.4060E-02 7.9162E-01 
2.4000E-02 3.1800E+00 7.6320E-02 7.8920£-01 
2.5000E-02 3.1400E+00 7.8500£-02 7.8683E-01 
2;6000E-02 3.1000E+00 8.0600E-02 7.8451E-01 
2.7000E-02 - 3.0600E+00 8.2620E-02 7.8224E-Ol 
2.8000£-02 3.0300E+00 8.4840E-02 7.8001E-Ol 
2.9000E-02 2.9900£+00 8.6710E"-02 7.7782£-01 

·3.0000E-02 2.9600E+00 8.8800E~02 7.7567£-01 
3.1000E-02 2.9300E+00 9.0830E-02 7.7356E-01 
3.2000E-02 2.9000E+00 9.2800E-02 7.7149E-Ol 
3.3000E-02 2.8700E+00 9.4710E-02 7.6944E-01 
3.4000E-02 2.8400E+00 9.6560E-02 7.6743E-Ol • A-15 



u W(u) uW(u) Z(u) 

• 3.5000E-02 2.8100£+00 "9.8350£-02 7.6545E-Ol 

3.6000E-02 2.7800£+00 1.0008E-Ol 7.6350E-01 

3.7000E-02 2.7600E+00 1.0%12E-Ol 7.6158E-Ol 

3.8000E-02 2.7300E+00 1.0374E-Ol 7.5968E-Ol 

3.9000E-02 2.7100E+00 1.0569E-Ol 7.5781£-01 

4.0000E-02 2.'6800E+00 1.0720£-01 7.5597£-01 

4.1000E-02 2.6600£+00 1.0906£-01 7.5414£-01 

4.2000E-02 2. 6300E+00 1.1046£-01 7.5234£-01 

4.3000E-0~ 2.6100E+00 1.1223E-Ol 7.5056£-01 

4.4000E-02 2.5900E+00 1.1396£-01 7.4880£":01 

4.5000£-02 2.5700E+00 1.1565E-Ol 7.4707E-01 

4.6000£-02 2.5500£+00 1.1730£-01 7.4535£-01 

4.7000£-02 2.5300£+00 1.1891E-Ol 7.4365E-Ol 

4.8000E-02 2.5100E+00 1.2048E-Ol 7.4197E-01 

4.9000E-02 2.4900E+00 1.2201£-01 7.4030£-01 

5.0000£-02 2.4700E+00 1.2350E-Ol 7.3866£-01 

5.1000E-02 2.4500E+00 1.2495E-01 7.3733£-01 

5.2000E-02 2.4300E+00 1.2636E-Ol" 7.3586£-01 

, 5.3000£-02 2.4100E+00 1.2773£-01 7.3426E-01 

5.4000E-02 2.3900£+00 1.~906E-01 7.3252£-01 ' 

5.5000E-02 2.3800E+00 1.3090E-Ol 7.3066E-01 

5.6000E-02 2.3600E+00 ' 1.3216E-Ol 7.2936£-01 

5.7000E-02 2.3400E+00 1.3338E-Ol 7.2795E-Ol 

5.8000E-02 2.3300E+00 1.3514E-Ol 7.2642£-01 

• 5.9000E-02 2.3100E+00 1.3629E-Ol 7.2477E-Ol 

6.0000E-02' 2.3000E+00 1.3800E-01 7.2302E-Ol 

6.1000E-02 2.2800E+00 1.3908E-01 7.,2175E-Ol 

6.2000E-02 2.2600E+00, 1.4012E-01 7.2039E-Ol 
6.3000E-02 2.2500E+00 1.4175E-01 7.1892E-01 
6.4000E-02 2.2300E+00 1.4272E-Ol 7.1735E-Ol 
6.5000E-02 2.2200£+00 1.4430£-01 ,7.1569E-Ol 
6.6000£-02 2.2100E+00 1.'4586E-Ol 7.1445E-Ol 
6.7000£-02 2.1900£+00 1.4673E-01 7.1313E-Ol 
6.8000E-02 2.1800E+00 1.4824E-Ol 7.1172E-Ol 
6.9000E-02 2.1600E+00 1.4904E-Ol 7.1022E-Ol 
7.0000E-02 2.1500E+00 1.5050E-01 7.0863E-01 
7.1000E-02 2.1400E+00 1.5194E-Ol 7.0743E-Ol 
7.2()00E-02 2.1200E+00 1.5264E-01 7.0615E-Ol 
7.3000E-02 2.1100E+00 1.5403E-Ol 7.0478E-Ol 
7.4000E-02 2.1000E+00 1.5540E-01 7.0334E-Ol 
7.5000E-02 2.0900£+00 1.5675£-01 7.0182E-01 
7.6000E-02 2.0700E+00 1.5732E-Ol 7.0065E-Ol 

, 7. 7000E-02" 2.0600E+00 1.5862E-01 6.9940E-Ol 
7.8000E-02 2.0500E+00 1.5990E~01 6.9808E-Ol 
7.9000£-02 2.0400E+00 1.6116E-Ol 6.9669E-Ol 
8.0000E-02 2.0300E+00 1.6240E-Ol 6.9523£-01 
8.1000E-02 2.0200£+00 1.6362E-01 6.9408E-Ol 
8.200~E-02 2.0000E+00 1.6400E-01 6.9287£-01 
8.3000£-02 1.9930E+00 1.6542E-Ol 6.9159E-01 

.' 8.4000E-02 1.9820E+00 1.6649E-Ol 6.9025E-Ol 
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u W(u) uW(u) ,Z(u) 

8.5000E-02 1.9710E+00 1.6754£-01 6.8884E-Ol • 8.6000E-02 1.9600E+00 1.6856E-Ol 6.8772E-Ol 

8.7000E-02 ,1.9500E+00 1.6965E-Ol 6.8654E-Ol 

8.8000E-02 1.9390£+00 1.7063£-01 6.8529E-Ol 

8.9000E-02 1.9290E+00 1.7168E-Ol 6.8399E-Ol 
9.0000£-02 1.9190E+00 1.7271E-01 6.8263E-01 

9.1000E-02 1.9090£+00 1.7372E-Ol 6.8153E-Ol 

9.2000E~02 1.8990E+00 1.7471E-Ol 6.8038E-Ol 

9.3000E-02 1:8890E+00 1.7568E-Ol 6.7917E-Ol 
9.4000E-02 1.8790E+00 1 .7663E-Ol ' 6.7791E-Ol 

9.5000E-02 1.8690E+00 1.7756E-Ol 6.7659E-Ol 

9.6000E-02 1.8600£+00 1.7856E-Ol 6.7552E-Ol 

9.7000E-02 1.8510E+00 1.7955£-01 6.7439E-Ol 

9.8000E-02 1.8410E+00 1.8042E-Ol 6.7321E-Ol-
9.9000E-02 1.8320E+00 1.8137E-Ol 6.7199E-Ol 
1.0000E-Ol 1.8230E+00 1.8230E-Ol 6.7071E-Ol 
1.1000E-Ol 1.7370E+00 1.9107E-Ol 6.5936£-01 
1.2000E-Ol 1.6600£+00 1.9920E-Ol 6.4852E-Ol 
1"3000£-01 1. 5890£+00 2.0657E-Ol 6.3811E-Ol 
1.4000E-Ol 1.5240E+00 2 •. 1"336£-01 6.2810E-Ol 
1.5000E-Ol 1.4640E+00 2.1960E-Ol 6.1844E-Ol 
1.6000E-Ol 1.4090E+00 2.2544E-Ol 6.0910E-Ol 

1.7000E-Ol 1.3580E+00 2.3086E-Ol 6.0006E-Ol 
1.8000E-Ol 1.3100E+00 2.3580E-Ol 5.9128E-Ol 
1.9000£-01 1.2650E+00 2.4035E-Ol 5.8276E-Ol • 2.0000E-Ol' 1.2230E+00 2.4460E-Ol 5.7447E-Ol 

2.1000E-Ol 1. 1830E+00 2.4843E-Ol 5.6640E-Ol 
2.2000E-Ol 1.1450E+00 2.5190E-Ol 5.5853E:-Ol 
2.3000E';"01 1.1100E+00 2.5530E-Ol 5.5085E-Ol 
2.4000£-01 1. 0760£+00 2.5824£-01 5.4335E-Ol 
2.5000£-01 1. 0440£+00 2.6100E-Ol 5.3603E-Ol" 
2.GOOOE-01 1.0140E+00 2.&3&4E-Ol 5.288&E-Ol 
2.7000E-Ol 9.8500E-Ol 2.6595E-Ol 5.2185£-01 
2.8000E-Ol 9.5700E-Ol 2.6796£-01 5.1499E-Ol 
2.9000E-01 9.3100E-Ol 2.6999E-Ol 5.0827E-Ol 

'3.0000E-Ol 9.0&00E-Ol 2.7180E-Ol 5.0168E-Ol 
3.1000E-Ol 8.8200E-Ol 2.7342E-Ol 4.'9522E-Ol 
3.2000E-Ol 8.5800E-Ol 2.745&E-Ol 4.8888E-01 
3.3000E-Ol 8.3600E-Ol .2.7588£-01 4.8319E-Ol 
3.4000E-Ol 8.1500£-01 2.7710E-Ol 4.7622£-01 
3.5000E-Ol 7.9400E-Ol 2.7790E-Ol 4.7090E-Ol 
3.6000E-Ol 7.7400E-Ol 2.7864E-Ol 4.6483E-Ol 
3.7000E-Ol- 7.5500E-Ol 2.7935E-Ol 4.5933E-Ol 
3.8000E-Ol 7.3700E-Ol 2.8006E-01 4.5312E-Ol 
3.9000E-Ol 7.1900E-01 2.8041E-01 4.4757E-Ol 
4.0000E-Ol 7.0200£-01 2.8080E-Ol 4.4278E-Ol 
4.1000E-Ol 6.8600E-Ol 2.8126E-Ol 4.3737E-Ol, 
4.2000E-01 6.7000E-Ol 2.8140E-01, 4.3134E-Ol 
4.3000£-01 6.5500E-Ol *2.8165E-Ol 4.2620E-Ol 
4.4000E-01 &.4000E-01 2.8160E-Ol 4.2049E-01 • 

A-17 



• ATTACHMENT 3 . 

• 



• 

• ATIACHMENT 4 

• 



TETRA TECH NUS, INC. 

CUENT W A-V '( 

A ITA-c.. H f'Y\ c.N"\ Lt 
CALCULATION WORKSHEET 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE :L. OF 

• CLIENT 1\/ ~ VySOulH D, V 
JOB NUMBER 

3~ C,O 
SUBJECT 

BASED ON DRAWING NUMBER 

BY I CHECKED BY APPROVED BY I ~TE 
__ ~_~ __ :CQfV-rt W~(~: O~-Q7 : 

-.;...--'-----'------.---,---~- .. 

~~_. G_~'O;;O~]:'~ fiOyJ,l-·-' . • -: -' ___ '-------____ :.. ______ : 
: ; . : . 

~_~:~_=_~\,;~-O~I Of or _LEil-~~'-oi ~P-~H('~ _==-~ __ ====: 
SJJ-iL~-r~~~;(~OO;;-ill-J=---=: ~.-===----==:----~----=~-~=~= 
~- .: Ltrr(~. t: OJ .' c ______ ._, __ --;---"-·_ - -:-----:--,...--

f--.------.------------:---'---~---,---.----'----------------------~------'---

_____ . -----.:--~_;;_--;::!:: D::::':!:::.Q~I~O±~ Co~O~: c.!:;!S=~. ;;;;;;;;:;-------------------:-
-'--_______ . ______ ~ __ -_. __ --:-_....J)4 •. ---I:7_s:~· .... c:.-MG,IL'I~~' ____ ;--_ -_____ : ________________ , 

• =-'-- ____ ---"L".' Ii3 < W-~ 16-} ~::b"------::---~--~----~~-=, 
--- .. ~-~- ---.----- .. --~.------ --" --_: __ ._-----_._ .. _------- ._.---.. _--_ .... _. __ ._------_ .. _----------_. 

" 

----------------------

" , 

~--.,..__._,_~~~-L ''( r; ,~,b -03 #fr.',., 

~---'----'-------'--.------------'--,--'----h.: +---' --------,-----;----------_. --. "_'" .. -._"- ... _-_.---_._---_ .. _--._--------_: --------------.-"---! 

f------'----------'--'--------~-,--------------------.----, 

+--.:----------c- ---------------------- -------.---- ---... - ..... --- ------- ----.. ------..:;,-------. 



• 

0 

• 
,... • 
C

') 

a; 
3: 

• 
o (\J

 
C

D
 

.,... 
<0 
..... 

C
\I 

o 
<0 

o 
..... 

..... 
baaJ) U

M
O

P
M

B
JQ

 

o o o .,... 

g .,... 

o ..... 

..... - c E
 

- CI) E
 

t= 



~
 "" , ~

~
 ~
 

-
-

" " "' ~
 .~
 

/ 

y
o

-
<Xl 

CO
 

\ 
\J

 

'\ 
~
 

\ \ \ \ 

t;J::J 

C
\I 

o ~
 I , 

• 
; 

- ·c
 

0 
E

 
- T""" 

~
 ~
 

• 

'lI:> 
-C:) 

T
""" 

o 
.: 



• e· 
,.. • 
(W

) 

-~ 

.. 
, '. i 

1 , 
I
~
 

1\ . 
\ ~ ~
 ~ 

-

1\ \ \ \ 
\ 

C
\I 

-
C

D
 

<
0

 

-
o 

0 
(lea,) U

M
O

P
M

e
J

O
 

r 

C
\I 

o 
o 

o o -. -c 
o 

.§. 
-

CD 
E

 
j:: 



C
") 

,.... • 
C

") 

LO
 

C
\I 

" ~ ~
 '--

-

C
\I 

~
 ~ ~ T

 
/ 

I 
/ 

J 

L
O

· 

(lea,) U
M

O
P

M
eJQ

 

-

LO 
c:i 

-o 

o o T
""" 

0 T
""" 

T
""" 

• 

- c E
 

-
• • 



e 

" '" 
,~ 

........... "'""l 
r--..... '" ........... "-

-.:t 

e·· 
'I"'" 
• 

C
") 

a; 
3: 

~
 
~
 

-
I 

• 

~
I
 

C'! 
.... 

.... 

1
"
"
' 

t 
"
.
'
 

g 0 .... 

-

0 0 
.... 

, 
~
 '\ ~
 
~
 ~
 ,.:.._"' ........... 

~
 

0 
~
 

K
 

~D .... 
~
 

~
 

~
 

C'! 
ct>· 

o 
0 

o 
o 

(lea,) U
M

O
P

M
eJQ

 

-.E
 

E
 

-G> E
 

i= 



8 ..... 

• 
~ 

\ \ 
, 

1\ \ ~ 
- c 

0 
E

 
- ..... CD • 
E

 
i= 

..... 
Q

) 
<

0 
v
· 

C
\I 

..... 
Q

) 
<

0 
V

 
C

\I 
0 

• 
..... 

..... 
..... 

..... 
ci 

0 
0 

0 
0 

ci 
c
i 

ci 
ci 

c
i 

ci 
ci 

ci 
baa,) U

M
O

p
M

e
J

C
 



• • • 
LO

 
C

') 

d 

( .............. r--..... l ~
 \ 

/ '" ~
 

LO
 

C
\I 

o \ i\ " 

LO
 

.... 
C

\I 
o 

d 
(Iaal) U

M
O

P
M

eJO
 

.... o 
LO

 
o o 

o o o ..-- c 
o 

g 
..-

CI) 

E
 

i= 



-

I"
,... I 
('f) 

""'", ~
 ~
 

/'r--..,: 

I !~\\ ~ 
\
~
 

~ 
I
.
 

I
' 

<
0

' 
d

J
 

~
 II ~
 v. '

~
 " '" 

J 

1.0 
~
 

('I') 

ci 
ci 

0 

~. 
\ 

" 
\ 

'""" 
\ 

'\. ''\.. 

\ 
.
~
 

\ \ \ '\\ 
.s;) 

"
"
 

~
 

C
l. 

I 
J 

C
\I 

. ~\.!J 
0 

ci 
ci 

-.E
 

o .s 
..-

Q
) 

E
 

t= • • • 



•

,
1

1
' 

y
->

 
--V 

o 
--: 

o 
0 

-
I' 

• • 

1\ 

U
') 

C
') 

ci \ \ \ '. \ \ 

~
 '. \ 

~
 ~
 

" "'-\ t\ 
~ 

\ ~
 

""' 
~
 
~
 t----.. 

~
 '"" 
. \ 

C
P 
~
)
J
'
\
 

..... 
r---II "". 

C
') 

ci I r 
U

') 
C

\I 
ci \. \ "" 

\ 
\ .. \ h 

\.r-

C
\I 

ci ~
 

-
... I I \ \ \. , \ " ~
 ~
 

~
 "-

\ '. 

'. 

\r 
0 -C

) 

I I 
U

') 
'r"" 

ci 
'r"" 

ci 
'. 

(Iaaj) U
M

O
P

M
eJO

 

" ~
 " U
') 

o ci "" '\. 

o 

o o o 'r"" 

g 'r"" 

o 'r"" 

'r"" - c E
 

-



4: "" ~ .' cJ Q
 

0 
I· 

0 
tr,. 

--
C

S' 

" 
~
 

f 1 

-> 
-V

 

o N
 I 

t") 

"-'" In
 

ci 

. "'" .
~
 ~
 "'" ~

 "-""'-
~'" 

.......... ~
 ~
 ~
 "' f'. 

o o 0 ...... 

0 0 ...... - c E
 

-G
I 

" 
E

 

~
 

i= 

In
 

(I) 

ci 
In

 
N

 
c
i 

N
 

ci 

(leal) U
M

O
P

M
W

O
 

In
 

...... 
...... 
ci 

ci 

I\~ ~
 

In
 

o o 

r.f 
0 I I 

...... 

...... 
o

·
 

• • • 



....... I 
. ,

:
~
 

e.J 
'\. '\. 

Q
Q

 • 
'\. " '" " '\. ~

 .'" I\. """"" '" ""-, ~
 ~
 '\ 

• 
-~ 

s 
. -

• 
, 

~
-
:
L
 
, ..... 

CD 
<0 

o 
0 

bea,) U
M

O
P

M
eJQ

 

~
 ~
 \ ~
 

~
 

(~ 
<: • 

g 0 ..... 

0 0 ..... - c E
 

-CD E
 

i= 

K
 ..... 

C
\I 

o 
o 



+
 ~
 ~
 

v 
-

~
 

/ 
V

 

~
 \ 

1\ 

, 

v 
C

\I 
--

en 
CD

 

--o 
--o 

o 
C! 

d 
0 

o 
(U

) U
M

O
P

M
W

O
 

v o o 
C

\I 
o o 

o 

o o --0 ----

• 

- C
 

E
 

-G.I • 
E

 
i= • 



• • • 

1"-
,;;::::J 

-----........ 
~
 

~ r------.. 
.
~
 

( ( [>, 
........... 

co 
o o 

--........ --....... ----------

~
 

~
 

o 
0 

..... 
o d 

o 

haal) U
M

O
P

M
eJO

 

8 o ..... 

o o ..... 

o ..... 

..... - c E
 

-



~
 

0 --,. ~
 

" <S 
T

 
:t-

O
 

" -
(' 

" 
(J

 
.-S

 
--n 

It)
 

N
 • 

C
") 

-~ 

\ i'\. ~
 

C
\I 

~I 

, ~
 f ........ 

r ": 

II 
I 

~
 

""'\. 
~
 ~
 '\ ~
 ., ~
 

"! 
..... 

CD 
..... 

c:i 
baal) U

M
O

P
M

e
J

O
 \ R

 

\"
 
~
 . 

r-:. I co 
c:i -

~
 

I\. 
"-

\. ' .. 
\ 

r-.-. 

."" \ C
\I 

c:i " '" I'\.. 

o 

8 o ..... 

o o ..... - c E
 

-o
·
 

. 
..... 

• • • 



• 

•• ATTACHMENT 5 
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Evaluationcalcs 

Hydraulic 
- Hydrualic Conductivity 

Transmissivity Aquifer Conductivity cm/sec Straight 
Well # .. a (mllmin) a (ft3/min) d(ho - h) T (ft2lmin) thickness ftlmin Line Method Comments 
03-07 135 0.004766 0.100 8.72E-03 6 1.45E-03 7.38E-04 
3-10· na na na na 9.5 na na Insufficient data to match straight line 
3-11 117 0.00413 1.020 7.41E-04 9 8.23E-05 4.18E-05 
3-12 na na na na 9.4 na na Insufficient data to match straiaht line 
3-13· na na na na 2.5 na na Insufficient data to match straight line 
3-14 87 0.003071 1.350 4.16E-04 8.8 4.73E-05 2.40E-05 
3-15 na na . na na 8 na na Insufficient data to match straiaht line 
3-16 na na na na 8.8 na na Insufficient data to match straight line 
3-17 121 0.004271 0.510 1.53E-03 3.2 4.79E-04 2.43E-04 
3-18 105 0.003707 0.185 3.67E-03 10.5 3.49E-04 1.77E-04 
3-20 100 0.00353 0.330 1.96E-03 4 4.89E-04 2.49E-04 
3-21 na na na na 3.1 Insufficient data to match straiaht line 
3-22 89 0.003142 0.820 7.01E-04 8.2 8.55E-05 4.34E-05 
3-23 na na na na 5 na na Insufficient data to match straight line 
3-24 na na na na 15 na na Insufficient data to match straight line 
3-25 . 104 0.003671 1.090 6.16E-04 10 6.16E-05 3.13E-05 

-_._----
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No. 1340 (Surface Water High Flow Sampling on September 9, 2001 and 
Round 3 Water Levels June 12 and 13, 2002) 
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SURVEVDATA 

• SWMU 3 - JEEP TRAIL 

NORTHING EASTING 
GROUND REFERENCE TOP OF CASING 

LOCATION ELEVATION POINT ELEVATION (a) ELEVATION (b) 
NAOV NA027 

jft. mslt (ft. msll (ft. msl) 
03-{)1 490748.00000 593688.00000 NA NA NA 
03-{)2 489940.00000 593060.00000 NA NA NA 
03-03 489838.00000 594843.00000 NA NA NA 
03-{)4 489791.00000 594610.00000 NA NA NA 
03-{)6 489796.00000 594636.00000 NA NA NA 
03-{)7 487837.90670 596315.43210 553.73000 NA 556.08000 
03-{)9 489909.00000 593047.00000 NA NA NA 
03·10 487821.20340 596515.83910 555.01000 NA 557.59000 
03·11 487708.67430 596434.58980 550.10000 NA 553.01000 
03·12 487765.37640 596231.90650 555.48000 NA 557.84000 
03·13 487633.96240 596376.31940 549.21000 J NA 551.86000 
03·14 487672.85990 596420.54310 549.11000 NA 552.01000 
03·15 487874.92370 596346.66440 556.14000 559.11000 558.91000 
03·16 488566.76180 595786.61520 568.60000 571.50000 571.30000 
03·17 487650.30760 596264.67830 550.21000 NA 553.07000 
03-18 487508.17980 596288.22650 550.01000 NA 552.72000 
03·19 487585.00000 596117.00000 NA NA NA 
03·20 487674.47520 596119.27200 551.87000 NA 554.76000 
03·21 488039.00250 596246.08770 556.81000 559.86000 559.71000 
03·22 487791.08110 596369.15470 555.21000 558.48000 558.28000 
03·23 487958.48290 596055.93510 551.87000 NA 562.09000 
03·24 488012.65000 596461.96550 586.13000 NA 588.88000 
03·25 487901.67500 596498.00710 570.65000 NA 573.57000 
03·27 489964.00000 593967.00000 NA NA NA 
03·28 489705.00000 594006.00000 NA NA NA 
03·29 489992.00000 593981.00000 NA NA NA 
03·30 490818.00000 593630.00000 NA NA NA 
03-31 489788.00000 594804.00000 NA NA NA 
03-32 489857.00000 594822.00000 NA NA NA 
03·33 489923.00000 594836.00000 NA NA NA 
03-34 489844.00000 594662.00000 NA NA NA 
03·35 489830.00000 594561.00000 NA NA NA • 03·36 489691.00000 594603.00000 NA NA NA 
03·37 489890.00000 594618.00000 NA NA NA 
03·38 490676.00000 593744.00000 NA NA NA 
03·39 490700.00000 593792.00000 NA NA NA 

03·MTSPR 496445.00000 594517.00000 NA NA NA 
03·SPR·A 483805.00000 595456.00000 NA NA NA 
03·SPR·8 482944.00000 594989.00000 NA NA NA 
O3·SPR-C 486019.00000 596605.00000 NA NA NA 
03·SPR·D ·494858.00000 596456.00000 NA NA NA 
O3·SPR·E 494137.00000 596159.00000 NA NA NA 
03·SPR·F 494677.00000 596604.00000 NA NA NA 
03·SPR-G 482423.00000 595723.00000 NA NA NA 

03801 482590.00000 595584.00000 NA NA NA 
03802 482573.03480 595505.44030 NA NA NA 
03803 482578.00000 595406.00000 NA NA NA 
03804 482630.94750 595292.56450 NA NA NA 
03805 482623.00000 595142.00000 NA NA NA 
03806 482666.00000 . 594960.00000 NA NA NA 
03807 482672.00000 594768.00000 NA NA NA 
03808 482667.00000 594594.00000 NA NA NA 
03809 482657.00000 594417.00000 NA NA NA 
03810 482607.00000 594209.00000 NA NA NA 
03C01 490064.00000 593142.00000 NA NA NA 

03C01P2 490068.00000 593146.00000 NA NA NA 
03C01P3 490061.00000 593147.00000 NA NA NA 

03C02 489931.00000 594793.00000 NA NA NA 
03C02P2 489931.81580 594798.07890 NA NA NA 

03C03 490202.94050 594055.52860 NA NA NA 
O3C03P2 490208.00000 594056.00000 NA NA NA 

• 



SURVEY DATA 

SWMU 3 - JEEP TRAIL 

NORTHING EASTING 
GROUND REFERENCE TOP OF CASING 

LOCATION ELEVATION POINT ELEVATION (a) ELEVATION (b) 
NAO'ZT NA027 

(ft. msl) (It. msI) (It. msl) • 03C04 490260.54860 594783.21570 NA NA NA 
O3C05 489782.00000 595114.00000 NA NA NA 
03C06 489581.00000 594596.00000 NA NA NA 
O3C07 490422.52400 594370.94550 NA NA NA 
O3C08 489681.00000 594025.00000 NA NA NA 

O3C08A 489680.00000 594051.00000 NA NA NA 
03C08P2 489701.36530 594013.74890 NA NA NA 
O3C08P3 489685.00000 594047.00000 NA NA NA 

03C09 490615.00000 593777.00000 NA NA NA 
03C09P2 490619.56530 593n5.83390 NA NA NA 

03C10 490242.70570 593656.92880 NA NA NA 
03C11 490024.65440 594440.55470 NA NA NA 
O3C12 489957.36800 594574.22160 NA NA NA 
O3C13 490901.00000 593860.00000 NA NA NA 
O3C14 489932.00000 593575.00000 NA NA NA 
O3C15 489849.53660 593146.29040 NA NA NA 

03C15P3 489855.00000 593143.00000 NA NA NA 
03C16 490478.00000 593362.00000 NA NA NA 
03C17 492763.62nO 594371.09260 NA NA NA 
O3C18 489992.00000 592967.00000 NA NA NA 
03C19 491442.00000 593351.00000 NA NA NA 

03C19P3 491438.00000 593354.00000 NA NA NA 
03C20 489880.21250 593n3.34040 NA NA NA 
03C21 489925.00000 593356.00000 NA NA' .. NA 

03C21P2 489925.00000 593361.00000 NA NA NA 
03C22 490090.00000 593319.00000 NA NA NA 
03C23 490259.00000 593462.00000 NA NA NA 
03C24 485159.00000 592615.00000 NA NA NA 
03C25 487148.50690 592610.07070 NA NA NA 
03C26 490695.18360 594134.16210 NA NA NA 
03C27 48~58.33390 594767.36680 NA NA NA 
O3C28 489884.00000 595269.00000 NA NA NA • 03C29 488529.00000 591095.00000 NA NA NA 
03C30 488967.44330 592402.75090 NA NA NA 
03C31 488492.00000 593743.00000 NA NA NA 
03C32 491056.00000 594471.00000 NA NA NA 
03C33 486651.00000 594224.00000 NA NA NA 
03C34 487870.00000 599301.00000 NA NA NA 
O3C35· , 485347.00000 598082.00000 NA NA NA 
O3C36 485203.00000 599202.00000 NA NA NA 
03C37 483933.00000 596471.00000 NA NA NA 
03C38 485309.00000 595951.00000 NA NA NA 

03S801 488390.95780 596027.07690 594.56000 NA NA 
03S802 488347.83550 595945.32000 562.03000 NA NA 
O3S803 488309.20560 596114.28950 594.31000 NA NA 
03S804 488301.99400 596006.09110 563.33000 NA NA 
03S805 488298.80240 595896.74500 557.55000 NA NA 
03S806 488313.85470 595990.17520 560.82000 NA NA 
O3S807 488286.67990 596001.63660 560.21000 NA NA 
03S808 488260.12700 596028.23610 559.89000 NA NA 
03S809 488236.21350 596068.48120 565.09000 NA NA 
03S81 0 488278.76310 595969.19190 566.24000 NA NA 
O3S811 488258.49900 596010.27260 559.52000 NA NA 
03S812 488227.78460 596119.29400 582.62000 NA NA 
O3S813 488229.76880 596019.29310 558.86000 NA NA 
03S814 488226.20600 595979.49490 554.63000 NA NA 
03S815 488201.87160 596025.54330 558.03000 NA NA 
03S816 488220.26800 595935.82580 553.73000 NA NA 
03S817 488192.30510 596055.23710 558.83000 NA NA 
035818 488163.44150 596002.68370 556.52000 NA NA 
O3S819 488141.70240 596032.62080 556.49000 NA NA 
03S820 488100.94120 596091.33630 557.48000 NA NA 
035821 488099.18680 596055.22180 556.28000' NA NA 
035822 488110.65320 596035.92260 556.00000 NA NA 
03S823 488099.79920 595990.46230 551.69000 NA NA • O3S824 488091.63970 596046.57060 556.03000 NA NA 



• 

• 

e. 

SURVEY DATA 

SWMU 3 - JEEP TRAIL 

NORTHING EASTING LOCATION 
NAD27 NAD27 

035825 488056.60250 596213.19410 
035826 488000.62240 596038.54990 
035827 487775.42390 596356.32350 
035828 48n62.911oo 596388.51150 
035829 488581.89060 595780.59140 
035830 488660.94760 595766.70180 
035831 488531.41450 595823.38670 
035832 487630.28610 596590.55240 
035833 487395.45950 596568.44160 
035834 488501.98350 595807.07610 
035835 488470.99310 595781.61830 
035836 488443.52070 595841.65300 
035837 488431.97580 595893.48960 
035838 488375.82840 595827.17430 
035839 488385.70730 595879.65690 
035840 487994.97240 596231.63660 
035841 487958.83730 596222.15840 
035842 487950.44230 596259.12420 
035B43 487951.02450 596295.28840 
035844 487915.75390 596282.65020 
035845 487872.65250 596245.58870 
035846 487852.21660 596297.10340 
035847 487830.70970 596299.69280 
035848 : 487826.23340 596318.57860 
035005- , 490462.83120 593975.48060 
035007 489644.29540 594947.82550 
035010 488204.83510 595862.99680 
035012 487630.93960 596404.25360 
035G01 490124.27030 594313.10280 
035G02 488570.66670 595726.88160 
035G03 487330.50000 596436.67050 
O3SG04 485646.57990 596328.41920 
035G05 484740.19910 596109.73530 
03SG06 483694.26280 595518.0n30 
03SG07 482632.15690 595545.25960 

035WS001 491554.31750 593843.11230 
035W5OO2 491135.59100 593379.97630 
035WSD03 489933.52710 592069.37060 
035W5D04 490197.41610 596154.78370 
O3SW5D06 490118.48310 594318.58440 
O3SW5OO8 489262.81000 595590.04850 
O3SW5009 488656.92470 595793.42500 
03SWS011 488027.26260 596100.83430 
03SWS013 487183.17360 596390.28130 
O3SW5014 486182.25700 596142.23820 
O3SW5015 485394.48500 596505.80220 
03SW5016 484389.89730 595887.25170 
03SW5017 483693.65260 595500.08350 
035WS018 482930.45980 595404.43420 
03SW5019 482632.15690 595545.25960 

Notes: 
(al - Reference Point Elevation taken from well PVC riser. 
(bl - Top of Casing Elevation taken from protective steel casing. 
NA - Not applicable. 

GROUND 
ELEVATION 

(ft. ms)) 
556.78000 
551.28000 
544.98000 
545.74000 
568.27000 
570.19000 
567.68000 
553.57000 
548.30000 
566.75000 
558.23000 
565.02000 
565.68000 
556.68000 
563.40000 
555.73000 
550.83000 
555.63000 
556.34000 
555.25000 
550.55000 
553.94000 
553.53000 
554.14000 
591.38000 
572.01000 
553.10000 
544.61000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

623.38000 
609.15000 
651.69000 
654.19000 
584.01000 
568.46000 
570.15000 
549.59000 
540.27000 
531.49000 
523.08000 
512.89000 
506.99000 
501.25000 
498.44000 

REFERENCE TOP OF CA51NG 
POINT ELEVATION (a) ELEVATION (b) 

(ft. msl) (ft. ms)) 
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 
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 
NA NA 
NA NA 



• 

APPENDIX E 

• SUMMARY OF ANALYTICAL RESULTS 



• 
LOCATION - 035BOl 039B02 039B03 
N9AMPLE 0355010002 0399020002 0399030002 
9AMPLE 0399010002 0399020002 0399030002 
9ACODE NORMAL NORMAL NORMAL 
DEPTHRANaE 0-2 0·2 0·2 
QC_TYPE NM NM NM 
9TATU9 NORMAL NORMAL NORMAL 
9AMPLEDATE . . .. . . 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB aRAB aRAB 
Dioxins No/Ka 
1 2 3 4 6 7 8 9-OCOO 
1 2 3 4 6 7 8 9·OCoF 
1 2 3 4 6 7 8-HPCoo 
1 2 3 4 6 7 8-HPCoF 
1 2 3 4 7 8 9-HPCoF 
12 3 4 7 8·HXCoD 
1 2 3 4 7 8-HXCDF 
1 2 3 6 7 8-HXCoD 
123678·HXCoF 
1 2 3 7 8 9-HXCoD 
123789-HXCoF 
1 2 3 7 8-PECoo 
1 237 8·PECDF 
2 3 4 6 7 8·HXCDF 
234 78-PECDF 
2378-TCDo 
2378-TCDF 
TEO BIRD 
TEO FISH 
TEO HUMAN 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDo 
TOTAL HXCoF 
TOTALPECoD 
TOTALPECoF 
TOTAL TCDo 
TOTAL TCoF 

"Vole1l1e orQenlca Uo/Ka 
1 1 12·TETRACHLOROETHANE 
1 1 1-TRICHLOROETHANE 
1 1 22·TETRACHLOROETHANE 
1 12·TRICHLOROETHANE 
11-DICHLOROETHANE 
1 1-oICHLOROETHENE 
123-TRICHLOROPROPANE 
12-DIBROM03-CHLOROPROPANE 
1 2-oIBROMOETHANE 
1 2·DICHLOROETHANE 
1 2·oICHLOROPROPANE 
14·DIOXANE 
2-BUTANONE 
2-HEXANONE 
3·CHLOROPROPENE 
4-METHYL-2·PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 

I 

• TABLEE·l 

9UMMARY OF ANALYTIC RESULT9 IN 9URFACE 90lL 
9WMU 3 • OLD JEEP TRAlLlUTTLE 9ULPHUR CREEK 

N9WCCRANE " 
CRANE. INDIANA 

PAaE 1 OF24 

039B04 035B05 039B08 039B07 
0399040002 0399050002 0399080002 0399070002 
0399040002 0399050002 0399080002 0399070002 

NORMAL NORMAL ORla NORMAL 
0·2 0-2 0"·2 0·2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 
. - - . . . . . 
Y Y Y Y 

aRAB aRAB aRAB aRAB 

"" 

• 
039B08 039B09 039Bl0 039Bll 039B12 

0399080002 0396090002 0396100002 0399110002 0399120002 
0399080002 0399090002 0399100002 0396110002 0399120002 

NORMAL ORla NORMAL "NORMAL NORMAL 
0·2 0·2 0·2 0·2 0·2 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

aRAB aRAB aRAB aRAB aRAB 

.. ~ ' .... 



I.OCATION 035801 035802 035B03 
NSAMPI.E 0359010002 ~35S020002 0359030002 
5AMPLE 0355010002 0395020002 03S5030002 
5ACODE NORMAl. NORMAL NORMAL 
DEPTHRANOE 0-2 0-2 0-2 
CC_TYPE NM NM NM 
STATU5 . NORMAl. NORMAl. NORMAl. 
5AMPLE DATE - - - - - -
VAUDATED Y Y Y 
COI.LECTION METHOD ORAB ORAB aRAB 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DI5UI.FIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS·'2-DICHLOROETHENE 
CIS·' 3·DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFI.UOROMETHANE " 

ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOI. 
METHACRYLONITRILE 
METHYl. IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
OLUENE 

TOTAl. XYLENES 
TRANS·' 2·DICHLOROETHENE 
TRAN5-' 3-DICHLOROPROPENE 
TRANS·' 4·DICHLOR0-2·BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
,VINYL CHLORIDE 
,5em1voh,Ule Organic. UGlKa 
, 24 6·TETRACHLOROBENZENE 78 U 
'24-TRICHLOROBENZENE 78 U 
, 2-DICHLOROBENZENE 78 U 
, 3·DICHLOROBENZENE 78 U 
, 4·DICHI.OROBENZENE 78 U 
, 4·NAPHTHOOUINONE 78 U 
, 4-PHENYLENEDIAMINE 78 U 
,-NAPHTHYLAMINE 78. U. 
22'.QXYBIS,· HLOROPROPANE 78 UJ 
2348-TETRACHLOROPHENOL 78 U 
246-TRICHLOROPHENOL 78 U 
248-TRICHLOROPHENOL 78 U 
2 4-DICHI.OROPHENOL 78 U 
2 4·DIMETHYLPHENOL 76 U , I.:. 

TA8LEE-1 

8UMMARY OF ANALYTIC RE8UI.TS IN SURFACE 5011. 
8WMU 3 - 01.0 JEEP TRAlLJUnl.E SUI.PHUR CREEK 

N9WCCRANE 
CRANE, INDIANA 

PAaE20F24 

035804 038805 0358011 035807 
0385040002 0359050002 03S9080002 0399070002 
0355040002 O3S8050002 03SS080002 03SS070002 

NORMAl. NORMAL ORla NORMAL 
.0 -2 0-2 0-2 0-2 
NM NM NM NM 

NORMAl. NORMAl. NORMAl. NORMAL 

- - - - - - - -
Y Y Y Y 

ORAB aRAB aRAB aRAB 

-

72 U 83 U 74 U 74 U 
72 U 83U 74 U 74 U 
72U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72_lL 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 UJ 74 U 74 U 
72.U .. ,83 U ' . 74-U 74 U . 

72 UJ 83 UJ 74 UJ 74 UJ 
72 U 83U 74 U 74 U 
72U 83 U 74 U 74 U 
72 U 83U 74 U 74 U 
72 83 U 74 U 74 U 
72'U 83U 74 U 74 U 

• 

039808 03980D 035810 03S811 038812 
0385080002 03S9090002 0398100002 0359110002 0399120002 
0399080002 03590DOO02 O3S91 00002 0398110002 0399120002 

NORMAl. ORla NORMAL NORMAl. NORMAl. 
0-2 0-2 0-2 0-2 0-2 
NM NM NM NM NM 

NORMAl. NORMAL NORMAL NORMAl. NORMAl. 

- - - - - - - - - -
Y Y Y Y Y 

aRAB ORAB ORAB aRAB aRAB 

73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 
73 UJ 87 UJ 78 UJ 78 UJ 

, 73~U 87 U 78 U 78 U 
73 UJ 87 UJ 78 UJ 78 UJ 
73 U 87 U 78 U 78 U 
73 U 81 U 78 U 78 U 
73 U 87 78 U 78 U 

'73 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 

• 



• 
LOCATION 039601 039B02 039603 
N9AMPLE 0399010002 0399020002 0399030002 
9AMPLE 0399010002 0395020002 0395030002 
9ACODE NORMAL NORMAL NORMAL 
DEPTHRANaE 0·2 0·2 0·2 
CC_TYPE NM NM NM 
STATU9 NORMAL NORMAL NORMAL 
9AMPLE DATE .. . . . . 
VALIDATED Y Y 'f Y 
COLLECTION METHOD aRAB aRAB aRAB 
24·DINITROPHENOL ~U 
2 6·DICHLOROPHENOL 76 U 
2·ACETYLAMINOFLUORENE 76 U 
2·CHLORONAPHTHALENE 76 U 
2-CHLOROPHE NOL 76 U 
2·METHYLNAPHTHALENE 1.48 U 
2·METHYLPHENOL 76 U 
2-NAPHTHYLAMINE 76 U 
2-NITROANILINE 76 UJ 
2-NITROPHENOL 76 U 
2-PICOLINE 76 U 
3&4-METHYLPHENOL 76 U 
33··DICHLOROBENZIDINE 76 U 
33··DIMETHYLBENZIDINE 76 U 
3-METHYLCHOLANTHRENE 76 U 
3-NITROANILINE 76 U 
46-DINITRD-2-METHYLPHENOL 76 U 
4-AMINOBIPHENYL 76 U 
4·BROMOPHENYL PHENYL ETHER 76 U 
4-CHLORD-3-METHYLPHENOL 76 U 
4-CHLOROANILINE 76 U 
4-CHLOROPHENYL PHENYL ETHER 76 U' 
4-NITROANILINE 76 U 
4-NITROPHENOL 76 UJ 
4-NITROOUINOLINE -I-OXIDE 76 UR 
5-NITRD-D-TOLUIDINE 76 U 
7 12-DIMETHYLBENZ A ANTHRACENE 76 U 
A A-DIMETHYLPHENETHYLAMINE 76 UJ 
ACENAPHTHENE 1.46 U 
ACENAPHTHYLENE 1.48 U 
ACETOPHENONE 78 U 
ANILINE 76 U 
ANTHRACENE 1.48 U 
ARAMITE 78 U 
BENZO(A)ANTHRACENE 1.48 U 

, BENZOlA PYRENE 1.48 U 
BENZO B FLUORANTHENE 1.48 U 
BENZO a H I PERYLENE 1.48 U 
BENZO K FLUORANTHENE 1.48 U 
BENZYL ALCOHOL 76 U 
BIS 2-CHlOROETHOXY)METHANE 76 U 
BIS 2-CHlOROETHYllETHER 76 U 
BIS 2-ETHYLHEXYL PHTHALATE 76 U 
BUTYL BENZYL PHTHALATE 76 U 
CHLOROBENZILATE 76 U 
CHRYSENE 1.48 U 
DI-N·BUTYl PHTHALATE 76 U 
DI·N·OCTYl PHTHALATE 76 U 
DIALLATE 78 U 
DIBENZO(A.H)ANTHRACENE -- - 1.48' U 

• TABLE E·l 

9UMMARY OF ANALYTIC RE9ULT9 IN SURFACE 90lL 
9WMU 3 • OLD JEEP TRAllJLlTTLE 9ULPHUR CREEK 

N9WCCRANE 
CRANE, INDIANA· 

PAaE30F24 

039604 039605 039606 039607 
0399040002 0399050002 0399060002 0399070002 
0359040002 0359050002 0395060002 0399070002 

NORMAL NORMAL ORla NORMAL 
0·2 0·2 . 0:2 0·2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y Y 

aRAB aRAB aRAB aRAB 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
2 U 63 U 74 U 74 U 

72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
1.4 U 1,8 U 1.44 U 1.43 U 
72U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 

72 UJ > 83 U 74 W 74 UJ 
72 U ._. 83 U 74 U 74 U 
72U - 83 U 74 U 74 U 
72U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 

72 UJ - 83 U 74 UJ 74 UJ 
72 UR 83 UR 74 UR 74 UR 
72 U 83U 74 U 74 U 
72 U 83 U 74 U 74 U 

72 UJ 83 U 74 UJ 74 UJ 
1.4 U 1.8 U 1.44 U 1.43 U 
1.4 U 1.6 U 1.44 U 1.43 U 
72U 83 UJ 74 U 74 U 
72 U 83 U 74 U 74 U 
1.4 U 1.6 U 1.44 U 1.43 U 
72 U 63 U 74 U 74 U 
1.4 U 1.6 U 6.7 U 1.43 U 
1.4 U 1.6 U 1.44 U 1.43 U 
1.4 U 1.6 U 1.44 U 1.43 U 
1.4 U 1.6 U 1.44 U 1.43 U 
1.4 U 1.6 U 1.44 U 1.43 
72 U 83 U 74 U 74 U 
72U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 63 U 74 U 74 U 
72 U 83 U 74 U 74 U 
1:4 U 1.8 U 6.7 U 1.43 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
1.4 U 1.8 U 1.44 U - - 1.43lJ 

039608 039B09 039Bl0 
0399080002 0355090002 0399100002 
0399080002 0399090002 0399100002 

NORMAL ORla NORMAL 
0·2 0·2 0·2 
NM NM NM 

NORMAL NORMAL NORMAL . . . . . . 
Y Y Y 

aRAB aRAB GRAB 
73 U 67 W 78 UJ 
73 U 87 U 78 U 
73 U 67 UJ 78 U 
73 U 67 U 76 U 
73 U 67 U 78 U 

1.41 U 1.3 U 1.61 U 
73 U 67 U 78 U 
73 U 67 U 78 U 
73 U 67 W 78 U 
73 U 67 U 78 U 
73 U 87 W 78 U 
73 U 67 U 78 U 
73 U 87 U 78 U 
73 U 67 U 78 U 
73 U 67 U 78 UJ 
73 U 87 U 78 U 
73 U 67 W 78 U 
73 U 87 U 78 U 
73 U 67 U 78 U 
73 U 87 U 78 U 
73 U 87 U 78 U 
73 U 87 U 78 U 
73 U 67 U 78 U 
73 U 87 W 78 UJ 

73 UR 67 UR 76 UR 
73 U 67 U 78 U 
73 U 87 U 78 UJ 
73 UJ 87 UJ 78 UJ 
1.41 U 1.3 U 1.61 U 
1.41 U 1.3 U 1.61 U 
73 U 67 U 78 U 
73 U 87 U 78 U 

1.41 U 1.3 U 1.51 U 
73 U 67 W 78 U 

1.41 U 1.3 U I.SI U 
1.41 U 1.3 U 1.61 U 
1.41 U 1.3 U 9 
1.41 U 1.3 U 1.61 U 
1.41 U 1.3 U 1.61 U 
73 U 67 U 78 U 
73 U 67 U 78 U 
7~ U 67 U 78 U 
73 U 67 U 78 U 
73 U 67 78 U 
73 U 87 UJ 78 U 

1.41 U 1.3 U I.S1 U 
73 U 87 U 120 J 
73 U 87 U 78 W 
73 U 87 UJ 78 U 

- 1.41 U L3 U I.S1 U 

• 
039Bll 039B12 

0399110002 0399120002 
0399110002 0399120002 

NORMAL NORMAL 
0·2 0·2 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

aRAB aRAB 
78 U 
78 
78 U 
78 U 
78 U 

1.49 U 
78 U 
'78 U 
76 U 
76 .u 
76 U 
78 U 
78 U 
76 U 
78 U 
78 U 
78 U H''''''' 
76 U 

•. ;- ... 

78 U .' ~ ... 
76 U 
78 U 
76 U 
78 U 
78 U 

76 UR 
76 U 
78 U 

76 UJ 
1.49 U 

14 
76 U 
76 U 

12 
78 U 

18 
28 
49 
22 

1.49 U 
78 U 
78 U 
78 U 
78 U 
78 U 
78 U 

18 
78 U 
78 U 
76 U 

1.49 U I 

,~':.,,.;;;:. 

.:~ 
~YR~ 

':::::?f';t, 
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LOCATION 039BOI 039B02 039B03 
N9AMPLE 0399010002 0399020002 03SS030002 
SAMPLE 0399010002 039S020002 0399030002 
SACODE NORMAL NORMAL NORMAL 
DEPTHRANOE 0-2 0-2 0-2 
QC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
9AMPLE DATE - . . - . -
VAUDATED Y Y Y 
COLLECTION METHOD aRAB aRAB aRAB 
DIBENZOFURAN 78 U 
DIETHYL PHTHALATE 78 U 
DIMETHYL PHTHALATE 76 U 
DIPHENYLAMINE 76 U 
ETHYL METHANE SULFONATE 78 U 
ETHYL PARATHION 78 U 
FLUORANTHENE 1.48 U 
FLUORENE 1.48 U 
HEXACHLOROBENZENE 78 U 
HEXACHLOROBUTADIENE 78·U 
HEXACHLOROCYCLOPENTADIENE 76 U 
HEXACHLOROETHANE 76 U 
HEXACHLOROPROPENE 78 
INDENO 1 2 3-CD PYRENE 1.48 U 
ISODRIN 78 U 
ISOPHORONE 78 U 
ISOSAFROLE 78 U 
KEPONE 78 UR 
METHAPYRILENE 76 U 
METHYL METHANE SULFONA1E 76 U 
METHYL PARATHION 78 U 
N-NITROSO'DI-N-BUTYLAMINE 78 U 
N-NITROSO'DI-N-PROPYLAMINE 78 W 
N-NITROSODIETHYLAMINE 78 U 
N-NITROSODIMETHYLAMINE 78 U 
N-NITROSOMETHYLETHYLAMINE 76 U 
N-NITROSOMORPHOLINE 78 W 
N-NITROSOPIPERIDINE 78 W 
N-NITROSOPYRROLIDINE 78 U 

• NAPHTHALENE 1.48 U 
·00 O'TRIETHYL PHOSPHOROTHIOATE 78 U 
0' TOLUIDINE 78 U 
P- DIMETHYLAMINO AZOBENZENE 76 U 
PENTACHLOROBENZENE 78 U 

'PENTACHLOROETHANE 78 U 
· PENTACHLORONITROBENZENE 78 U 
I PHENACETIN 78 U 
! PHENANTHRENE 1.48 U 
· PHENOL 78 U 

PRONAMIDE 76 U 
PYRENE 1.48 U 
PYRIDINE 76 U 
SAFROLE 76 U 
Enel'Oetlcs MQ/KO 
1 36-TRINITROBENZENE 0.26 U 0.25 U 0.25 U 
1 3-DINITROBENZENE 0.26 U 0.26 U 0.26 U 
248-TRINITAO OLUENE 0.26 U 0,25 U 0.26 U 
2 4-0INITAOTOLUENE 0.26 U 0.25 U 0.26 U 
2 8-DINITAOTOLUENE 0.25 U 0.25 U 0.25 U 

: 2-AMIN0'4 8-0INITAOTOLUENE 0.25 U 0.26 U 0.25 U 

I .•.• 

TABLEE·l 

SUMMARY OF ANALYTIC RESULTS IN 9URFACE 90lL 
SWMU 3 • OLO JEEP TRAILIUTTLE SULPHUR CREEK· 

N9WCCRANE 
CRANE, INDIANA 

PAOE40F24 

039B04 039B05 039B08 039B07 
03S9040002 039S050002 0399080002 039S070002 
0395040002 03SS050002 035S080002 039S070002 

NORMAL NORMAL ORIO ·NORMAL 
0-2 0-2 0-2 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL - . - - . - - -
Y Y Y. y. 

aRAB aRAB aRAB aRAB 
.72 U 83 U 74 U 74 U 
12 U 83U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72U 83 U 74 U 74 U 
1.4 U 1.8 U 1.44 U 1.43 U 

·1.4 U 1.8 U 1.44 U 1.43 U 
72 U 83U 74 U 74 U 
72 U 83U 74 U 74 U 
72 U 83U 74 U 74 U 
72 U ·83U 74 U· . ·74 U 
72 U 83 U 74 U 74 U 
1.4 U 1.8 U 1.44 U 1.43 U 
72 U 83U 74 U 74 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 

72 UR 83 UR 74 UR 74 R 
:2 U 63 U . 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 W 83 UJ 74 UJ 74 W 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 UJ 83 W 74 W 74 W 
72 UJ 83 W 74 W 74 W 
72 U 83 U ·74 U 74 U 
1.4 U 1.8 U 1.44 U 1.43 U 
72 U 83 U 74 U 74 U 
72 U 83 ·U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
1.4 U 1.8 U 1.44 U 1.43 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 
1.4 U 1.BU 6.7 U .1.43 U 
72 U 83 U 74 U 74 U 
72 U 83 U 74 U 74 U 

0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0,26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.25 U 0.25 U 0.25 U 
0.26 U 0.26 U 0.26 U 0.25 U 

• 

039B08 039B08 03SB10 039Bll 039B12 
0399080002 0399080002 039S100002 0399110002 0399120002 
03S9080002 0359090002 0359100002 . 03S9110002 039S120002 

NORMAL ORIO NORMAL NORMAL NORMAL 
0-2 0·2 0-2 0-2 0-2 
NM NM .NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - . - - - - . -
y. Y Y Y Y 

aRAB aRAB aRAB aRAB aRAB 
73 U 87 U 78 U 78 U 
73 67 U 78 U 78 U 
73 U 67 U 78 U 78 U 
73 U 67 U 78 U 78 U 
73 U 67 U 78 78 U 
73 U 87 W 78 UJ 78 U 

1.41 U 1.3 U 1.61 U 14 
1.41 U 1.3 U .1.61 U 1.49 U 
73 U 87 U 8 U 78 U 
73 U 87 U 78 U 78 U 
73 U 67 UJ 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 

1.41 U 1.3 U 1.61 U 20 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 

73 UR 87 UR 78 UR 78 UR 
73 U 67 W 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 W 78 U 78 U 
73 U 87 W 78 U 78 U 
73 W 87 W 78 UJ 78 W 
73 U 87 W 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 UJ 78 U 78 U 
73 W 87 W 78 W 78 UJ 
73 W 87 W 78 W 78 W 
73 U 87 W 78 U 78 U 

1.41 U 1.3 U 1.61 U 1.49 U 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 W 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 

1.41 U 1.3 1.61 U 8 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 78 U 

1.41 U 1.3 U 1.61 U 19 
73 U 87 U 78 U 78 U 
73 U 87 U 78 U 76 U 

0.26 U 0.26 U 0.26 U 0.26 U 0.26 U . 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.25 U 0,26 U 0.26 U 
0.25 U 0.26 U 0.25 U 0.26 U 0.25 U 
0.26 U 0.26 U 0.25 U 0.25 U 0.25 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 

.: 



• 
LOCATION 03seOl 035B02 03SB03 
NSAMPLE 03SS010002 03S5020002 0355030002 
9AMPLE 0399010002 035S020002 03S9030002 
SACODE NORMAL NORMAL NORMAL 
DEPTH RANGE 0-2 0-2 0-2 
CC_TYPE NM NM NM 
9TATUS NORMAL _.NORMAL. NORMAL 
SAMPLE DATE - - - - - -
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
2·NITROTOLUENE 0.25 U 0.25 U 0.25 U 
3·NITROTOLUENE 0.25 U 0.25 U 0.25 U 
4·AMIN0-2 6·DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
4·NITROTOLUEN~ 0.25 U 0.25 U 0.25 U 
HMX 0.34 0.28 U 0:44 
NITROBENZENE 0.25 U 0.25 U 0.25 U 
NITROCELLULOSE 620 U 560 U 630 U 
NITROOL YCERIN 2.5 U 2.5 U 2.5 U 
PETN 1.6 U 0.025 U 1.6 U 
RDX 0.25 U 0.25 U 0.25 U 
TE RYL 0.25 U 0.25 U 0.25 U 
PesllcldeslPCB'. ~UQ/KG) 
44'·000 
44'·DDE 
44'·DDT 
ALDRIN 
ALPHA·SHC 
ALPHA'CHLORDANE 
AROCLOR·l018 
AROCLOR·1221 
AROCLOR·1232 
AROCLOR·1242 
AROCLOR·1248 
AROCLOR·1254 
AROCLOR·1260 
BETA·BHC 
DELTA·BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN 11 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA·BHC LINDANE 
GAMMA·CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
tierblcldes UQ/KG 

45·T 
45-TP SILVEX 
4·0 

DINOSEB 
HEXACHLOROPHENE 

. 

PENTACHLOROPHENOL ---

Inol'llanlca (MQiKG) 

• fABLE E-l 

5UMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
5WMU 3 - OLD JEEP TRAlLJUnLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE50F24 

03SB04 03SB05 03SB06 035B07 
0355040002 035S050002 0355080002 0356070002 
0359040002 0399050002 0399050002 03S9070002 

NORMAL NORMAL ORIG NORMAL 
0-2 0-2 0-2 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
Y Y Y Y 

GRAB GRAB GRAB GRAB 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.26 U 
0.25 U 0.25 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.26 U 0.25 U 
0.26 U 0.25 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.25 U 0.25 U 
640 U 600 U 650 U 620 U 
2.5 U 2.5 U 2.6 U 2.5 U 

0.025 U 0.25 U 0.026 U 0.026 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 

.. 
'. 

'. 
,. 

• 
03SB08 03SB09 03SB10 03SBll 03SB12 

035S080002 03S5090002 035S 1 00002 0355110002 03SS120002 
03SS080002 03SS090002 03SS100002 03SS110002 03SS120002 

NORMAL ORIG NORMAL NORMAL NORMAL 
0-2 0-2 0-2 0-2 0-2 
NM NM NM NM NM 

NORMAL . NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - -
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.26 U 0.25 U 0.26 U 0.25 U 0.25 U 
0.26 U 0.26 U 0.25 U 0.25 U 0.25 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.26 U 0.26 U 
640 U 640 U 660 U 600 U 590 U 
2.6 U 2.6 2.6 U 2.6 U 2.5 U 

0.025 U 1.3 U 0.25 U 0.025 U 1.6U 
0.25 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.25 U 0.25 U 0.25 U .. 
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LOCATION 03SB01 038B02 039B03 
NSAMPLE 0388010002 03S8020002 0388030002 
SAMPLE 0388010002 03S8020002 0398030002 
9ACODE NORMAL NORMAL NORMAL 
DEPTH RANOE 0-2 0-2 0-2 
aC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPle DATE - - - - - -
VAUDATED Y Y Y 
COLLECTION METHOD aRAB aRAB aRAB 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THAWUM 
TIN 
VANADIUM 
ZINC 
Mlscell"neous P"rameter. MOIKQ 
NITRATE M01l<G 0.6 U 1.7 1.2 
NITRITE M01l<G 6.6 J 14 UJ 2.4 UJ 
NITRITEINITRA TE M01l<G O.S U 1.7J 1.2 
PERCHLORATE 25 UJ 22 UJ 26 UJ 
Miscelleneous P"rameters 'l'q 

IPERCENT MOISTURE_ 19.4 10.8 19.9 
--

• 

TABLE E-l 

SUMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
SWMU 3 - OLD JEEP TRAIWnLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAOESOF24 

03SB04 03SB05 038B08 039B07 
038S040002 03S9050002 0389080002 039S070002 
0388040002 0398050002 0388080002 039S070002 

NORMAL NORMAL ORIO NORMAL 
0-2 0-2 0-2 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
Y Y Y Y 

aRAB aRAB aRAB aRAB 

.. . .' 

1.9 2.4 3 3.8 
2UJ 20 UR . 11 UJ 6.3 UJ 
1.9 J 2.4 J 3 J 3.8 J 
22UJ 26 UJ 22 UJ 22UJ 

7.7 19 9.7 7.8 

• 

039B08 03SB09 03SB10 03SBll 03SB12 
03S9080OO2 0399090002 0389100002 0398110002 0399120002 
0399080002 039S090002 0399100002 03S9110002 0399120002 

NORMAL ORIO ~MAL NORMAL NORMAL 
0-2 0-2 . 0-2 0-2 0-2 
NM NM NM NM NM 

NORMAL NORMAL NO~MAL NORMAL NORMAL 

- - - - - - - - - -
Y Y Y Y Y 

aRAB aRAB aRAB aRAB aRAB 

2.8 2.2 3.7 l.lUJ 0.8 
2 UJ 12 UJ 2.2 UR 31 UJ 2.4 J 
2.8 J 2.2 J 3.7 J 1.1 ·UJ 0.8 
24 J 27 UJ 23UJ 24 UJ 23 UJ 

8.4 26 13.8 18.6 13.9 

• 



• 
LOCATION 03SB13 03SB14 03SB15 
NSAMPLE 03SS130002 03SS140002 03SS150002 
SAMPLE 03SS130002 03SS140002 03SS150002 
SACODE NORMAL NORMAL NORMAL 
DEPTH RANGE 0-2 0·2 0·2 
QC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE - ,. . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
Dloxl". NClIKG 
1 2 3 4 6 7 8 9·OCDD 
12346789·OCDF 
1 2 3 4 6 7 6-HPCDD 
1 2 3 4 6 7 8-HPCDF 
1 2 3 4 7 6 9-HPCDF 
1 2 3 4 7 e-HXCDD 
1 2 3 4 7 e-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 23 7 8-PECDD 
1 237 e-PECDF 
234 6 7 B-HXCDF 
234 7 e-PECDF 
237 e-TCDD 
237 e-TCDF 
TEQBIRD 
TEQFISH 
TEQHUMAN 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTALPECDD 
TOTALPECDF 
TOTAL TCDD 
TOTAL TCDF 
,Volallh.OrQanlcs UClIKG 
1 1 1 2·TETRACHLOROETHANE 
1 1 !-TRICHLOROETHANE 
1 1 22·TETRACHLOROETHANE 
1 1 2·TRICHLOROETHANE 
1 1-DICHLOROETHANE 
1 I·DICHLOROETHENE 
123-TRICHLOROPROPANE 
1 2-DIBRClMQ.3·CHLOROPROPANE 
1 2·DIBROMOETHANE 
1 2·DICHLOROETHANE 
1 2·DICHLOROPROPANE 
14·DIOXANE 
·BUTANONE 

2·HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE -- -- - ---

•• 
TABLE E-l 

SUMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
SWMU 3 - OLD JEEP TRAlllUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE.INDt'ANA 

PAGE 7 OF24 

03SB16 03SB17 03SB18 03SB19 
03SS160002 03SS170002 03SS180002 03SS190002 
03SS160002 03SS170002 03SS180002 03SS190002 

NORMAL NORMAL NORMAL NORMAL 
0·2 0·2 0·2 0·2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . - .. . . . . 
Y Y Y Y 

GRAB GRAB GRAB GRAB 

2350 J 
62.2 J 

233 
32.1 

2.1 J 
2.1 J 

2.1 Bu 
'10.1 
2.4 J 
6.5 

0.35 U 
1.3 J 

0.38 U 
2.7 J 
0.66 J 
0.43 J 
0.6 J 

5 
4.6 
7.4 
419 

93.9 U 
69.1 U 
61.2 U 
10.4 U 
20.9 U 

1 
e U 

4.7 U e.7 U 0.96 U 
4.7 U B.7 U 0.98 U 
4.7 U e.7 U 0.ge U 
4.7 U e.7 U 0.98 U 
4.7 U e.7 U 0.96 U 
4.7 U e.7 U 0.98 U 
4.7 U e.7 U 0.96 U 
4.7 U B.7 U 0.96 U 
4.7 U e.7 U 0.96 U 
4.7 U e.7 U 0.96 U 
4.7 U B.7 U 0.96 U 
96 U 196 U 106 U 
4.7 U 8.7 U 0.98 UJ 
4.7 U 8.7 U 0.98 UJ 
4.7 UJ 8.7 U 0.98 U 
4.7 U 8.7 U 0.98 UJ 
4.1 U 88 BU 13 U 
38 U 80 U 41 U 

4.7 UA 8.1 U 0.98 UJ 
4.7 UR e.7 UR O.94L,Uf1 

03SB20 03SB21 03SB22 
03SS200002 03S9210002 03SS220002 
03SS200002 03SS21 0002 03SS220002 

NORMAL NORMAL NORMAL 
0·2 0·2 0·2 
NM NM NM 

NORMAL NORMAL NORMAL .. . - . -
Y Y Y 

GRAB GRAB GRAB 

771 J 
0.3 W 

12.6 
0.19 J 
0.2 U' 
0.2 U 

0.08 U 
0.1 U 
0.08 U 
0.35 J 
0.1 U 
0.1 U 
0.08 U 
O.OB U 
O.OB U 
0.19 J 
0.08 U 

0.32 
0.29 
0.43 
31.6 
0.19 

2.7 U 
0.09 U 
0.1 U 

0.08 U 
0.37 U 
032 U 

6 U 12 U 6.1 U 
6 U 13 J 6.1 U 
6 U 12 U 6.1 U 
6 U 12 U 6.1 U 
6 U 12 U 6.1 U 
6 U 12 U 6.1 U 
6 U 12 U 6.1 U 
5 U 12 U 6.1 U 
6 U 12 U 6.1 U 
6 U 12 U 6.1 U 
5 U 12 U 5.1 U 

120 U 110 U 100 U 
5 U 12 U 6.1 U 
6U 12 U 6.1 U 
5U 12 U 6.1 UJ 
6 U 12 U 6.1 U 

74 BU 230 BU 48 BU 
48.6 U 43 U 40 U 
6 UA 12 UA 6.1 UA 

- 6 UR .. _12 Uf'I _ _ ~UB..::_ 

• 
03SB23 03SB24 

03SS230002 03S9240002 
03SS230002 03SS240002 

NORMAL NORMAL 
0-2 0·2 
NM NM 

NORMAL NORMAL 
. - .. 
Y Y 

GRAB GRAB 

3400 J 
10.3 J 
36.2 
II.e 
1.3 J 
0.9 J 

3.9 BJ 
1.2 J 
1.7 J 
2.6 J 
0.22 J 
0.67 J 
0.99 J 

2 J 
1.4 J 

0.31 J -
0.B6 U 

4.1 
3.6 
3.e 

eO.2 
19 

16.1 U 
17.8 

7.6 U 
19.6 U 
4.2 U 

26.9 U 

1.2 U 4.e U 
2 J 4.8 U 

1.2 W 4.e U 
1.2 UJ 4.e U 
1.2 U 4.e U 
1.2 U 4.6 U 
1.2 U 4.B U 
1.2 U 4.B U 
1.2 U 4.B U 
1.2 U 4.B U 

·1.2 U 4.e U 
126 U 100 U 
1.2 U 4.8 U 
1.2 U 4.8 U 
1.2 U 4.8 UJ 
1.2 U 4.8 U 

1,2 UR 4.8 U 
60 U 39 U 
1.2 U 4.6 UR 

1.2 UR 4.e UR 

.:~ 
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L.OCATION 035B13 03SB14 03SB15 
NSAMPLE 03SS130002 0355140002 03S5150002 
SAMPL.E 03S9130002 0355140002 0355150002 
9ACODE NORMAL. NORMAL NORMAL 
DEPTH RANGE 0-2 0-2 0-2 
CC_TYPE NM NM NM 
9TATUS NORMAL. NORMAL NORMAL. 
9AMPLEDATE - - - - - -
VALIDATED Y Y Y 
COLLECTION METHOD aRAB aRAB aRAB 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-12-DICHLOROETHENE 
CIS-' 3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-12·DICHLOROETHENE 
TRANS-I 3·DICHLOROPROPENE 
TRANS-I 4-DICHLORO-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 

·gemlvolatillt Organics UGlKa 
, 24 6-TETRACHLOROBENZENE 76 U 78 U 76 U 
1 24-TRICHLOROBENZENE 76 U 78 U 78 U 
1 2-DICHLOROBENZENE 76 U 78 U 76 U 
1 3·DICHLOROBENZENE 76 U 78 U 76 U 
1 4-DICHLOROBENZENE 76 U 76 U 78 U 
1 4-NAPHTHOOUINONE 76 U 78 U 78 U 
1 4-PHENYLENEDIAMINE 76 UJ 78 UJ 78 UJ . 
I·NAPHTHYLAMINE 76 U 78 U 76 U 
2 Z-OXYBISll-CHLOROPROPANE 76 UJ 78 U 76 W 
2346-TETRACHLOROPHENOL 76 U 78 U 76 U 
245-TRICHLOROPHENOL 76 U 78 U 76 U 
246-TRICHLOROPHENOL 76 U 78 U 78 U 
2 4-DICHLOROPHENOL 78 U 78 U 78 U 

, 2,4-DIMETHYLPHENOL l~U 78 U ___ .. ----"'S UR I. 

TABLE E-i 

SUMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
SWMU 3 - OLD JEEP TRAlLlLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE e OF 24 

03SB16 03SB17 039B18 03SB19 
035S160002 03SS170002 03S9180002 039S190002 
0359180002 0399170002 0399180002 0398190002 

NORMAL NORMAL NORMAL NORMAL 
0-2 0-2 0-2 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL. NORMAL 

- - - - - - - -
Y Y Y Y 

aRAB aRAB aRAB aRAB 
4.7 U 8.7 U 0.96 U 
4.7 U 8.7 U 0.96 U 
4.7 U 8.7 U 0.96 U 
4.7 W 8.7 U 0.96 UJ 
4.7 W 8.7 U 0.98 W 
4.7 U 8.7 U 0.98 U 
4.7 U 8.7 U 0.98 U 
4.7 U 8.7 U 0.98 U 
4.7 U 8.7 U 0.98 U 
4.7 U 8.7 0.98 U 
4.7 U 8.7 U 0.98 U 
4.7 U 8.7 U 0.98 W 
4.7 U 8.7 U 0.98 U 
4.7 U 8.7 U 0.96 U 
4.7· U .8.7 U . .0.98 U .'. 
4.7 W 8.7 U 0.98 W 
4.7 U 8.7 U 0.96 U 
4.7 U 8.7 U 0.98 U 
38 U 80 U 41 U 
4.7 U 8.7 U 0.98 U 
4.7 UJ 8.7 W 0.96 W 
4.7 U 8.7 U .0.98 U 
12 BU 16 B 2 BU 
38 U SOU 41 U 
4.7 U 8.7 U 0.96 U 
4.7 U 8.7 U 0.96 U 
4.7 U 8.7 U 0.98 U 
4.7 U 8.7 U 0.96 U 
4.7 U 8.7 U 0.96 U 
4.7 U 8.7 U 0.96 U 
4.7 U 8.7 U 0.96 U 
4.7 U 8.7 U 0.96 U 
4.7 U 8.7 U 0.96 W 
4.7 UJ 6.7 U 0.96 W 
4.7 U 8.7 U 0.96 U 

78 U 76 U 82 U 80 U 
78 U 76 U 82 U SOU 
78 U 78 U 82 U 80 U 
76 U 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 
78 U 76 U 62 U SOU 
78 UJ 78 UR 82 U 80 W 
78 U 78 U 82 U 80 U 
78 W 78 UJ 82 U 80 U 
78 U 78 U 82 U 80 U 
78 U 76 82 U SOU 
78 U 76 U 82 U SOU 
78 U 78 U 82 U 80 U 
78 U 78 U 82 U 80 U 

• 

03SB20 .039B21 03SB22 03SB23 038824 
03S8200002 03SS21 0002 038S220002 0388230002 0388240002 
0395200002 0395210002 039S220002 0398230002 0399240002 

NORMAL NORMAL NORMAL NORMAL NORMAL 
0-2 0-2 0-2 0-2 0-2 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - -
Y Y Y Y Y 

aRAB aRAB GRAB aRAB aRAB 
6 U 12 U 6.1 U 1.2 U 4.8 U 
5 U 12 U 5.1 U 1.2 U 4.8 U 
6 U 12 U 6.1 U 1.2 UJ 4.8 U 
6 U 12 U 6.1 UJ 1.2 U 4.8 UJ 
6 U 12 U 6.1 W 1.2 UJ 4.8 W 
5 U 12 U 6.1 U 1.2 U 4.8 U 
6 U 12 U 6.1 U 1.2 UJ 4.8 U 
5 U 12 U 6.1 U 1.2 U 4.8 U 
5 U 12 U 5.1 U 1.2 U 4.8 U 
6 U 12 U 6.1 U 1.2 U 4.8 U 
6 U 12 U 6.1 U 1.2 UJ 4.8 U 
Ii U 12 U 6.1 U 1.2 U . 4.8 U 
5 U 12 U 6.1 U 1.2 U 4.8 U 
6 U 12 U 6.1 U 1.2 UJ 4.8 U 
6U 12 U 6.1 U 1.2 U 4.8 U 
6 U 12 U 6.1 W 1.2 U 4.8 W 
5 U 12 U 6.1 U 1.2 U 4.8 U 
6 U 12 U 6.1 U 1.2 UJ 4.8 U 

48.5 U 43 U 40 U 60 U 39 U 
5 U 12 U 6.1 U 1.2 U 4.8 U 

5 UJ 12 UJ 5.1 W 1.2 UJ 4.8 W 
Ii U 12 U 6.1 U 1.2 U 4.8 U 

33 BU 32 BU 10 BU 8 BU 11 BU 
48.6 U 43 U 40 U 60 U 39 U 

6 U 12 U 6.1 U 1.2 W 4.8 U 
5 U 12 U 5.1 U 3 J 4.8 U 
6 U 12 U 5.1 U 1.2 UJ 4.8 U 
6 U 12 U 5.1 U 1.2 W 4.8 U 
5U 12 U 6.1 U 1.2 U 4.8 U 
6 U 12 U 5.1 U 1.2 U 4.8 U 
S·U 12 U 5.1 U 1.2 U 4.8 U 
6 U 12 U .5.1 U 14 J 4.8 U 
5 U 12 U 5.1 U 1.2 U 4.8 U 
5W 12 W 6.1 W 1.2 U 4.8 UJ 
6 U 12 U 6.1 1.2 U 4.8 U 

81 U 80 U 82 U 87 U 71 UJ 
81 U 80 U 82 U 87 W 77W 
81 U 80 U 62 U 87 U 77 UJ 
81 U 80 82 U 87 U 77W 
81 U 80 U 82 U 87 U 77W 
61 U 80 U 82 U 67 U 77 UJ 

81 UA 80 UR 82 W 87 U 77 UR 
81 U SOU 82 U. 87 U 77 UJ 

81 W 80 W 82 U 87 U 77W 
81 U 80 W 82 U 87 U 77W 
81' U 80 W 82 U 87 U 77W 
81 U 80 W 82 U 87 U 77W 
81 U 80 W 82 U 87 U 77 UJ 
81 U 80 UJ 8~ U 87 U 77 UJ 

.; 



• 
L.OCATION 03SB13 03SB14 03SB15 
NSAMPL.E 03SS130002 03SS140002 03SS150002 
SAMPL.E 03SS130002 0355140002 03S5150002 
SACOOE NORMAL. NORMAL. NORMAL 
DEPTH RANGE 0-2 0-2 0·.2 
QC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPL.E DATE .. . . . . 
VALIDATED Y Y Y 
COL.L.ECTION METHOD GRAB GRAB GRAB 
24·DINITROPHENOL 76 UJ 78 UJ 76 U 
26·DICHLOROPHENOL 76 U 78 U 76 U 
2·ACETYL.AMINOFLUORENE 76 U 78 U 78 U 
2-CHLORONAPHTHALENE 76 U 78 U 76 UJ 
2·CHLOROPHENOL 76 U 78 U 76 U 
2·METHYLNAPHTHALENE 55 U 1.5 U 1.51 U 
2·METHYLPHENOL. 76 U 78 U 76 U 
2·NAPHTHYL.AMINE 76 U 78 U 76 U 
2·NITROANILINE 76 U 78 U 76 U 
2·NITROPHENOL 76 U 78 U 76 U 
2·PICOLINE 76 U 78 U 76 U 
3&4·METHYLPHENOL 76 U 78 U 76 U 
3 3'·DICHLOROBENZIDINE 76 U 78 U 76 UR 
3 ;r·DIMETHYLBENZIDINE 76 U 78 U 76 U, 
3·METHYLCHOL.ANTHRENE 76 UJ . 78 U 76 U 
3·NITAOANILINE 76 U 78 U 76 U 
4 6·DINITRD-2·METHYLPHENOL 76 U 78 U 76 U 
4·AMINOBIPHENYL 76 U 78 U 76 U 

. 4·BROMOPHENYL PHENYL ETHER 76 U 78 U 76 U 
4·CHLORD-3·METHYLPHE NOL 76 U 78 U 76 U 
4·CHLOROANILINE 76 U 78 U 76 UR 
4·CHLOROPHENYL PHENYL ETHER 76 U 78 U 76 U 
4·NITAOANIUNE 76 U 78 U 76 U 
4·NITROPHENOL 76 UJ 78 U 76 U 
4·NITROOUINOLlNE·I·0XIDE 76 UA 78 UJ 76 UR 
5·NITRD-D-TOLUIDINE 76 U 78 U 76 U 
7 12·DIMETHYLBENl(p<)ANTHRACENE 76 UJ 78 U 76 U 
A A·DIMETHYLPHENETHYL.AMINE 76 UJ 78 U 78 UJ 
ACENAPHTHENE 55 U 1.5 U 1.51 U 

. ACENAPHTHYLENE 55 U 1.5 U 1.51 U 
ACETOPHENONE 76 U 78 U 76 U 
ANILINE 76 U 18 U 76 U 
ANTHRACENE 55 U I.S U 1.61 U 
ARAMITE 76 U 78 U· 76 U 
BENlO A ANTHRACENE 55 UJ 1.5 U 1.51 U 
BENlO A PYRENE 55 UJ 1.5 U 1.51 U 
BENZO B FLUORANTHENE 55 UJ 14 12 

'BENlO G H IlPERYL.ENE 55 UJ 8 1.61 U 
BENlO K FLUORANTHENE 55 UJ 1.5 U 1.51 U 

I BENZYL ALCOHOL 76 U 18 U 76 U 
BIS 2-CHLOROETHOXY METHANE 76 U 78 U 76 U 
BIS 2·CHL.OROETHYL ETHER 76 U 78 U 76 U 
BIS 2·ETHYLHEXYL. PHTHAL.ATE 170 U 84 J 76 U 
BUTYL. BENZYL PHTHAL.ATE 76 U 78 U 78 U 

. CHLOROBENZlL.ATE 76 U 78 U 76 U 
CHAYSENE 55 UJ 10 1.51 U 
DI·N·BUTYL PHTHAL.ATE 1200 78 U 18 U 
DI·N-OCTYL. PHTHAL.ATE 76 UJ 76 UA 16 U 
DIAL.L.ATE 76 U 78 U 78 U 
DIBENZO A H ANTHRACENE 55 UJ 1.5 U 1.51 U , 

'. 
TABLEE-l 

SUMMARY OF ANAL. YTIC RE9UL. T9 IN SURFAce. 901L. 
SWMU 3 - OL.O JEEP TRAlUUTTLE SUL.PHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAOE90F24 

03SB16 03SB17 03SB18 035B19 
035S180002 035S170002 035S180002 03S5190002 
0355160002 035S170002 03S5180002 03SS190002 

NORMAL NORMAL. NORMAL NORMAL. 
0-2 0·2 0-2 0-2 
NM NM NM NM 

NORMAL. NORMAL. NORMAL NORMAl. . . . . . . - . 
Y Y Y Y 

GRAB GRAB GRAB ORAB 
78 UJ 76 U 82 UJ 60 UJ 
78 U 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 

78 UJ 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 

1.61 U 1.6 U 6.4 U 1.6 U 
78 U 78 U 82 U 80 U 
78 U 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 
78 U 76 U 62 U· 80 U 
78 U 76 U 82 U 60 U 
78 U 76 U 82 U 80 U 

78 UR 76 U 82 U 80 U 
78 U 76 U 62 U 60 U 
78 U 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 
78 U 78 U 82 U 80 U 
78 U 76 U 82 U 80 U 
78 U 76 U 82 U sou 
78' U 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 
78 U 78 U 82 U 80 U 
78 U 76 U 82 U 80 UJ 

78 UA 78 UA 82 U 80 UR 
78 U 78 U 82 U 80 U 
78 U 76 U 82 U 80 U 

'78 UJ 76 U 82 UJ 80 UJ 
1.51 U 1.6 U . 6.4 U 1,5 U 
1.51 U 1.5 U 8.4 U I.S U 
78 U 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 

1.51 U 1.6 U 6.4 U 1,6 U 
78 U 78 U 82 U 80 U 

1.51 U 1.5 U 37 1.5 U 
1.51 U 1.5 62 10 
1.51 U 11 160 24 
1.61 U 15 87 13 
1.51 U 1.6 U 6,4 U 1.5 U 
78 U 78 U 82 U 80 U 
78 U 78 U 82 U 80 U 
18 U 76 U 82 80 U 
78 U 78 U 870 80 U 
78 U 78 U 82 U 80 U 
78 U 78 U 82 U SOU 

8 1.5 U 68 11 
150 J 760 4600 140 J 
78 U 76 U 82 U 80 U 
78 U 78 U 82 U 80 U 

1.51 U 1.5 U 8.4 U 1.5 U 

03SB20 035B21 03SB22 
0355200002 0359210002 03SS220002 
03SS200002 03S5210002 03SS220002 

NORMAL. NORMAL. NORMAL 
.0-2 0·2 0-2 

NM NM NM 
NORMAl. NORMAL. NORMAL . . - . - . 

Y Y Y 
GRAB GRAB GRAB 
81 U 60 UJ 82 U 
81 U 80 UJ 62 UJ 
81 U 80 UJ 62 U 
81 U 60 U 82 U 
81 U 80 UJ 62 U 
1.6 U 1.6 U 1.6 U 
81 U 80 UJ 82 U 
81 U 80 U 82 U 
81 U 80 U 82 U 

·81 U 80 UJ 82 U 
81 U 80 U 82 U 
81 ·U 80 UJ 82 U 
81 U 80 U 82 U 
81 U 80 U 82 U 
81 U 80 U 82 U 
81 U 80 U 82 U 
81 U 80 UJ 82 U 
81 U 80 U 82 U 
81 U 80 U 82 U 
81 U so UJ 82 U 
81 U 80 U 82 U 
81 U 80 U 82 U 
81 U 80 U 82 U 
81 U 80 UJ 82 W 

81 UA 80 UA 82 UA 
81 U 80 U 82 U 
81 U 80 U 82 U 
81 U 80 U 82 UJ 
1.5 U 1.5 U 1.6 U 
1.6 U 1.6 U 1.6 U 
81 U 80 U 82 U 
81 U 80 U 82 U 
1.5 U 1.5 U 1.8 U 
81 U 80 U 82 U 
1.5U 1.5 U 1.6 U 
1.6 U 1.5 U 1.6 U 
1.6 U 1.6 U 1.8 U 
1.6 U 1.6 U 1.8 U 
1.6 U 1.6 U 1.8 U 
81 U 80 UJ 82 U 
81 U 80 U 82 U 
81 U sou 82 U 
81 U 80 U 100 J 
81 U 80 U 82 U 
81 U 80 U 82 U 
1.6 U 1.6 U 1.8 U 
81 U 80 U 82 U 
81 U 80 U 82 U 
81 U 80 U 82 U 
1.6 U 1.5 U 1.8 U 

• 
03SB23 035B24 I 

035S230002 035S240002 I 
03SS230002 03SS240002 I 

NORMAL. NORMAL I 

0-2 0-2 
NM NM 

NORMAL. NORMAL - . . . 
Y Y 

I 

GRAB ORAB 
87 UJ 77UJ 
87 U 77 UJ 
87 U 77 UJ I 
87 UJ 77 UJ 
87 UJ 77 UJ 
1.7U 290 
87 U 77UJ 
87 U 77 UJ 
87 U 77 UJ 
87 U 77 UJ I 
87 U . 77UJ 
87 U ". 77UJ 

87 UJ 77 UJ 
87 U - 77 UJ 
87 U 77 UJ 

87 UJ 17 UJ._ .... 
87 U 77 UJ "" . 
87 U 77 UJ .• : .. _. 
87 UJ 17UJ 
87 UJ 77 UJ 
87 UJ 77 UJ 
67 U 77UJ 
87 U - 77 UJ 
87 U 77 UJ 
87 U 77 UA 
87 U 77 UJ 
87 U 77 UJ 

87 UJ 77W 
1,7 U 18 
1.7 U 11 
87 U 71 UJ 
87 U 17 UJ 
1.7 U 380 U 
87 U l1UJ 
1.7 U 360 U 
1.7U 64 
1.7 U 180 
1.7 U 30 
1.7 U 8 U 
87 U 17 UJ 

87 UJ 77 UJ 
87 U 17 UJ 
230J 210 J 
87 U 17W 
87 U 77W 
1.1 U 380 U 
87 U 17 UJ 
87 U 77 UJ 
87 U 77 UJ 
1.7 U 8 
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LOCATION 03SB13 03SB14 03SB15 
NSAMPLE 03SS130002 0399140002 03SS150002 
SAMPLE 03SS130002 03S9140002 03S5150002 
SACODE NORMAL NORMAL NORMAL 
DEPTH RANGE . 0·2 0·2 0·2 
QC_TYPE NM NM .. NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . 
VALIDATED Y Y 'Y 

COLLECTION METHOD GRAB QRAB GRAB 
DIBENZOFURAN 76 U 78 U 78 U 
DIETHYL PHTHALATE 76 U 78 U 78 U 
DIMETHYL PHTHALATE 76 U 78 U 76 U 
DIPHENYLAMINE 76 U 78 U 76 U 
ETHYL METHANE SULFONATE 76 U 78 78 U 
ETHYL PARATHION 76 UJ 78 U 78 U 
FLUORANTHENE 55 U 1.6 U 10 
FLUORENE 55 U 1.5 U 1.51 U 
HEXACHLOROBENZENE 76 U 78 U 76 U 
HEXACHLOROBUTADIENE 76 U 78 U 78 U 
HEXACHLOROCYCLOPENTADIENE 76 U 78 UJ 78 W 
HEXACHLOROETHANE 76 U 78 U 76 U 
HEXACHLOROPROPENE 76 U 78 U 76 U 
INDENO 1 2 3·CD PYRENE 55 UJ 1.5 U 1.51 U 
ISODRIN 76 U 78 U 76 U 
ISOPHORONE 76 U 78 U 78 U 
ISOSAFROLE 76 U 78 U 78 U 
KEPONE 76 UR 78 UR 78 UR 
METHAPYRILENE 76 U 78 U 76 U 
METHYL METHANE SULFONATE 76 U 78 U 76 U 
METHYL PARATHION 76 U 78 U 78 U 
N·NITROSQ.DI·N·BUTYLAMINE 76 U 78 U 78 U 
N·NITROSQ.DI·N·PROPYLAMINE 76 UJ 78 U 76 W 
N·NITROSODIETHYLAMINE 76 U .78 U 76 U 
N·NITROSODIMETHYLAMINE 76 U 78 UJ 76 U 
N·NITROSOMETHYLETHYLAMINE 76 U 76 U 78 U 
N·NITROSOMORPHOLINE 76 UJ 78 U 78 UJ 

, 
N·NITROSOPIPERIDINE 76 UJ 78 U 78 UJ 
N·NITROSOPYRROLIDINE 76 U 78 U 76 U 
NAPHTHALENE 55 U 1.6 U " 00 Q. TRIETHYL PHOSPHOROTHIOATE 76 U 78 U 76 U 
Q. TOLUIDINE 76 U 78 U 76 U 
p. DIMETHYLAMINO AZOBENZENE 76 U 78 U 76 U 
PENTACHLOROBENZENE 76 U 78 U 76 U 
PENTACHLOROETHANE 76 U 78 U 76 U 
PENTACHLORONITROBENZENE 76 U 78 U 76 U 
PHENACETIN 76 U 78 U 76 U 
PHENANTHRENE 55 U 1.6 U 14 
PHENOL 76 U 78 U 76 U 
PRONAMIDE 76 U 78 U 76 U 
PYRENE 65 U 8 14 
PYRIDINE 76 U 78 UJ 76 U 
SAFROLE 76 U 78 U 76 U 
Energetics MOJKG 
136·TRINITROBENZENE 0.25 U 0.26 U 0.25 U 
1 3·DINITROBENZENE 0.26 U 0.26 U 0.25 U 
246·TRINITROTOLUENE 0.25 U 0.25 U 0.26 U 
24·DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
2 6·DINITROTOLUENE 0.26 U 0.25 U 0.26 U 
2·AMIND-48·DINITROTOLUENE 0.82 0.25 U 0.25 U , 

• 

TABLE E·l 

SUMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
SWMU 3· OLD JEEP TRAlLA.ITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 
PAGE 10 OF 24 

039Ble 03SB17 039B18 03SB18 
03SS150002 03SS170002 0399180002 0398190002 
0388180002 038S170002 0399180002 0399190002 

NORMAL NORMAL NORMAL NORMAL 
0·2 0·2 0·2 .0·2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . .. . . 
Y Y Y Y 

GRAB GRAB GRAB GRAB 
78 U 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 
78 U 76 U 62 U 60 U 
78 U 76 U 82 U 80 U 

78 UJ 76 U 82 U 60 U 
78 U 76 U 82 U 80 W 

1.51 U 1.6 U 69 12 
1.61 U 1.6 U 6.4 U 1.5U 
78 U 76 U 82 U 80 U 
78 U 78 U 82 U 80 U 

78 W 78 U 82 U 80 U 
78 U 78 U 82U 80 U 
78 U 76 U 82 U 80 U 

1.51 U 8 49 J 10 
78 U· 78 U 82 U 80 U 
78 U 78 U 82 U 80 U 
78 U 78 U 82 U 80 U 

78 UR 76 UR 82 UR ·80 UR 
78 U 78 UJ 82 U 80 
78 U 76 U 82 U 80U 
78 U 76 U 82 UJ 80U 
78 U 78 U 82 U 80 
78 UJ 78 U 82 U 80 W 
78 U . 76 U 82 U 80 U 
78 U 78 U 82 U 80U 
78 U 78 U 82 U 80U 

78 W 78 UJ 82 U 80 W 
78 UJ 76 UJ 82 U 80 W 
78 U 76 U. 82 U 80 U 

1.51 U 1.6 U 33 1.6 U 
78 U 78 U 82 U 80 U 
78 U 76 U 82 U 80 U 
78 U 78 U 82 U 80 U 
78 U 78 U 82 U 80 U 
78 U 78 U 82 U 80 U 
78 U 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 

1.51 U 1.5 U 42 1.6U 
78 U 76 U 82 U 80 U 
78 U 76 U 82 U 80 U 

1.61 U 1.6 W 82 12 
78 U 76 UJ' 82 U 80 U 
78 U 76 U 82 U 80 U 

0.26 U 0.26 U 0.26 U 1.2 
0.26 U 0.26 U 0.26 U 0.26. U 
0.39 J 0.26 U 0.26 U 2 
0.26.U 0.25 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.25 U 0.26 U 

0.56 0.26 U 0.72 2.3 

• 

038B20 03SB21 039B22 039B23 039B24 
039S2oooo2 03SS21 0002 03SS22ooo2 0389230002 0398240002 
0398200002 0389210002 03S9220002 0389230002 0398240002 

NORMAL NORMAL NORMAL NORMAL NORMAL 
0·2 0·2 0·2 0·2 0·2 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB aRAB 
81 U 80 U 82 U 87 W 77W 
81 U 90 U 82 U 87 U 77 UJ 
81 U 80 U 82 U 87 U 77W 
81 U 80 U 82 U 87 UJ 77 W. 
81 U 80 U .. 82 U 87 U 77 W 
81 U 80 U 82 W 87 U 77 UJ 
1.6 U 1.6 U 1.6 U 1.7U 260 
1.6 U 1.6 U 1.8 U 1.7U 16 
61 U 80 U 82 U 87 U 77 W 
81 U 80 U 82 U 87 U 77W 
81 U 80 U 82 U 87 W 77 UJ 
81 U 80 82 U 87 U 77 UJ 
81 U 80 U 82 U 87 U 77W 
1.6 U 1.6 U 1.8 U 1.7 U 28 
81 U 80 U 82 U 87 U 77W 
81 U 80 U 82 U 87 U 77 UJ 
81 U 80 U 82 U 87 U 77 UJ 

81 UR 80 UR 82 UR 87 UR 7 UR 
81 W 80 W 82 U 87 U 77 UJ 
81 U 80 U 82 U 87 U 77W 
81 U 80 U 82 U 87 W 77W 
81 U 80U 82 U 87 U 77W 
81 U 80U 82 W 87 U 77W 
81 U 80 U 82 U 87 U 77W 
81 U 80 U 82 U 87 U 77W 
81 U 80U 82 U 87 U 77W 

81 W 80 W 82 W 87 U 77 UJ 
81 W 80 W 82 W 87 U 77W 
81 U 80U 82 U 87 U 77W 
1.6 U 1.6 U 1.8 U 1.7 U 130 
81 U 80 U 82 U 87 U 77W 
81 U 80 U 82 U 87 U 77W 
81 U 80 U 82 U 87 U 77W 
81 U 80 U 82 U 87 U 77W 
81 U 80 82 U 87 U 77 UJ 
81 U 80 U 82 U 87 U 77 UJ 
81 U 80 U 82 U 87 U 77 UJ 
1.6 U 1.6 U 1.8 U 1.7 U 320 
81 U 80 UJ 82 U 87 U 77 UJ 
81 U 80 U 82 U 87 U 77 UJ 
1.6 U 1.6 U 1.8 W 1.7U 260 
81 W 80 UJ 82 U 87 U 77W 
81 U 80 U 82 U 87 U 77 UJ 

0.26 U 0.26 U 0.72 0.26 U II J 
0.26 0.26 U 0.25 U 0.26 U 0.25 U 
0.26 U 0.25 U 610 0.26 U 1700 J 
0.26 U 0.26 U 0.26 U 0.26 U I J 
0.26 U 0.26 U 0.26 U 0.26 U 0.25 U 
0.26 U 0.25 U 1.2 0.26 U 30 J. 

.; 



• 
LOCATION 03S613 03SB14 03SB15 
NSAMPLE 03SS130002 03SS140002 03SS150002 
SAMPLE 03SS130002 03SS140002 03SS150002 
SACODE NORMAL NORMAL NORMAL 
DEPTH RANGE 0-2 0-2 0-2 
QC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE - - - - - -
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
2-NITROTOLUENE 0.25 U 0.26 U 0.26 U 
3-NITROTOLUENE 0.25 U 0.25 U 0.25 U 
4·AMINQ.26-DINITROTOLUENE 0.63 0.25 U 0.25 U 
4-NITROTOLUENE 0.25 U 0.25 U 0.25 U 
HMX 0.34 U 0.25 U 0.25 U 
NITROBENZENE 0.25 U 0.26 U 0.26 U 
NITROCELLULOSE 560 U 570 U 550U 
NITROOL YCERIN 2.5 U 2.6 U 2.5 U 
PETN 0.25 U 1.5 U 0.26 U 
RDX 0.93 0.26 U 0.25 U 
TETRYL 0.25 U 0.25 U 0.25 U 
PestlcldeslPCB·. UOIKG 
44'-000 
44'-DDE 
44'-DDT 
ALDRIN 
ALPHA·BHC 
ALPHA·CHLORDANE 
AROCLOR·l016 
AROCLOR· I 22 I 
AROCLOR· I 232 
AROCLOR·1242 
AROCLOR·1248 
AROCLOR'1254 
AROCLOR·1260 
BETA·BHC 
DELTA·BHC 
DIELDRIN 
ENDOSULFAN I '" 

ENDOSULFAN \I 
.. 

ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA·BHC .iUNDANE 
GAMMA·CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 

'TOXAPHENE 
Herbicides UO/KG 
245·T 
245·TP SILVEX 
24·0 
DINOSES 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Inoraanlc. MO/KO 
ALUMINUM .1 

IANTIMONY 1 1 - 1 . _--.l 

• TABLEE-l 

SUMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
SWMU 3 - OLD JEEPTRAllJUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 
PAGE 11 OF24 

03SB18 03S617 03SBI a 03SB19 
03SS180002 03SS170002 03SS180002 03SS190002 
03SS180002 03SS170002 03SS180002 03SS190002 

NORMAL NORMAL NORMAL NORMAL 
0-2 0-2 0-2 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
'Y Y Y Y 
GRAB GRAB GRAB GRAB 
0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.36 J 0.25 U 0.43 J 1.4 
0.25 U 0.25 U 0.25 U 0.25 U 
0.26 U 0.26 U 0.72 14 
0.26 U 0.25 U 0.25 U 0.26 U 
0.25 U 550 U 600 W 670 U 
2.6 U 2.5 U 2.5 U 2.5 U 

0.26 U 1.6 U 1.8 U 1.6 U 
0.25 U 0.26 U 1.2' 6.2 
0.25 U 0.26 U 0.26 U 0.26 U 

.. 

6970 J . 9770 J J 11900 J 

03SB20 
03SS200002 
03SS200002 

NORMAL 
0-2 
NM 

NORMAL 

- -
Y 

GRAB 
0.26 U 
0.25 U 
0.25 U 
0.26 U 
0.25 U 
0.25 U 
600 U 
2.6 U 
1.8 U 

0.25 U 
0.26 U 

7020 J 
0.19 U 0.42 U --.9,69 J -'- O.~ U 

03SB21 
03SS210002 
03SS21 0002 

NORMAL 
0-2 
NM 

NORMAL 

- -
Y 

GRAB 
0.26 U 
0.26 U 
0.25 
0.25 U 
0.36 J 
0.26 U 
660 U 
2.6 U 
1.6 U 

0.26 U 
0.26 U 

8440 J 
.1 _0.48 U 

• 
03SB22 03SB23 03SB24 

O3SS220002 03SS230002 03SS240002 
03SS22oo02 03SS230002 03SS240002 

NORMAL NORMAL NORMAL 
0-2 0-2 0-2 
NM NM NM 

NORMAL NORMAL NORMAL 

- - - - - -
Y . Y Y 

GRAB GRAB GRAB 
0.26 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.25 U 

2 0.26 U IS J 
0.25 U 0.26 U 0.26 U 

77 0.25 U 1600 J 
0.25 U 0.25 U 0.26 U 
600 U 690 UJ 640 U 
2.6 U 2.6 U 2.6 U 
1.6 U 1.7 U 1.6 U 
140 .0.26 U 2400 J 

0.25 U 0.26 U 0.26 U 

. -

":'.L 

.-

.-

12800 J 7890 J 14000 J 
.J.D.74J ... 1_ '.i.lJ. __ I._4AJ_ 

.'-i 
'I~ 

J; 
~~ 
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LOCATION 03SB13 03SB14 03SB15 
NSAMPLE 03SS130002 039S140002 0398150002 
SAMPLE 03SS130002 039S140002 03SS150002 
SACODE NORMAL NORMAL NORMAL 
DEPTHRANOE 0·2 0·2 0·2 
CC_TVPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VALIDATED V V Y 
COLLECTION METHOD aRAB aRAB aRAB 
ARSENIC 
BARIUM 
BERVWUM 
CADMIUM 
CALCIUM. 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANoANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THAWUM 
TIN 
VANADIUM 
ZINC 
Miscelleneous Peremetltrs MO/Ko 
NITRATE MaIKa 3.3 1.3 2.3 
NITRITE MOIKG 6 UR 12 UJ 11 UR 
NITRITE/NITRATE MOIKG 3.3 J 1.3 J 2.3 J 
PERCHLORATE 22 UJ 23 UJ 22 UJ 
Mlacelleneou. Pereme\e,. !"I!i 

IPERCENT MOISTURE 9.5 12 10.6 

•• 

TABLE E·l 

SUMMARV OF ANAL VTIC RESULT9 IN 9URFACE 90lL 
SWMU 3 • OLD JEEP TRAlLJLITTLE 9ULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAaE 12 OF 24 . 

03SB16 03SB17 03SB18 038B18 
038S160002 03S9170002 0399180002 0398180002 
03SS180002 039S170002 03S9180002 03S918OO02 

NORMAL· NORMAL NORMAL NORMAL 
0·2 0·2 0·2 0·2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
V V Y V 

aRAB aRAB aRAB aRAB 
9.9 J 2.8 U 3 J 

93.1 J 158 J 103 J 
0.67 J 1.4 0.78 J 
0.55 1.7 0.84 

111000 J 73400 J 6150 J 
18.4 J 11.8 J 16.6 J 
12.3 J 10.8 11.7 J 
7.3 J 12.8 J 16. I J 

28600 J 13700 J 20900 J 
21.2 J 244 J 14.7 J 
6820 J 4960 J 2860 J 
796 J 322 J 260 J 

0.023.J 0.019 J 0.038 
17.9 J 32.6 J 20.2 J ... 333 J 2180 J '632 J 
0.18 J 0.3 0.17 U 
0.04 U 0.06 U 0.04 U 
698 J 89.7 U 48.8 U 
0.09 0.08 0.09 

0.18 U 0.67 U 0.64 U 
20.6 J 13.9 21.1 J 
44.8 J' 88.9 J . '68.7 J 

1.4 3.7 J 4.2 2:1 
11 UR 11 UJ 12 UJ II U 
1.4 J 3.7 J 4.2 J 2.1 J 

23 UJ 22 U 20 U 24 

12.6 10.2. 23.4 18.6 

• 

036B20 O3SB21 039B22 039B23 03SB24 
0399200002 03SS21 0002 0398220002 03S923OO02 0398240002 
03S9200002 0399210002 039S220OO2 0389230002 03SS240002 

NORMAL NORMAL NORMAL NORMAL NORMAL 
0·2 0·2 0·2 0·2 0·2 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL .. . . . . . . . . 
V V V V V 

aRAB aRAB aRAB aRAB aRAB 
3.3 J 5.9.J 4.6 J 5.3 J 6.5 J 
l:itO J 149 J 118 J 420 J 160 J 
0.75 J 0.82 J o.n J 0.48 0.33 J 
0.32 U 0.42 0.83 1.1 4.4 
3300 J 1880 J 16400 J 1700 J 64500 J 
7.7 J 10.8 J 16.8 J 11.2 J 12.2 J 
9.6 J 14.6 J 11.8 J 10.6 7.4 J 
6.4 J . 8.7 J 23.1 J 63.7 J 34.5 J 

8280 J 18800 J 19700 J 16600 J 13600 J 
11.3 J 16.2 J 27.8 J 64.7 J 10200 J 
644J 558 J 2890 J 1160 J 1740 J 
1090 J 1390 J 788 J 741 J 292 J 
0.026 J 0.031 J 0.048 0.18 J 0.088 
,8.9 J 14.8 J 17.7 J 12.9 J 14 J 
330 J 434 J 700 J 696 J 639 J 
0.28 J 0.3 J 0.26 J 0.32 0.17 J 
0.05 U 0.04 U 0.16 0.11 U 0.82 J 
430 J 394J 88.9 U 68.2 U 89.8 U 

O. " 0.11 0.12 0.11 0,07 
0.29 U 0.37 U 0.64 U 1.7 U 1.4 U 
12.3 J 16.3 J 22.4 J 17.8 13.7 J 
19.5 J 37.4 J 79.2 J 189 J 211 J 

2.3 J 3.3 J 8.4 2.8 49 
4.7 UJ 18 U II U 44 UJ II U 
2.3 J 3.3 J 8.4 J 2.8 J 49 J 
26 U 23U 470 J. 20U 210 J 

19.2 13.7 21 21.4 "I". _15.1 

• 



• 
LOCATION 03S825 03S828 03S827 
N8AMPLE 035S250002 035S280002 035S270002 
SAMPLE 0399250002 035S260002 03SS270002 
SACODe NORMAL NORMAL NORMAL 
DEPTH RANaE 0·2 0·2 0·2 
OC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE 

;' .. . . . . 
VALIDATED Y ,Y Y 
COLLECTION METHOD aRAB aRAB aRAB 
Dioxins' NCllKa 
1 2 3 4 6 7 8 9·OCDD 1120 J 1590 J 
1 2 3 4 6 7 8 9·OCDF 0.3 UJ 7,6 J 
1 2 3 4 6 7 8·HPCDD 16.1 33,8 
1 2 3 4 6 7 8-HPCDF 0.17 U 7.5 
1 2 3 4 7 8 9-HPCDF 0.2 U 0.7 J 
1 2 3 4 7 8-HXCDD 0.18 U 0.87 J 
1 2 3 4 78·HXCDF 0.09 U 3.1 BJ 
1 236 78-HXCDD 0.23 U 1.6 J 
1 2 3 6 7 8-HXCDF 0.09 U 1.4 J 
1 2 3 7 8 9·HXCDD 0.44 U 2.5 J 
1 2 3 7 8 9-HXCDF 0.1 U 0.22 U 
1 2 3 7 8·PECDD 0.1 U 0.67 J 
1 237 8·PECDF 0.07 U 1.1 J 
2 3 4 6 7 8·HXCDF 0.09 U 1.3 J 
234 7 8·PECDF 0.07 U 1.1 J 
2378·TCDD 0.08 U 3.9 
2378·TCDF 0.07 U 0.55 J 
TEoalRD 0.13 7,6 

TEO FISH 0.13 6.5 
TEO HUMAN 0.27 8.9 
TOTAL HPCDD 40.2 68.3 
TOTAL HPCDF 0.17 U 13.1 
TOTAL HXCDD 3.9 U 17 U 
TOTAL HXCDF 0.07 U 16.2 U 
TOTALPECDD 0.27 U 8,5 U 
TOTALPECDF 0.08 U 16.5 U 
TOTAL TCDD 0.18 U 7.6 U 
TOTAL TCDF 0.4 U 16,6 U 
.Volatlle Draanle. UCllKG 
I 1 1 2·TETRACHLOROETHANE 0,93 U UU 1.5 U 
1 I I·TRICHLOROETHANE 0.93 U 2 J 1.6 U 
1 1 22-TETRACHLOROETHANE 0.93 U 1.1 U 1.5 U 
1 12·TRICHLOROETHANE 0.93 U UU 1,SU 
1 I·DICHLOROETHANE 0.93 U 1.1 U 1.6 U 
1 1-DICHLOROETHENE 0.93 U UU 1.6 U 
1 23·TRICHLOROPROPANE 0.93 U 1.1 U 1.6 U 
1 2·DIBROMD-3·CHLOROPROPANE 0.93 U l.lU 1.6 U 
1 2·DlaROMOETHANE 0.93 U UU 1,5 U 
1 2-DICHLOROETHANE 0.93 U 1.1U 1.5 U 
12·DICHLOROPROPANE 0.93 U 1.1U UU 
14-DIOXANE ge U lIS U 136 U 
12-aUTANONE 0.93 U 1.1U 1.5 U 
2·HEXANONE 0.93 U 1.1 U 1.5 U 
3·CHLOROPROPENE 0.93 W LtU 1.6 U 
4·METHYL·2·PENT ANONE 0.93 U LtU 1.6 U 
ACETONE 0.93 U 1.1 UR 1.6 UR 
ACETONITRILE 36.5 U 47 U 66 U 
ACROLEIN 0.93 UR LtU L5U 
ACRYLONITRILE 0,93 UR 1,1 UR 1.6 UR 

• 
TABLEE·1 

SUMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
SWMU 3 • OLD JEEP TRAllJUTTLE SULPHUR CREEK 

N8WCCRANE 
CRANE, INDIANA 
PAaE 13 OF 24 

03S828 03S829 03S830 03S831 
0355280002 0355290002 03SS300002 03$8310002 
0359280002 035S290002 03S8300002 0388310002 

NORMAL NORMAL NORMAL ORla 
0·2 0·1.1 0·1.85 0·2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y Y 

aRAB aRAB aRA8 aRAB 

70S J 623 J 622 J 
0,88 BU 0,95 BU 0.67 au 
13.6 J 10 J 8.2 J 
0.46 U 0.63 au 0.26 U 
0,2 U 0.2 U 0.1 U 

0.24 BU 0.26 U 0.17 au 
0.2 BU 0.26 au 0.14 au 
0.33 J 0.29 U 0.1 U 
0,1 U 0.19 J 0.06 U 

0.41 au 0.66 au 0.32 au 
0,1 U 0.27 U 0.08 U 
0.1 W 0.2 W 0.08 W 
0,09 U 0.1 U 0.08 U 
0.1 U 0.13 U 0.07 U 
0.09 U 0.16 U 0.08 U 
0.1 U 0,1 U 0.08 U 

0.09 U 0.1 U 0,06 U 
0.087 . 0.091 0,07 
0.087 0.091 0.07 
0.24 0,18 0.14 

26.6 J 20.8 J 16 J 
0.83 U 1.1 J 0,68 U 

'4 3.2 U 1.4 U 
0:8 U 1.2 U 0.47 U 
0.1 UJ 0.2 UJ 0.08 W 
0.09 U 0.15 U 0.08 U 
0,1 U 0.1 U 0,08 U 
0,09 U 0.1 U 0,06 U 

10 U 
19 J 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
116 U 
10 U 
10 U 
10 U 
10 U 

898U 
46.6 U 
10 U 

1 UR 

03S832 03S833 
03S8320002 03SS330002 
0388320002 0355330002 

NORMAL NORMAL 
0·2 0·1.1 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

aRAB aRAB 

209 J 176 J 
L8 BU 0.67 BU 
3,8 BJ 3.2 BJ 

0.71 au 0.4 au 
0,87 J 0.4 U 

0.74 au 0.3 U 
0.65 U 0.23 U 
0.64 J 0.3 U 
0.48 J 0.2 U 

0.76 au 0.35 U 
0.65 U 0.2 U 
0.46 J 0.2 UJ 
0.2 U 0,2 U 
0.8 J 0.13 U 

0.67 U 0.2 U 
0,2 U 0.2 U 
0.2 U 0,73 J 

0,6 0,75 
0.6 0.057 
0.68 0.12 

6.9 U 6,7 J 
1.8 J 0.64 U 

2 UU 
2.3 U 0.96 U 
0.46 J 0.2 UJ 
0,87 U 0,61 U 
0,2 U 0,2 U 
0,2 U 1 U 

03S834 
03S8340002 
0358340002 

NORMAL 
0·2 
NM 

NORMAL . . 
Y 

aRAB 

• 
03S835 035B38 

03SS350002 0359380002 
0358350002 03SS380002 

NORMAL NORMAL 
0·2 0·2 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

aRAB aRAB 

. 

" 
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LOCATION 03SB25 03SB28 03SB27 
NSAMPLE 03SS250002 035S280002 035S270002 
5AMPLE 035S250002 0355280002 03S5270002 
9ACODE NORMAL NORMAL NORMAL 
DEPTHRANaE 0-2 0-2 0-2 
aC_TYPE NM NM NM 
9TATU9 NORMAL NORMAL NORMAL 
9AMPLE DATE - - - - - -
VALIDATED Y Y Y 
COLLECTION METHOD aRAB aRAB aRAB 
BENZENE 0.93 U 1.1 U 1.5 U 
BROMODICHLOROMETHANE 0.93 U 1.1 U 1.6 U 
BROMOFORM 0.93 U 1.1 U 1.6 U 
BROMOMETHANE 0.93 U 1.1 U 1.5 U 
CARBON DISULFIDE 0.93 U 1.1 U 1.5 U 
CARBON TETRACHLORIDE 0.93 U 1.1 U 1.5 U 
CHLOROBENZENE 0.93 U 1.1 U 1.5 U 
CHLORODIBROMOMETHANE 0.93 U 1.1 U 1.5 U 
CHLOROETHANE 0.93 U 1.1 U 1.5 U 
CHLOROFORM 0.93 U 1.1 U 1.5 U 
CHLOROMETHANE 0.93 U l.lU 1.5 U 
CHLOROPRENE 0.93 U 1.1 U 1.5 U 
CIS-I 2-DICHLOROETHENE 0.93 U 1.1 U 1.5 U 
CIS-I 3-DICHLOROPROPENE 0.93 U 1.1 U 1.5 U 
DIBROMOMETHANE 0.93 U 1.1 U 1.6 U 
DICHLORODIFLUOROMETHANE 0.93 U 1.1 U 1.6 U 
ETHYL METHACRYLATE 0.93 U 1.1 U 1.5 U 
ETHYLBENZENE 0.93 U 1.1 U . 1.5 U 
ISOBUTANOL 36.5 U 47 U 55 U 
METHACRYLONITRILE 0.93 U 1.1 U 1.6 U 
METHYL IODIDE 0.93 UJ 1.1 UJ 1.6 UJ 
METHYL METHACRYLATE 0.93 U 1.1 U 1.6 U 
METHYLENE CHLORIDE 6 BU 3 au 2 au 
PROPIONITRILE 36.6 U 47 U ·66 U 
STYRENE 0.93 U 1.1 U 1.5 U 
TETRACHLOROETHENE 0.93 U 1 J 1.5 U 
TOLUENE 0.93 U 1.1 U 1.6 U 
TOTAL XYLENES 0.93 U 1.1 U 1.5 U 
TRANS-12-DICHLOROETHENE 0.93 U 1.1 U 1.6 U 
TRANS-I 3-DICHLOROPROPENE 0.93 U 1'.1 1.6 U 
IRANS-l 4-DICHLOR0-2-BUTENE 0.93 U 1.1 U 1.6 U 
TRICHLOROETHENE 0.93 U 4 1.5 U 
TRICHLOROFLUOROMETHANE 0.93 U 1.1 U 1.6 U 
VINYL ACETATE 0.93 U 1.1 U 1.6 U 
VINYL CHLORIDE 0.93U 1.r U 1.6 U 
SemivolBtlle O'llenlca UOIKa) 
'I 24 5-TETRACHLOROBENZENE 76 UJ 83 U 91 U 
il 24-TRICHLOROBENZENE 76 UJ 83 U 91 U 
1 2-DICHlOROBENZENE 76 UJ 83 U 91 U 
I 3-DICHLOROBENZENE 76 UJ 83 U 91 U 

4-DICHLOROBENZENE 76 UJ 83U 91 U 
4-NAPHTHOQUINONE 78 UJ 83 U 91 U 
4-PHENYLENEDIAMINE 76 UJ 83 UR 91 R 

1-NAPHTHYLAMINE 78 UJ 83 U 91 U 
2'-QXYBIS l-CHLOROPROPANE 78 U 83 U 91 U 

2348-TETRACHLOROPHENOL 76 UR 83 U 91 U 
246-TRICHLORIOPHENOL 76 J 83 U 91 U 
248-TRICHLOROPHENOL 78 UJ 83 U 91 U 
24-DICHLOROPHENOL 78 UJ 83 U 91 U 
24-DIMETHYLPHENOL 78 UJ 83 U 91 U 

I ...• 

TABLEE-l. 

SUMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
SWMU 3 - OLD JEEP TRAlLJUTTLE SULPHUR CREEK 

NSWCCRANE 

03SB28 
03S9280002 
0399280002 

NORMAL 
0-2 
NM 

NORMAL 
- -
Y 

aRAB 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

45.5 U 
10 U 

10 UJ 
10 U 

16 au 
46.6 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 
10 U 
10 U 
10 U 
10 U 

96 U 
96 U 
95 U 
96 U 
96 U 
96 U 

96 UR 
96 U 
96 U 
96 U 
96 U 
95 U 
96 U 
95 U 

. CRANE, INDIANII; 
PAal!140F24 

03SB2g 03SB30 
03SS290002 03S9300002 
03SS290002 0399300002 

NORMAL NORMAL 
0-1.1 0-1.85 

NM NM 
NORMAL NORMAL 

- - - -
Y Y 

aRAB aRAB 

80 U 78 U 
80 U 78 U 
80 U 78 U 
80 U 78 U 
80 U 78 U 
80 U 78 U 

80 UR 78 UR 
80 U 78 U 
80 U 78 U 
80 U 78 U 
80 U 78 U 
80 U 78 U 
80 U 78 U 
80 U 78 U 

• 

03SB3l 
0355310002 
0399310002 

ORla 
0-2 
NM 

NORMAL . -
Y 

aRAB 

. 

79 U 
79 U 
79 U 
79 U 
79 
79 U 

79 UR 
79 U 
79 U 
79 U 
79 UJ 
79 U 
79 U 

79 UJ 

03SB32 03SB33 03SB34 03SB35 035B38 
0399320002 0399330002 0395340002 0399350002 0399380002 
0399320002 0399330002 0399340002 0399350002 0399380002 

NORMAL NORMAL NORMAL NORMAL NORMAL 
0-2 0-1.1 0-2 0-2 0-2 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . - - - - - - - - -
Y Y Y Y Y 

aRAB aRAB aRAB - aRAB aRAB 

80 U 74 U 78 U 80U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U· 78 U 80 U 77U 
80 U 4 U 78 U 80U nu 
80U 74 U 78 U 80 U 77U 

80 UR 74 UR 210 J 80 U 77 UR 
80U 74 U 78 U 80 U 77 U 
80 U 74 U 78 U 80 U 77U 
80 U . 74 U 78 UJ 80 U 77U 

. 80 U 74 U 78 UJ 80 U 77U 
80 U 74 U 78 UJ 80 U 77U 
80 U 74 UJ 78 UJ 80 U 77U 
80U 74 U 78 UJ 80 U 77U 

• 



• 
LOCATION 03SB25 03SB26 03SB27 
NSAMPLE 0355250002 03S5280002 0355270002 
5AMPLE 0355250002 0355260002 0355270002 
5ACODE NORMAL NORMAL NORMAL 
DEPTH RANGE 0·2 0·2 0·2 
CC_TYPE NM NM NM 
STATU5 NORMAL NORMAL NORMAL 
SAMPLE DATE . . .. . . 
VALIDATED Y Y Y 
COLLECTION METHOD ORAB ORAB ORAB 
24-DINITROPHENOL 76 UJ 63 U 91 U 
26·DICHLOROPHENOL 76 UJ 83 U 91 U 
2-ACETYLAMINOFLUORENE 76 UJ 83 U 91 U 
2-CHLORONAPHTHALENE 76 UJ 83 U 91 U 
2-CHLOROPHENOL 76 UR 83 U 91 U 
2-METHYLNAPHTHALENE 1.5 U 24 1.8 U 
2-METHYLPHENOL 76 UR 83 U 91 U 
2-NAPHTHYLAMINE 76 UJ 83 U 91 U 
2-NITROANIUNE 76 UJ 83 U 91 U 
2-NITROPHENOL 76 UR 83 U 91 U 
2-PICOLINE 76 UJ 83 U 91 U 
3&4·METHYLPHENOL 76 UR 83 U 91 U 
33'-DICHLOROBENZIDINE 78 UJ 83 U 91 U 
33'·DIMETHYLBENZIDINE 76 UJ 83 U 91 U 
3-METHYLCHOLANTHRENE 76 UJ 83 U 91 U 
3-NITROANIUNE 76 UJ 83 U 91 U 
46-DINITRD-2·METHYLPHENOL 76 UR 83 U 91 U 
4-AMINOBIPHENYL 76 UJ 83 U 91 U 
4-BROMOPHENYL PHENYL ETHER 76 UJ 83 U 91 U 
4-CHLORD-3-METHYLPHENOL 76 UR 63 U 91 U 
4-CHLOROANIUNE 76 UJ 83 U 91 U 
4-CHLOROPHENYL PHENYL ETHER 76 UJ 83 U 91 U 
4-NITROANILINE 76 UJ 83 U 91 U 
4-NITROPHENOL 76 UR 83 U 91 U 
4-NITROQUINOLINE-l-0XIDE 76 UJ 83 U 91 U 
5-NITRD-D-TOLUIDINE 76 UJ 83 U 91 U 
7 12-DIMETHYLBENZ A ANTHRACENE 76 UJ 83 U 91 U 
A A-DIMETHYLPHENETHYLAMINE 76 UJ 83 U 91 U 
ACENAPHTHENE 1.5 U 1.6 U 1.8 U 

. ACENAPHTHYLENE 1.5 U 1.6 U 1.8 U 
ACETOPHENONE 76 UJ 83 U 91 U 
ANILINE 76 UJ 83 U 91 U 
ANTHRACENE 1.5 U 1.6 U 1.8 U 
ARAMITE 76 UJ 83 U 91 U 
BENZO A ANTHRACENE 1.5 U 1.6 U 1.8 U 
BENlO A PYRENE 1.5 U 1.8 U 1.8 U 
BENlO B FLUORANTHENE 1.5 U 20 1.8 U 

: BENlO G H I PERYLENE 1.5 U 10 1.8 U 
BENZO K FLUORANTHENE 1.5 U 1.6 U 1.8 U 

I BENZYL ALCOHOL 76 UJ 83 U 91 U 
BISl2-CHLOROETHOXY)METHANE 76 UJ 83 U 91 U 
BISl2-CHLOROETHYL ETHER 76 UJ 83 U 91 U 
BIS 2-ETHYLHEXYL PHTHALATE 76 UJ 83 U 91 U 

I BUTYL BENZYL PHTHALATE 76 UJ 83 U 91 U 
CHLOROBENZILA TE 78 UJ 83 U 91 U 
CHRYSENE 1.5 U 12 1.8 U 
DI·N-BUTYL PHTHALATE 76 W 980 91 U 
DI·N-OCTYL PHTHALATE 270 J 83 U 91 U 
DIALLATE 76 UJ 83 U 91 U: 

; DIBENZOIA H ANTHRACENE 1.5 U 1.6 U 1.8 U 

• 
TABLE E·' 

SUMMARY· OF ANALYTIC RESULTS IN SURFACE SOIL 
SWMU 3 • OLD JEEP TRAlLJLITTLI! SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAOE 15 OF 24 

03SB28 03SB29 035B30 035B31 
0355280002 035S290002 03S5300002 0355310002 
0355280002 0355290002 035S300002 0355310002 

NORMAL NORMAL NORMAL ORIO 
0·2 0·1.1 0·1.65 0·2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y Y 

GRAB ORAB ORAB ORAB 
95 U 80 UJ 78 UJ 79 UJ 
95 U 60 U 7B U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 UJ 
95 U 80 U 78 U 79 U 
1.6 U 1.6 U 1.5 U 1.5 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 UJ 78 UJ 79 UJ 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 UJ 78 UJ 79 UJ 
95 U 60 U ·78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 UJ 78 W 79 W 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U . 60 U 76 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 UJ 78 UJ 79 W 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
1.8 U 1.6 U 1.5 U 1.5 U 
1.8 U 1.8 U 1.5 U 1.5 U 
95 U 210 BU 220 BU 200 BU 
95 U 80 U 78 U 79 U 
1.8 U 1.6 U 1.6 U 1.5 U 
95 U 80 U 78 U 79 U 
1.8 U 1.6 U 1.5 U 1.6 U 
1.8 U 1.6 U 1.5 U 1.5 U 
1.8 U 12 14 II 
1.8 U 1.6 U 1.5 U 1.5 U 
1.8 U 1.8 U 1.5 U 1.6 U 
95 U 80 U 78 U 79 U 
96 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
96 U 80 U 78 U 79 U 
96 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
1.8 U 1.8 U 1.6 U 1.6 U 
110 J 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
1.8 U 1.6 U 1.6 U 1.6 U 

• 
03SB32 03SB33 03SB34 03SB35 03S836 

03SS320002 035S330002 035S340002 035S350002 0355380002 
03S5320002 03SS330002 0355340002 03S5350002 03S5360002 

NORMAL NORMAL NORMAL NORMAL NORMAL 
0·2 0·1.1 0·2 0·2 0·2 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 
. . . . . . . . . . 
Y Y Y Y Y 

ORAB GRAB ORAB ORAB ORAB 
80 UJ 74 UJ 78 UJ BO UJ 77 UJ 
80 U 74 U 78 UJ 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 76 U 80 U 77U 
60 U 74 U 78 W 80 U 77U 
1.5 U 1.4 U 1.3 UJ 1.5 U 1.5 U 
80 U 74 U 76 UJ 80 U 77U 
80 U 74 U 76 U 80 U 77U 
80 U 74 U 76 U 80 U 77U 
80 U 74 U 78 UJ 80 U 77U 
80 UJ 74 UJ 78 U 80 U 77U 
80 U 74 U 78 UJ 80 U - 77 U 
80 U 74 U 78 U 80 U 77U 

80 UJ 74 UJ 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 76 U 80 U 77U 

80 W 74 U 78 W 80 U 77 UJ 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 

,~ ........ ~.41£ 
.. \-,~'~·_~::'7~ 

80 U 74 U 78 UJ 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U .. 77 U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 UJ 80 U 77 UJ 

80 UJ 74 UJ 78 U 80 U 77 UA 
80 U 74 U 78 U 80 U 77 U 
80 U 74 U 76 U 80 U 77U 
80 U 74 U 78 U 80 UJ 77U 
1.5 U 1.4 U 1.3 W 1.5 U 1.5 U 
1.5 U 1.4 U 1.3 W 1.5 U 1.5 U 

120 BU 130 BU 78 U 60 U 77U 
80 U 74 U 78 U 80 U 77U 
1.5 U 1.4 U 1.3 W 1.5U 1.5U 
80 U 74 U 76 U 80 U 77U 
1.5 U 1.4 U 1.3 UJ 1.5 U 1.5 U 
1.6 U 1.4 U 1.3 UJ 1.5 U 1.5U 
1.6 U 1.4 U 1.3 W 1.5 U 1.6 U 
1.6U 1.4 U 1.3 UJ 1.6 U 1.6 U 
1.6 U 1.4 U 1.3 UJ 1.6 U 1.6 U 
80 U 74 U 76 U 80 U 77U 
80 U 74 U 76 U 80 U 77U 

-80 U 74 U 78 U 80 U 77U 
80 U 74 U 76 U 80 U 77U 
80 U 74 U 78 U 80U 77U 
SOU 74 U 78 U SOU 77U 
1.6 U 1.4 U 1.3 W 1.6 U 1.6 U 
80 U 74 U 76 U 60 U 77U 
80 U 74 U 76 UR 80 U 77U 
80 U 74 U 76 U 80 U 77U 
1.6U 1.4 U 1.:lW 1.6 U 1.6 U 



LOCATION 035B25 039B26 035B27 
N9AMPLE 0399250002 0399280002 0399270002 
9AMPLE 0355250002 0399280002 0399270002 
9ACODE NORMAL NORMAL NORMAL 
DEPTHRANaE 0-2 0-2 0-2 
CC_TVPE NM NM NM 
9TATU9 NORMAL NORMAL NORMAL 
9AMPLE DATE - - - - - -
VALIDATED V V Y 
COLLECTION METHOD GRAB GRAB GRAB 
DIBENZOFURAN 76 UJ 83 U 91 U 
DIETHYL PHTHALATE 76 UJ 83 U 91 U 
DIMETHYL PHTHALATE 76 UJ 83 U 91 U 
DIPHENYLAMINE 76 UJ 83'U 91 U 
ETHYL METHANE SULFONATE 76 UJ 83 U 91 U 
ETHYL PARATHION 76 UJ 83 U 91 U 
FLUORANTHENE 1.5 U 15 1.8 U 
FLUORENE 1.5 U 1.6 U 1.8 U 
HEXACHLOROBENZENE 76 UJ 83 U 91 U, 
HEXACHLOROBUTADIENE 76 UJ 83U 91 U 
HEXACHLOROCYCLOPENTADIENE 76 UJ 83 U 91 U 
HEXACHLOROETHANE 76 UJ 83 U 91 U 
HEXACHLOROPROPENE 76 UJ 83 U 91 U 
IN DE NO I 2 3-CD PYRENE 1.5 U 1.6 U 1.8 U 
ISODRIN 76 UJ 83 U 91 U 
ISOPHORONE 76 UJ 83 U 91 U 
ISOSAFROLE 76 UJ 83 U 91 U 
KEPONE 76 UR 83 UR 91 UR 
METHAPYRILENE 76 UJ 83 U 91 U 
METHYL METHANE SULFONATE 76 UJ 83 U . 91 U 
METHYL PARATHION 76 UJ 83 U 91 U 
N-NITROSo-DI-N-BUTYLAMINE 76 UJ 83 U 91 U 
N-NITROSo-DI-N-PROPYLAMINE 76 UJ 83 U 91 U 
N-NITROSODIETHYLAMINE 76 UJ . 83 U 91 U 
N-NITROSODIMETHYLAMINE 76 UJ 83 U 91 U 
N-NITROSOMETHYLETHYLAMINE 76 UJ 83 U 91 U 
N-NITROSOMORPHOLINE 76 UJ 83 U 91 U 
N-NITROSOPIPERIDINE 76 UJ 83 U 91 U 
N-NITROSOPYRROUDINE 76 UJ 83 U 91 U 
NAPHTHALENE 1.5 U 19 1.8 U 
000-TRIETHYL PHOSPHOROTHIOATE 76 UJ 83 U 91 U 
0-TOLUIDINE 76 UJ 83 U 91 U 
P- DIMETHYLAMINO AZOBENZENE 78 UJ 83 U 91 U 
PENTACHLOROBENZENE 78 UJ 83 U 91 U 
PENTACHLOROETHANE 76 UJ 83 U 91 U 
PENTACHLORONITROBENZENE . 76 UJ 83 U 91 U 

. PHENACETIN 76 UJ 83 U 91 U 
jPHENANTHRENE 1.5 U 15 1.8 U 
PHENOL 76 UR 83 U 91 U 

\PRONAMIDE 76 UJ 83 U 91 U 
PYRENE 1.5 UJ II 1.8 U 
PYRIDINE 76 UJ 83 U 91 U 
SAFROLIE 76 UJ 83 U 91 U 
Energetic. MOIKG 
136-TRINITROBENZENE 0.25 U 0.26 U 0.25 U 
I 3-DINITROBENZENE 0.25 U 0.26 U 0.25 U 
246-TRINITROTOLUENE 0.25 U 0.25 U 0.25 U 
24-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
2 6-DINITROTOLUENE 0.25 U 0.25 U 0.26 U 

. 2-AMIN0-4 8-DINITROTOLUENE 0.26 U 0.77 0.25 U , j',. '. 

TABLE E-l 

9UMMARV OF ANAL VTIC RESULTS IN 9URFACE 90lL 
9WMU 3 - OLO JEEP TRAllJUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAQE180F24 

039B28 039B29 039B30 039B31 
0399280002 0399290002 0399300002 0399310002 
0398280002 0399290002 0398300002 0388310002· 

NORMAL NORMAL NORMAL ORla 
0-2 0-1.1 0-1.65 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
V V V V 

GRAB GRAB GRAB aRAB 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
1.8 U 8 1.5 U 1.5 U 
1.8 U 1.8 U 1.5 U 1.5 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
1.8 U 1.6 U 1.5 U 1.5 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 

95 UR 80 UR 78 UR' 79 UR 
95 U 80 UJ 78 UJ 79 UJ 
95 U 80 UJ 78 UJ 79 UJ 
95 U 80 IJJ 78 W 79 W 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
1.8 U 1.8 U 1.5 U 1.5 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 
1.8 U 1.6 U 1.5 U 1.6 U 
95 U 80 U 78 U 79 U 
95 U 80 U .78 U 79 U 
1.8 U 1.6 U 1.5 U 1.5 U 
95 U 80 U 78 U 79 U 
95 U 80 U 78 U 79 U 

0.25 U 0.25 U 0.25 U 0.26 U 
0.25 U 0.26 U 0.25 U 0.25 U 
0.25 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.25 U' 0.26 U 
0.26 U 0.25 U 0.26 U 0.25 U 
0.25 U 0.26 U 0.26 U 0.26 U 

• 

039B32 039B33 038B34 039B35 039B38 
0399320002 0398330002 0399340002 0398350002 0399380002 
0398320002 0398330002 0398340002 0398350002 0399350002 

NORMAL NORMAL NORMAL NORMAL NORMAL 

I 
0-2 0-1.1 0-2 0-2 0-2 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - -
V V V V V 

GRAB aRAB GRAB GRAB aRAB 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 76 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77'U 
80 U 74 U 78 U 80 U 77U 
1.5 U 1.4 U 1.3 UJ 1.5 U 1.5 U 
1.5 U 1.4 U 1.3 UJ 1.6 U 1.6 U 
80 74 U 76 U 80 U 77U 
SOU 74 U 76 U 80 U 77U 
80 U 74 U 76 W 80 U 77W 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
1.6 U 1.4 U 1.3 W 1.6 U 1.5 U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 

80 UR 74 UR 76 UR 80 UR 77 UR 
80 W 74 W 78 U 80 U 77U 
80 UJ 74 UJ 76 U· 80 U 77U 
80 UJ 74 W 76 U 80 UJ 77U 
SOU 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 76 U . 80 U 77U 
80 U 74 U 76 U 80 U 77U 
80 U 74 U 76 U 80 U 77U 
80 U 74 U 76 U 80 U 77U 
80 U 74 U 78 U 80 U 77 UJ 
1.5 U 1.4 U 1.3 UJ 1.5 U 1.5 U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 76 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 78 U 80 U 77U 
80 U 74 U 76 U 80 U 77U 
1.5 U 1.4 U 1.3 W 1.6 U 1.6U 
80 U 74 U 78 W 80 U 77U 
80 U 74 U 78 U 80 U 77U 
1.6 U 1.4 U 1.3 UJ 1.6 U 1.6 U 
SOU 74 U 8 U 80 U 77U 
SOU 74 U 78 U 80 U 77U 

0.25 U 0.25 U 0.26 U 0.26 U 0.25 U 
0.26 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 0.25 U 0.26 U 
0.26 U 0.25 U 0.26 U 0.25 U 0.25 U 
0.26 U 0.25 U 0.26 U 0.25 U 0.25 U 
0.26 U 0.25 U 0.26 U 0.26 U 0.25 U 

• 



• 
LOCATION 03SB25 03SB26 03SB27 
N9AMPLE 03S5250002 03SS280002 03S5270002 
9AMPLE 0399250002 039S280002 03SS270002 
SAC ODE NORMAL NORMAL NORMAL 
DEPTH RANGE 0-2 0-2 0-2 
CC_TYPE NM NM .NM 
STATUS 'NORMAL NORMAL NORMAL 
SAMPLE DATE - - - . . -
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
2·NITROTOLUENE 0.25 U 0.26 U 0.25 U 
3·NITROTOLUENE 0.25 U 0.25 U 0.25 U 
4·AMIN0-26·DINITROTOLUENE 0.25 U 1 0.25 U 
4·NITROTOLUENE 0.25 U 0.26 U 0.25 U 
HMX 0.25 U 58 0.25 U 
NITROBENZENE 0.25 U 0.25 U 0.25 U 
NITROCELLULOSE 570 U 60 UJ 650 UJ 
NITROGLYCERIN 2.5 U 2.5 U 2.6 U 
PETN 1.5 U 1.6 U 1.8U 
RDX 0.25 U 4.3 0.26 U 
TETRYL 0.25 0.25 U 0.25 U 
Pesticides/PCB'. JUGlKG) 
44'·DDD 
44'·DDE 
44··DDT 
ALDRIN 
ALPHA·BHC 
ALPHA·CHLORDANE 
AROCLOR·l016 
AROCLOR·1221 
AROCLOR·1232 
AROCLOR·1242 
AROCLOR·1248 
AROCLOR'1264 
AROCLOR·1260 
BETA·BHC 
DELTA·BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE -
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA·BHC LINDANE 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
Herbicides {UGlKG 
246·T 
246-TP SILVEX 
24·D 
DINOSEB 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Inorganic. MQlKG 
ALUMINUM 6570 J _l 7060 J l 14900 J 

IANTIMONY l_jl~4!1 U_~----.1.8 J ___ ~_I.1 U 

• 
TABLE E-1 

SUMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
SWMU 3 - OLD JEEP TRAlLJLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAGE 17 OF 24 

039B28 03SB29 03SB30 03SB31 
0355280002 03S9290002 03SS300002 035S310002 
03SS280002 03SS290002 03SS300002 03SS31 000.2 

NORMAL NORMAL NORMAL ORIG 
0-2 0-1.1 0-1.65 0-2 
NM NM NM 'NM 

NORMAL NORMAL NORMAL NORMAL 
- . . - - - - -
Y Y Y Y 

GRAB GRAB GRAB GRAB 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.26 U 0.25 U 
0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.25 U 0.26 U 
0.25 U 0.25 U 0.25 U 0.26 U 
0.25 U 0.26 U 0.26 U 0.26 U 
880 W 800 U 680 U 690 U 
2.5 U 2.6 U 2.6 U 2.5 U 
1.8 U 1.8 U 1.6 U 1.6 U 

0.26 U 0.26 U 0.26 U 0.25 U 
0.25 U 0.26 U 0.25 U 0.26 U 

2 U 2 U 2 U 
2 U 2 U 2 U 

2 UJ 2 UJ 2W 
1.1 U 1.1 U 1.1 J,I_ 
1.1 U l.lU 1.1 U 
1.1 U 1.1 U 1.1 U 
20 U ·20 U 20 U 
41 U 40 U 40 U' 
20 U 20 U 20 U 
20 U 20 U 20 U 
20 U 20 U 20 U 
20 U 20 U 20 U 
20 U 20 U 20 U 
1.1 U 1.1 U 1.1 U 
l.lU l.lU 1.1 U 
2 U 2 U 2 U 

1.1 U 1.1 U 1.1 U 
2 U 2 U 2 U 
2 U 2 U 2 U 
2 UJ 2 UJ 2W 
2 U 2 U 2 UJ 
2 U 2 U 2 U 

1.1 U l.lU l.lU 
1.1 U 1.1 U 1.1 
1.1 U 1.1 U 1.1 U 
1.1 U 1.1 U 1.1 U· 
11 U 11 U 11 U 

110 U 110 U 110 U 

1.7 U 1.6 U 1.7 U 
1.7 U 1.8 U 1.7 U 
7.6 J 8.7 1.7 U 

11 8 R' 1.7U 
8 U 7.8' U 7.9 U 

0.41 U 1.1 R 0.4 U 

10000 J 8300 J 5060 J 8380 J 
0.89 U 0.49 J 0.84 J 0.36 U 

• 
03SB32 03SB33 03SB34 039B35 03SB38 

035S320002 03S9330002 03SS340002 03SS350002 03SS380002 
03SS320002 03S5330002 O3SS340002 03SS350002 039S380002 

NORMAL NORMAL NORMAL NORMAL NORMAL 
0-2 0-1.1 0-2 0-2 0-2 
NM NM NM NM NM 

NORMAL NORMAL NORMAL· NORMAL NORMAL - . - - - - - . - -
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
0.~6_U 0.28 J 0.26 U 0.26 U 0.26 U 
0.26 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.25 U 
0.26 U 0.26 U 0.26 U 0.25 U 0.25 U 
0.25 U 0.26 U 0.25 U 0.26 U 0.25 U 
0.25 U 0.26 U 0.25 U 0.26 U 0.26 U 
690 U 560 560 U 670 UJ 670 U 
2.6 U 2.6 U 2.6 U 2.5 U 2.6 U 
1.6 U 1.4 U 1.6 U 1.6 U 1.6 U 

0.25 U 0.26 U 0.26 U 0.25 U 0.26 U 
0.26 U 0.25 U 0.25 U 0.26 U 0.26 U 

2 U 1.9 U -
2 U 1.9 U 
2 U 1.9 U 
l.lU 1 U 
l.lU U ~~ ~:-!J.:e 
1.1 U 1 U - . ~. 

~: A: .. ~~;t·:~ 
20 U 19 U 
40 38 U 
20 U 19 U ., 

20 U 19 U 
20 U 19 U .. 
20 U '19 U 
20 U 19 U 
1.1 U 1 U 
1.1 U 1 U 
2 U 1.9 U 

1.1 U 1 U 
2 1.9 U 
2 U 1.9 U . 
2 U 1.9 U 
2 U 1.9 U 
2 U 1.9 U 
1.1U 1 U -
1.1 U 1 U 
1.1 U 1 U 
1.1 U 1 U 
11 U 10 U 

110 U 100 U 

.804 1.8 U 
1.7 U 1.8 U 
8.3 J 1.8 U 
2.3 R 1.8 U 
8 U 7.4 U 

4.8 R 0.38 U 

J 6970 J I 2350 J l 7130 J L 7870 J l 7800 J 
0.49 U ____ L~6 U 0.41_~~2.3J ___ L 0.32 U ___ 



LOCATION 039B25 039B25 035B27 
N9AMPLE 0399250002 0359250002 0399270002 
SAMPLE 0359250002 0399250002 0359270002 
SACODE NORMAL NORMAL NORMAL 
DEPTH RANaE 0-2 0-2 0-2 
QC_TYPE NM NM NM . 

STATU9 NORMAL NORMAL NORMAL 
9AMPLE DATE - - - - - -
VALIDATED Y Y Y 
COLLECTION METHOD aRAB aRAB aRAB 
ARSENIC 6.5 J 6.6 J 7.4 J 
BARIUM 107 J 665 J 167 J 
BERYLUUM 1 0.65 0.91 
CADMIUM 0.48 1.2 2.4 
CALCIUM 4240 J 3860 J 3050 J 
CHROMIUM 19 J 12.4 J 288 J 
COBALT 18.1 J 13.8 13.6 
COPPER 9.1 J 46.6 J 63.9 J 
IRON 26900 J 17100 J' 23800 J 
LEAD 16 J 66 J 36 J 
MAONESIUM 851 J 948 J 2620 J 
MANOANESE 1530 J 1150 J 837 J 
MERCURY 0.021 J 0.093 J 0.17 J 
NICKEL 19.2 J 13.6 J 24.1 J 
POTASSIUM 409 J 686'J 1690 J 
SELENIUM 0.37 J 0.33 0.42 
SILVER 0.5 J 0.05 U 0.12 U 
SODIUM 126 J 49 U 73 U 
THALUUM 0.11 0.11 0.21 
TIN 0.32 U 1.7 U 2.3 U 
VANADIUM 22.2 J 16 2P.l 
ZINC 36.7 J 191 J 146 J 
Miscellaneous Parameler. MGlKO 
NITRATE MOIKO 20 3.8 2.9 
NITRITE MOIKO 11 UJ 24 W 2.7 W 
NITRITEINITRATE MOIKO 20 J 3.6 J 2.9 J 
PERCHLORATE 23 U 20 U 20 U 
Miscellaneous Parameter. lo/~ 

IPERCENT MOISTURE L_ 12.7 20.9 26.6 

e 

TABLE E-l 

9UMMARY OF ANALYTIC RE9ULT91N 9URFACE 90lL 
9WMU 3 - OLD JEEP TRAllJUTTLE 8ULPHUR CREEK 

N9WCCRANE. 

035B28 
0399280002 
0355280002 

NORMAL 
0-2 
NM 

NORMAL 

-'-
Y 

aRAB 
7.3 J 
313 J 
0.76 
0.82 

1750 J 
62.4 J 

13.7 
41.7 J 

28400 J 
22.6 J 
1330 J 
1470 J 
0.26 J 
21.6 J 
906 J 

0.3 
0.07 U 
69.7 U 

0.17 
0.96 U 

24.4 
739'J 

3.2 
14 UJ 
3.2 J 
20 U 

23.7 

CRANE, INDIANA 
PAaE 18 OF 24 

035B29 039B30 
0399290002 0399300002 
0395290002 0399300002 

NORMAL NORMAL 
0-1.1 0-1.65 

NM NM 
NORMAL NORMAL 

- - - -
Y Y 

aRAB aRAB 
7.4 J 6 J 
114 J 105 J 

1 1.1 
1.2 0.46 

16700 'J 28100 J 
18:4 J 22 J 
17.3 J 17.1 J 
10 J 9.3 J 

27600 J 34300 J 
26.8 J 20.9 J 
1790 J 2880 J 
1170J 1210 J 

0.04 0.03 
23.2 J 19.4 J 
469 J 414 J 
0.42 0.26 

0.04 U 0.08 U 
23.7 U 21 U 

0.11 0.11 
0.66 U 0.46 U 

23 . 24.2 
65.7 J 48.9 J 

2.4 1.7 
2.3 W 2.3 W 

2.4 1.7 
24 W 23W .. 

16.7 12 

e 

039B31 
0399310002 
0399310002 

ORla 
0-2 
NM 

NORMAL 

- -
Y 

aRAB 
6.6 J 

66.2 J 
0.62 

0.31 U 
22600 J 
21.2 J 
12.9 J 
8.2 J 

22800 J 
20.8 J 
2260 J 
863 J 

0.2 
9 J 

437 J 
0.16 U 
0.4 

40.7 U 
0.12 

0.61 U 
24 

27.1 J 

1.3 
2.3 W 

1.3 
23 W' 
... 

12 

039832 039B33 039B34 039B35 039B35 
0398320002 0399330002 0399340002 0398350002 0398350002 
0399320002 0399330002 039S34OO02 03993S0002 0399380002 

NORMAL NORMAL NORMAL NORMAL NORMAL 
0-2 0-1.1 0-2 0-2 0-2 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - -
Y Y Y Y Y 

aRAB aRAB aRAB aRAB aRAB 
6.6 J 28.4 J 6.6 J 6.3 J 5.1 
60 J 81.3 J 103 J 178 J 77 J 
0.67 0.2 U 1.2 1 0.45 
0.4 0.56 0.5 1.2 0.36 

3640 J 244000 J 14400 J 2620 J 18900 J 
16.3 J 11.9 J 22.8 J 33.6 J 13.2 J 
12 J 3 J 19.9 J 16.4 14 J 
7.9 J 6.7 J 10.2 J 39.8 J 8 J 

21100 J 16300 J 61600 J 39600 J 20800 J 
14.4 J 9.2 J 19.6 J 80.3 J 12.8 J 
827 J 16000 J 868 J. 789 J 2680 J 
1020 J 321 J 1490 J 1290 J 917 J 

0.02 0.02 U 0.023 J 0.12 J 0.027 J 
12.6 J 14.4 J 27.3 J 22J 10 J 
411 J 396 J 602 J 636 J 626 J 
0.29 0.16 U 0.22 J 0.23 0.23 

0.6 U 0.04 U 0.04 0.6 U 0.04 U 
61.6 U 176 U 146 J 26.7 U 183 U 

0.1 0.06 0.1 0.19 0.1 
0.6 U .0.4 U 0.32 U 1.2 U 0.32 U 
I .8 10.8 21.8 J 28.9 14.3 J 

29.6 J 46.2 J 49 J 120 J 30.2 J 

1.8 13 1.2 4.8 2.4 
2.2 W 2.2 W II UJ 12 UJ II UR 

1.8 13 1.2 J 4.8 J 2.4 J 
24 W 21 W 22W 24 UJ 23W 

16.8 8.9 10.7 16.8 13.3 ___ 

e; 



• 
LOCATION 035B37 035B38 
N5AMPLE- 0355370002 0355380002 
SAMPLE 035S370002 039S380002 
SACODE ORIG NORMAL 
DEPTH RANGE 0-2 0-2 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE - - - -
VAUDATED Y Y-
COLLECTION METHOD GRAB GRAB 
Dioxins NQ/KG 
1 2 3 4 6 7 B 9-OCDD 
1 2 3 4 6 7 8 9-OCDF . 
1 2 3 4 6 7 8-HPCDD 
1 2 3 4 8 7 8-HPCDF _ 
I 2 3 4 7 8 9-HPCDF 
I 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 
I 237 8·PECDD 
I 237 8-PECDF 
2 3 4 8 7 8-HXCDF 
2347 8-PECDF 
2378-TCDD 
2378-TCDF 
TEQBIRD 
TEQFISH 
TEQHUMAN 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTALPECDD 
TOTAL PECDF 
TOTAL TCDD 
TOTAL TCDF 
Volall1a Organics JUClJKG 
1 1 12-TETRACHLOROETHANE 
1 1 HRICHLOROETHANE 
1 12 2-TETRACHLOROETHANE 
1 1 2-TRICHLOROETHANE 
1 I-DICHLOROETHANE 
1 1-DICHLOROETHENE 
I 23-TRICHLOROPROPANE 
12-DIBROM().3-CHLOROPROPANE 
I 2-DIBROMOETHANE 
1 2-DICHLOROETHANE 
12-DICHLOROPROPANE 
14-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 

035B39 
0355390002 
03SS390002 

NORMAL 
0-2 
NM 

NORMAL 

- -
Y 

GRAB 

.-

• TABLEE-l 

5UMMARY OF ANALYTIC RE5ULT5 IN SURFACE SOIL 
SWMU 3 - OLD JEEP TRAlIJLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAGE 18 OF 24 

035B40 035B41 035842 035843 
0355400002 0355410002 035942.0002 0399430002 
03SS400002 03SS41 0002 03SS420002 03SS430002 

NORMAL NORMAL NORMAL ORIG 
0-2 0-2 0-2 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
Y Y Y Y 

GRAB GRAB GRAB GRAB 

--

035844 035B45 035B48 
0399440002 0358450002 0388480002 
03SS440002 03SS450002 039S48OO02 

NORMAL NORMAL NORMAL 
0.-2 0-2 0-2 , 
NM NM NM 

NORMAL NORMAL NORMAL 

- - - - - -
Y Y. Y 

GRAB GRAB GRAB 

2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
120 U 
2.1 U 
5 J 

2.1 U 
4 J 

49 BU 
48 U 

2.1 UR 
2.1 UR 

• 
035B47 035BU 

0399470002 0356480002 
03SS470002 03SS480002 

NORMAL NORMAL 
0-2 0-2 
NM NM 

NORMAL NORMAL 

- - - -
Y Y 

GRAB GRAB 

3440 J 
2.1 UJ 

2B.9 
2.1 J 
0.2 U 
0.68 J 

0.74 BU 
0.78 U 
0.37 J 
I.e J 
0.1 U 
0.4 J 
0.37 J 
0.43 J 
0.39 J 

.0.24 J 
0.78 J 

2.5 
1.7 
1.9 

68.3 
3.1 U 
10.4 U 

3.2 
3.4 U 
3.9 U 
0.84 U 
4.2 U 

11 U 0.94 U 
11 U 0.94 U 
11 U 0.94 UJ 
11 U 0.94 UJ 
11 U 0.94 UJ 
11 U 0.94 UJ 
11 U 0.94 U 
11 U 0.84 U 
11 U 0.94 U 
11 U 0.94 U 
11 U 0.94 UJ 
90 U 90 U 
11 U 0.94 UJ 
11 U 0.94 U 
11 U 0.94 UJ 
11 U 0.94 U 

220 BU 0.94 U 
36 U 36.6 U 

11 UR 0.94 UR 
11 UR 0.94 UR 

.• :c? 
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LOCATION 035B37 035B38 
N5AMPLE 0355370002 0355380002 
5AMPLE 0355370002 0355380002 
5ACODE ORIO NORMAL 
DEPTHRANOE 0-2 0-2 
QC_TYPE NM NM 
5TATUS NORMAL NORMAL 
SAMPLE DATE - - - -
YALIDATED Y Y 
COLLECTION METHOD aRAB aRAB 
BENZENE 
BROMOOICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROME HANE 
CHLOAOPAENE 
CIS-I 2-DICHLOAOETHENE 
CIS-13-DICHLOROPAOPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-I 2-DICHLOROETHENE 
TRANS-I 3·DICHLOAOPROPENE 
TRANS-I 4·DICHLORQ-2·BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 

. 5emlvoletlle Oraenlcs UOIKG 
1 24 6-TETRACHLOROBENZENE 79 U 62 U 
1 24·TRICHLOROBENZENE 79 UJ 82 U 
1 2-DICHLOROBENZENE 79 U 82 U 
1 3·DICHLOROBENZENE 79 U 82 U 
, 4·DICHLOROBENZENE 79 U 82 U 
1 4·NAPHTHOOUINONE 79 U 82 U 
, 4·PHENYLENEDIAMINE 79 UJ 82 UJ 
I·NAPHTHYLAMINE 79 U 82 U 
2 2'-OXYBIS I·CHLOROPROPANE 79 UJ 82 UJ 
2346-TETRACHLOROPHENOL 79 U 82 U 
2 4 6·TRICHLOROPHENOL 79 U 82 U 
248-TAICHLOROPHENOL 79 U 82 U 
24·DICHLOROPHENOL 79 U 82 U 
24·DIMETHYLPHENOL 79 UJ 82 U , 

•• 

035B39 
0355390002 
0355390002 

NORMAL 
0-2 
NM 

NORMAL 

- -
Y 

aRAB 

76 U 
76 U 
76 U 
76 U 
76 U 
76 U 

76 UR 
76 U 
76 U 
76 U 
76 U 
76 U 
78 U 
78 U 

TABLE E-l 

SUMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
9WMU 3 - OLD JEEP TRAllJUTTLE SULPHUR CREEK 

N5WCCRANE 
CRANE, INDIANA -
PAOE20 OF24 

035B40 035B41 035B42 035B43 
0355400002 0355410002 0355420002 0395430002 
0355400002 0359410002 0355420002 0359430002 

NORMAL NORMAL NORMAL ORIO 
0-2 0-2 0-2 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
Y Y Y Y 

aRAB aRAB aRAB aRAB 

77U 86 U 78 U 98l 
77U 86 U 78 U 98 U 
77U 86 U 76 U 96 U 
77U 66 U 76 U 98 U 
77U 88 U 78 U 98 U 
nu 88 U 76 U 98 U 

77 UR 86 U 76 UR 98 U 
77U 66 U 76 U 96 U 
77U 66 U 78 U 98 U 
77 U' 86 U 76 U 98.U 
77U 86 U 76 U 98 U 
77U 66 U 76 U 98 U 
77U 86 U 78 U 98 U 
77U 88 U 78 U 98 U 

• 

035B44 035B45 035B48 035B47 035B48 ! 

0355440002 0355450002 0355480002 0359470002 0359480002 ' 
0355440002 0355450002 0355480002 0395470002 0359480002 I 

NORMAL NORMAL NORMAL NORMAL NORMAL 
0-2 0-2 0-2 0-2 0-2 I 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - -
Y Y Y Y Y 

aRAB aRAB aRAB aRAB aRAB 
2.1 U 11 U 0.94 UJ 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 UJ 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 UJ 
2.1 U 11 U 0.94 UJ 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 UJ 
2.1 U 11 U 0.94 UJ 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 U 
2.1 U 11 U 0.94 UJ 
48 U 36 U 36.6 U 
2.1 U 11 U 0.94 U 
2.1 UJ 11 UJ 0.94 UJ 
2.1 U 11 U 0.94 U 
11 BU 69 BU 6 BU 
48 U 38 U 36.6 U 
2.1 U 11 U 0.94 UJ 
2.1 U' 11 U 0.94 UJ 
2.1 U 11 U 0.94 UJ 

- 2.1 U 82 0.94 UJ 
2.1 U 11 U 0.94 UJ 
2.1 U 11 U 0.94 UJ 
2.1 U 11 U 0.94 U 
2.1 U 11 U 3 J 
2.1 U 11 U 0.94 U 
2.1 UJ 11 UJ 0.94 U 
2.1 U 11 U 0.94 U 

76 U 94 U 74 U 76 U 78 U 
78 U 94 U 74 U 78 U 78 U 
76 U 94 U 74 U 78 U 78 U 
76 U 94 U 74 U 76 U 76 U 
76 U 94 U 74 U 78 U 78 U 
78 U 94 U . 74 U 78 U 78 U 
76 UJ 94 74 UJ 76 UJ 78 UJ 
78 U 94 74 U 78 U 76 U 
78 U 94 U 74 U 76 U 78 U 

. 78 U'" 94 U 74 UJ 76 UJ 76 U 
76 U 94 U 74 UJ 76 UJ 78 U 
76 U 94 U 74 UJ 76 UJ 78 U 
78 94 U 74 UJ 76 UJ 76 U 
76 U 94 U 74 UJ 76 UJ 78 U 

• 



•• 
LOCATION 039B37 039B38 
NSAMPLE 03S9370002 03SS380002 
SAMPLE 03SS370002 '03SS380002 
SACODE ORIO NORMAL 
DEPTH RANGE 0·2 0·2 
aC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . . .. 
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB. 
24·0INITROPHENOL 79 UJ 82 UJ 
26·0ICHLOROPHENOL 79 U 82 U 
2·ACETYLAMINOFLUORENE 79 UJ 82 UJ 
2·CHLORONAPHTHALENE 79 UJ 82 U 
2·CHLOROPHENOL . 79 U 82 U 
2·METHYLNAPHTHALENE 1.5 U 1.6 U 
2·METHYLPHENOL 79 U 82 U 
2·NAPHTHYLAMINE 79 U 82 U 
2·NITROANIUNE 79 UJ 82 UJ 
2·NITROPHENOL 79 U 82 U 
2·PICOLINE 79 UJ 82 UJ 
3&4·METHYLPHENOL 79 U 82 U 
33'·DICHLOR08ENZIDINE 79 UR 62 U 
33'·DIMETHYL8ENZIDINE 79 U 82 U 
3·METHYLCHOLANTHRENE 79 U 82 U 
3·NITROANILINE 79 UJ 82 U 
46·DINITR0-2·METHYLPHENOL 79 UJ 82 UJ 
4·AMINOBIPHENYL 79 U 62 U 
4·BROMOPHENYL PHENYL ETHER 79 U 82 U 
4·CHLOR0-3·METHYLPHENOL 79 UJ 82 U 
4·CHLOROANILINE 79 UJ 82 U 
4·CHLOROPHENYL PHENYL ETHER 79 U 82 U 
4·NITROANIUNE 79 U 82 U 
4·NITROPHENOL 79 UJ 82 UJ 
4·NITROQUINOLINE·I·0XIDE 79 UR 77 UR 
6·NITRO-O-TOLUIDINE' 79 U 82 U 
7 12·0IMETHYLBENZ{A1ANTHRACENE 79 U 82 U 
A A·DIMETHYLPHENETHYLAMINE 79 UJ 82 U 
ACENAPHTHENE 1.5 U 1.8 U 
ACENAPHTHYLENE 1.5 U 1.6 U 
ACETOPHENONE 79 U 82 U 
ANILINE 79 U 82 U 
ANTHRACENE 1.5 U 1.8 U 
ARAMITE 79 UJ 82 U 
BENZO(A)ANTHRACENE 1.5 U 1.8 U 
BENZO(AlPYRENE 1.5 U 1.8 U 
BENZO 8 FLUORANTHENE 1.5 U 1.6 U 
BENZO G H I PERYLENE 1.5 U 1.8 U 
BENZO K FLUORANTHENE 1.5 U 1.8 U 
BENZYL ALCOHOL 79 U 82 U 
BIS 2-CHLOROETHOXY METHANE 79 U 82 U 
81S 2·CHLOROETHYL)ETHER 79 U 82 U 
BIS 2·ETHYLHEXYL PHTHALATE 79 U 82 U 
8UTYL 8ENZVL PHTHALATE 79 U 82 U 
CHLOR08ENZlLA TE 79 UJ 82 UJ 
CHRYSENE 1.6 U 1.6 U 
DI·N·8UTYL PHTHALATE 19 U 82 U 
DI·N·OCTYL PHTHALATE 79 U 82 U 
DIALLATE - 79 UJ 82 UJ 
DI8ENZO A H ANTHRACENE 1.5 U 1.8 U 

03SB39 
03SS390002 
03SS390002 

NORMAL 
0·2 
NM 

NORMAL 
. . 
Y 

GRAB 
18 UJ 
76 U 
76 U 
76 U 
76 U . 
1.6 U 
76 U 
76 U 
76 U 
76 U 
76 U 
76 U 
76 U 
76 U 
76 U 
76 U 

76 UJ 
76 U 
76 U 
76 U 
76 U 
76 U 
76 U 
76 UJ 
76 UR 
76 U 
76 U 
76 U 
1.6 U 
1.5 U 
76 U 
76 U 
1.6 U 
76 U 
1.5 U 
1.6 U 
1.5 U 
1.5 U 
1.6 U 
76.U 
76 U 
18 U 
88 J 
76 U 
16 U 
1.6 U 
78 U 
76 U 
76 U 
1.5 U 

• TABLE E·l 

9UMMARY OF ANALYTIC RE9ULT91N SURFACE SOIL 
SWMU 3· OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAOE210F24 

039B40 039B41 039B42 039B43 
03SS400002 03SS410002 03S9420002 03SS430002 
03SS400002 03SS41 0002 03SS420002 03SS430002 

NORMAL NORMAL NORMAL ORIO 
0·2 0·2 0·2 0·2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y Y 

GRAB GRAB GRAB aRAB 
77 UJ 86 UJ 76 UJ 98 UJ 
77U 86 U 76 U 98 U 
77U 86 U 76 U 98 U 
77U 86 U 78 U 98 U 
77U 86 U 78 U 98 U 
1.5 U 1.7U 1.5 U 1.9 U 
77U 86 U 76 U 98 U 
77U 86 U 76 U 98 U 
77U 86 U 76 U 98 U 
77U 86 U 76 U 98 U 
77U 86 U 76 U 98 U 
77U 86 U 76 U 98 U 
77U 88 U 78 U 98 U 
77U 86 U 78 U 98 U 
77U 86 U. 76 U 98 U 
77U 86 U 76 U 98 U 

77 UJ 86 U 76 UJ 98 U 
77U 66 U 76 U 98 U 
77U 88 U 76,U 98.U 
77U 86 U 76 U 98 U 
77U 86 U 76 U 98 U 
77U 86 U 76 U 98 U 
77U 86 U 76 U 98 U 
77 UJ 86 U 76 W 96 U 
77 UR 66 U 78 UR 98 U 
77U 86 U 76 U 98 U 
77U 88 U 76 U 98 U 
77U 88UJ. 76 U 98 W 
1.6 U 1.7U 1.5 U 1.9 U 
1.5 U 1.7 U ' 1.6 U 1.9 U 
77U 88 U 76 U 98 U 
77 U 88 U '78 U 98 U 
1.5 U 1.7 U 1.5 U 1.9 U 
77 U 86 U 76 U 98 U 
1.5 U 1.7 U 1.6 U 1.9 U 
1.5 U 1.7 U 1.6 U 1.9 U 
1.6 U 1.7 U 1.6 U 1.9 U 
1.6 U 1.7 U 1.6 U 1.9 U 
1.6 U 1.7 U 1.5 U 1.9 U 
77U 88 U 76 U' 98 U 
11 U 86 U 76 U 98 U 
77U 88 U 76 U 98 U 
71U 390' J 16 U 98 U 
77U 88 U 76 U 98 U 
71U 88 U 16 U 98 U 
1.6 U 1.7 U 1.6 U 1.9 U 
77U 86 U 78 U 98 U 
77U 86 U 76 U 98 U 
77U 88 U 78 U 98 U 
1.6 U 1.1 U 1.5 U 1.9 U 

03SB44 03SB45 03SB46 
03S9440002 03SS450002 03SS480002 
03SS440002 03SS450002 03SS460002 

NORMAL NORMAL NORMAL 
0·2 0·2 0·2 
NM NM NM 

NORMAL NORMAL NORMAL . . . . . . 
Y Y Y 

GRAB GRAB GRAB 
78 UJ 94 UJ 74 UJ 
76 U 94 U 74 UJ 
76 U 94 U 74 U 
78 U 94 U 74 U 
76 U 94 U 74 W 
1.6 U 1.8 U 1.4 U 
76 U 94 U 74 UJ 
76 U 94 U 74 U 
78 U 94 U 74 U 
76 U 94 U 74 UJ 
76 U 94 U 74 U 
76 U 94 U 74 UJ 
78 U 94 U .74 U 
78 U 94 U 74 U 
76 U 94 U 74 U 
76 U 94 U 74 U 
76 U 94 U 74 UJ 
78 U 94 U 74 U 
78 U 94 U 74 U 
76 U 94 U 74 UJ 
76 U 94 U 74 U 
78 U 94 U 74 U 
76 U 94 U 74 U 
78 U 94 U 74 W 

78 W 94 U 74 UJ 
76 U 94 U 74 U 
78 U 94 U 74 U 
78 U 94 W 74 U 
1.6 U 1.8 U 1.4 U 
1.6 U 1.8 U 1.4 U 
78 U 94 U 74 U 
76 U 94 U 74 U 
1.6 U 1.8U 1.4 U 
76 U 94 U 74 U 

8 1.8 U 1.4 U 
1.6 U 1.8 U 1.4 U 

30 1.8 U 1.4 U 
1.6 U 1.8 U 1.4 U 
1.5 U 1.8 U 1.4 U 
78 U 94 U 74 U 
16 U 94 U 14 U 
18 U 94 U 14 U 
18 U 94 U 74 U 
76 U 94 U 74 U 
16 U 94 U 14 U 

12 1.8 U 1.4 U 
78 U 610 14 U 

78 UR 94 U 74 UR 
78 U 94 U 74 U 
1.5 U 1.8 U 1.4 U 

• 
03SB47 03SB48 

03SS470002 03SS480002 
03SS470002 039S480002 

NORMAL NORMAL 
0·2 0·2 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

GRAB aRAB 
76 W 78 UJ 
76 W 78 U 
76 U 78 U 
78 U 78 U 

76 W 78 U 
1.6 U 1.6 U 
76 UJ 78 U 
78 U 78 U 
76 U 78 U 

76 UJ 78 U 
76 U 78 U 

76 UJ 78 U 
76 U 78 U 
76 U 78 U 
76 U 78 U 
76 U 78 U 

76 UJ 78 U 
78 U 78 U . 
78 U 78 U 

78 UJ 78 U 
78 U 78 U 
76 U 78 U 
76 U 78 U 

76 UJ 78 U 
76 UJ 78 UJ 
78 U 78 U 
78 U 78 U 
78 U 78 U 
1.6 U 1.6 U 
1.6U 1.6 U 
76 U 78 U 
76 U 78 U 
1.6 U 1.6U 
78 U 78 U 
1.6 U 1.5 U 
1.5 U 1.5 U 
1.6 U 1.6 U 
1.6 U 1.6 U 
1.6 U 1.5 U 
78 U 78 U 
16 U 18 U 
18 U 78 U 
76 U 18 U 
78 U 78 U 
18 U 78 U 
1.6 U 1.6 U 
18 U 78 U 

78 UR 78 UR 
78 U 78 U 
1.6 U 1.5 U 
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LOCATION 039B37 03SB38 03SB39 
N9AMPLE 0399370002 039S380002 039S390002 
SAMPLE 03S9370002 03SS380002 03S9390002 
SACODE ORIQ NORMAL NORMAL 
DEPTHRANQE 0-2 0-2 0-2 
DC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE - - - - - -
VALIDATED Y Y Y 
COLLECTION METHOD QRAB QRAB GRAB 
DIBENZOFURAN 79 U 82 U 76 U 
DIETHYL PHTHALATE 79 U 82 U '76 U 
DIMETHYL PHTHALATE 79 U 62 U 76 U 
DIPHENYLAMINE 79 U 62 U 76 U 
ETHYL METHANE SULFONATE 79-U 62 U 76 U 
ETHYL PARATHION 79 UJ 82 W 76 U 
FLUORANTHENE 1.5 U 1.8 U 1.5 U 
FLUORENE 1.5 U 1.8 U 1.5 U 
HEXACHLOROBENZENE 79 U 82 U 78 U 
HEXACHLOROBUTADIENE 79 U 82 U 78 U 
HEXACHLOROCYCLOPENTADIENE 79 UJ 82 UJ . 78 W 
HEXACHLOROETHANE 79 UJ 82 U 76 U 
HEXACHLOROPROPENE 79 U 82 U 76 U 
INDENO(l 2 30CD PYRENE 1.5 U 1.8 U 1.5 U 
ISODRIN 79 U 62 U 76 U 
ISOPHORONE 79 U 82 U 76 U 
ISOSAFROLE 79 U 82 U 76 U 
KEPONE 79 UR 82 UR 76 UR 
METHAPYRILENE 79 UJ 82 UJ 76 
METHYL METHANE SULFONATE 79 U 82 U 76 U 
METHYL PARATHION 79 UJ 62 UJ 76 U 
N·NITROSODI·N·BUTYLAMINE 79 UJ 82 UJ 76 U 
N·NITROSODI·N·PROPYLAMINE 79 UJ 82 UJ 76 U 
N·NITROSODIETHYLAMINE 79 UJ 82 UJ 78 U 
N·NITROSODIMETHYLAMINE 79 U 82 U 76 U 
N·NITROSOMETHYLETHYLAMINE 79 UJ 82 UJ 76 U 
N·NITROSOMORPHOLINE 79 UJ 82 UJ' 76 U 
N·NITROSOPIPERIDINE 79 UJ 82 UJ 76 U 
N·NITROSOPYRROLIDINE 79 UJ 82 UJ 76 UJ 
NAPHTHALENE 1.5 U 1.8 U 1.6 U 
000 TRIETHYL PHOSPHOROTHIOATE 79 U 82 U 76 U 
O·TOLUIDINE 79 U 82 U 76 U 
P·(DIMETHYLAMINO AZOBENZENE 79 UJ 82 UJ 76 U 
PENTACHLOROBENZENE 79 U 82 U 76 U 
PENTACHLOROETHANE 79 U 62 U 76 U 
PENTACHLORONITROBENZENE 79 U 82 U 76 U 
PHENACETIN 79 U 82 U 76 U 
PHENANTHRENE 1.5 U 1.8 U 1.5 U 
PHENOL 79 U 82 U 76 U 
PRONAMIDE 79 U 82 U 76 U 
PYRENE 1,5 U 1.8 U 1,6 U 
PYRIDINE 79 U 82 U 76 U 
SAFROLE 79 U 82 U 76 U 
Energetics MGlKG 
1 36-TRINITROBENZENE 0.25 U 0.25 U 0.25 U 
1 3-DINITROBENZENE 0.25 U 0.25 U 0.25 U 
248·TRINITROTOLUENE 0.25 U 0.25 U 0.25 U 
24-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
26-DINITROTOLUENE 0.25 U 0.25 U 0.26 U 
2·AMINQ!c~QlNITROIOLUENE ___ 0.25 U 0.25 U 0.25 U 

• 

TABLEE-l 

6UMMARY OF ANALYTIC RESULTS IN SURFACE SOIL. 
SWMU 3 - OLD JEEP TRAlUUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAQE 22 OF24 

039B40 039B41 03SB42 03SB43 
03S9400002 0369410002 039S420002 0399430002 
0399400002 039S41 0002 03S8420002 0388430002 

NORMAL NORMAl. . NORMAl. .ORIQ 
0-2 0'-2 0-2 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
Y Y Y y-

QRAB QRAB QRAB QRAB 
77U 86 U 76 U 98 U 
77U 66 U 78 U 98 U 
77 U 86 U 76 U 96 U 
77U 88 U 76·U 98 U 
77U 88 76 U 98 U 
77U 88 U 78 U 98 U 
1.5 U 1.7 U 1.6 U 1.9 U 
1.6 U 1.7 U 1.6 U 1.9 U 
77U 88 U 78 U 98 
77U 88 U 78 U 98 U 
77 UJ 86 U 78 W 98 U 
77U 88 U 78 U 98 U 
77U 66 U 78 U 96 U 
1.6 U 1.7 U 1.6 U 1.9 U 
77U 88 U 78 96 U 
77U 88 U 78 U- 98 U 
77U 88 U 78 U 98 

77 UR 88 R 78 UR 98 UR 
77U 86 U 78 U 98 U 
77U 88 U 76 U 96 U 
77U 86 UJ 78 U 98 UJ 
77U 88 U 78 U 98 U 
77U 86 U 78 U 98 U 
77U 88 U 76 U 98 U 
77U 86 U 76 U 98 U 
77U 86 U 78 U 98 U 
77U 88 U 78 U 98 U 
77U 88 U 78 U 98 U 
77 UJ 88 U 78 W 98 U 
1.5 U 1.7 U 1.5 U 1.9 U 
77 88 U 18 U 98 U 
77U 88 U 76 U 98 U 
77 U 86 U 76 U 98 U 
77U 86 U 78 U 96 U 
77U 68 U 78 U 96 U 
77 U 68 U 78 U 98 U 
77U 88 U 76 U 98 U 
1,5 U 1.7 U 1,6 U 1.9U 
77 U 88 U 78 U 98 U 
77U 88 U 78 U 98 U 
1.6 U 1.7 U 1.6 U 1.9 U 
77U 88 U 78 U 98 U 
77U 68 U 78 U 98 U 

0.25 U 0.25 U 0.26 U 0,26 U 
0.26 U 0,26 U 0.25 U 0,25 U 
0.25 U 0.25 U 0.25 U 0.26 U 
0.26 U 0.26 U 0.25 U 0.26 U 
0.25 U 0.25 0.25 U 0.26 U 
0.26 U 0.25.U 0.25 U 0.26 U 

• 

03SB44 03SB45 039B48 03SB47 039B48 
03S9440002 03SS450002 0399480002 0398470002 0399480002 
0389440002 03S9450002 0389480002 0399470002 03S8480002 I 

NORMAL NORMAL NORMAL NORMAL NORMAL 
0-2 0-2 0-2 0-2 0-2 

I 
NM NM NM NM NM 

NORMAL NORMAL NORMAl. NORMAl. NORMAL 

- - - - - - - - - -
Y Y Y Y Y ! 

GRAB QRAB QRAB QRAB GRAB 
76 U 94 U 74 U 76 U 76 U 
78 U 94 U 74 U 78 U -78 U 
78 U 94 U 74 U 78 U 78 U 
78 U 94 U 74 U 76 U 78 U 
78 U 94 U 74 78 U 78 U 
78 U 94 U 74 U 78 U 78 U 
1.6 13 1.4 U 1.6 U 1.6 U 
1.6 U 1.8 U 1.4 U 1.6 U 1.6 U 
78 U 94 U 74 U 78 U 78 U 
78 94 U 74 U 78 U 78 U 
76 W 94 U 74 W 78 W 78 W 
78 U 94 U 74 U 76 U 78 U 
76 U 94 U 74 U 76 U 78 U 
1.6 U 1.8 U 1.4 U 1.6 U 1.5 U 
78 U 94 U 74 U 78 U 78 U 
78 U 94 U 74 U 78 U 78 U 
78 U 94 U 74 U 76 U 78 U 

78 UR 94 UR 74 UR 78 UR 76 UR 
78 U 94 U 74 U 76 U 78 U 
78 U 94 U 74 U 78 U 78 U 
78 U 94 UJ 74 U 78 U 78-1J 
78 U 94 U 74 U 76 U 78 U 
78 U 94 U 74 U 78 U 76 U 
76 U 94 U 74 U 76 U 78 U 
76 94 U 74 UJ 76 UJ 78 W 
78 U 94 U 74 U 78 U 78 U 
78 U 94 U 74 U 78 U 78 U 
78 U 94 U 74 U 78 U 78 U 
78 U 94 U 74 U 78 U 78 U 
1.5 U 1.8 U 1.4 U 1.6 U 1.5 U 
76 U 94 U 74 U 78 U 78 U 
76 U 94 U 74 U 78 U 78 U 
76 U 94 U 74 U 76 U 78 U 
78 U 94 U 74 U 76 U 78 U 
76 U 94 U 74 U 76 U 78 U 
78 U 94 U 74 U 78 U 78 U 
78 U 94 U 74 U 78 U 78 U 
1.6U 1,8 U 1,4 U 1.6 U 1.6U 
78 U 94 U 74 W 78 W 78 U 
78 U 94 U • 74 U 78 U 78 U 

8 13 1.4 U 1.6 U 1.6 UJ 
78 UJ 94 U 74 UJ 78 UJ 78 UJ 
76 U 94 U 74 U 78 U 76 U 

0.26 U 0.26 U 0.26 U 0.25 U 0.25 U . 
0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.26 U 0.25 U 0.25 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.25 U 
0.25 U 0.25 U 0.26 U 0.25 U_ 0.26 lJ I 

• 



• 
LOCATION 035B37 035B38 035B39 
N5AMPLE 0355370002 03S5380002 0355390002 
5AMPLE 0355370002 0355380002 0355390002 
5ACODE ORIO NORMAL' NORMAL 
DEPTHRANaE 0-2 0-2 0-2 
QC_TVPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE - - .. - . 
VALIDATED . V V V 
COLLECTION METHOD GRAB aR'AB aRAB 
2·NITROTOLUENE 0.25 U 0.26 U 0.25 U 
3-NITROTOLUENE 0.25 U 0.25 U 0.26 U 
4-AMINQ-26-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
4-NITROTOLUENE 0.25 U 0.26 U 0.25 U 
HMX 0.25 U 2.1 R 0.25 U 
NITROBENZENE 0.25 U 0.25 U 0.25 U 
NITROCELLULOSE 650 U 600 U 660 U 
NITROaL VCERIN 2.5 U 2.5 U 2.5 U 
PETN 1.5 U 1.8 U 1.5 U 
RDX 0.25 U 0.26 U 0.25 U 
TETRYL 0.26 U 0.26 U 0.25 U 
PesllcldeslPCB'. UOIKa) 
44'·000 
44'-DDE 
44"DDT 
ALDRIN 
ALPHA·SHC 
ALPHA·CHLORDANE 
AROCLOR·l016 
AROCLOR·1221 
AROCLOR·1232 
AROCLOR·1242 
AROCLOR·1248 
AROCLOR·1254 
AROCLOR·1280 
SETA·SHC 
DELTA,SHC 
DIELDRIN 
END05ULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA·SHC UNDANE 
GAMMA·CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
Herbicides UQfKO 
245·T 
245·TP SILVEX 
24·0 
DINOSES 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
InorQanlc. MQfKO) 

·IALUMINUM 9330 J I 8160 J I 6630 J 
'IANTIMONY .1 _0.5~U 2.8 U~0.2.ILU._ 

'1 

I 

• 
TABLEE-l 

5UMMARV OF ANALYTIC.RE5ULTS IN SURFACE SOIL. 
SWMU 3 - OLD JEEP TRAlu\'ITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 
PAOE 23 OF24 

035B40 03SB41 035B42 035B43 
0355400002 0355410002 0355420002 0355430002 
0355400002 0355410002 0355420002 0355430002 

NORMAL NORMAL NORMAL OR.IO 
0-2 0-2 0-2 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
V V V V 

aRAB. aRAB GRAB GRAB 
0.25 U 0.26 U 0.26 U 0.25 U 
0.25 U 0.26 U 0.26 U 0.25 U 
0.25 U 0.25 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.26 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.26 U 0.25_lJ 
560 U 630 UJ 560 U 690 UJ 
2.5 U 2.5 U 2.6 U 2.5 U 
1.6 U 1.7 U 1.6 U 1.9 U 

0.26 U 0.26 U 0.25 U 0.25 U 
0.26 U 0.25 U 0.26 U 0.26 U 

6650 J 7270 J 6870 J 9410 J 
0.37 U 1.3 U 0.44 U 0.68 U 

035B44 035B45 03SB46 
035S440002 0355450002 0355460002 
0355440002 0355450002 0355460002 

NORMAL NORMAL NORMAL 
0-2 0-2 0-2 
NM NM NM 

NORMAL NORMAL NORMAL . . . . .. 
V V V 

aRAB aRAB GRAB 
0.25 U 0.26 U 0.26 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 0.25 U 
0.25 U 0.51 0.25 U 
0.25 U 0.25 U 0.25 U 
560 U 670 UJ 640 U 
2.5 U 2.5 U 2.5 U 
1.5 U 1.8 U 1.4 U 

0.25 U 0.26 U 0.25 U 
0.26 U 0.26 U 0.26 U 

8260 J 7940 J 1 6360 J 
0.34 U 2 J 0.46 U 

• 
035B47 03SB48 

0355470002 0355480002 
0355470002 0355480002 

NORMAL NORMAL 
0-2 0-2 
NM NM 

NORMAL NORMAL . . . . 
V V 

aRAB GRAB' 
0.26 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
530 U 560 U 
2.6 U 2.5 U 
1.5 U 1.6 U 

0.25 U 0.25 U 
0.26 U 0.26 U 

I 6700 J 6740 J 
0.63 U O.o!6.U_ 1 
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LOCATION 
NSAMPLE 
SAMPLE 
5ACODE 
OEPTH RANaE 
QC':'TYPE 
STATU5 
SAMPLE DATE 
VALIOATED 
COLLECTION METHOD 
AR5ENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 
Miscell"neous P"remelers MOIKa 
NITRATE MM<O 
NITRITE MOIKG 
NITRITEINITRATE MM<G 

i 
i 

PERCHLORATE 
Miscell"neous P"reme1ers ('Ill 
PERCENT MOISTURE 

•• 

035B37 
0355370002 
03S5370002 

ORIG 
0-2 
NM 

NORMAL 

- -
Y 

GRAB 
5.8 

95.6 J 
0.77 

0.32 U 
1280 J 
10.4 J 
15 J 

10.8 J 
18100 J 
15.5 J 
1460 J 
379 J 

0.019 J 
13.6 J 
797 J 
0.29 

0.05 U 
108 U 

0.1 
0.35 U 
14.6 J 
33.7 J 

1.7 
22 UJ 
1.7J 

24 UJ 

15.2 

035B38 03SB39 
035S380002 03S5390002 
0355380002 0355390002 

NORMAL NORMAL 
0-2 0·2 
NM NM 

NORMAL NORMAL 

- - - -
Y Y 

aRAB ORAB 
4.4 8 

177 J 132 J 
0.68 0.79 
1.8 0.37 

2230 J 10100 J 
8.8 J 11.2 J 
12.1 J 18.9 J 
54.8 J 8.1 J 

14600 J 26900 J 
85.5 J 18.3 J 
1080 J 1000 J 
1210 J 1760 J 
0.14 J 0.028 J 
13.7 J 17J 
614 J 460 J 
0.27 0.33 
0.72 0.04 U 

139 U 111 U 
0.09 0.11 
1.7 U 0.17 U 
12.7 J 16.3 J 
142 J 34.4 J 

3 1.6 
28 UJ 2.2 UR 

3 J 1.5 J 
25 UJ 22 UJ 

19.3 11 

TABLEE-l 

SUMMARY OF ANALYTIC RESULTS IN SURFACE SOIL 
SWMU 3 - OLD JEEP TRAlUUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAOE240F24 

035B40 035B41 03SB42 035B43 
03SS400002 035S410002 03SS420002 03SS430002 
0355400002 03SS410002 03SS420002 03SS430002 

NORMAL NORMAL NORMAL ORIO 
0-2 0-2 0-2 0-2 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
Y Y Y Y 

aRAB ORAB GRAB GRAB 
6.3 6.8 J 4.6 4.4 U 

113 J 429 J 118 J 76.7 J 
0.73 0.52 0.8 0.54 
0.48 1.3 0.38 0.68 

16600 J 2420 J 8790 J 7710 J 
13.8 J 10.8 J 11.8 J 12.8 J 

7.1 J 12.8 17.5 J 8.9 
9.8 J 82 J 8.9 J 13.7 J 

24200 J 16200 J 26800 J 12800 J 
15.7 J 83.6 J 14.8.J 20.8 J 
1110 J 1030 J 1240 J 1850 J 
1490 J 1160 J 1600 J 461 J 
0.028 J 0.13 J 0.028 J 0.03 J 

18 J 13.6 J 14.1 J 12.8 J 
487 J . 626 J 476 J 923 J 
0.28 0.36 0.3 0.28 

0.04 U 0.13 U 0.33 0.38 U 
237 U 46.8 U 189 U 48.9 U 
0.11 0.1 0.11 0.11 

0.22 U 8.6 U 1 U 0.6 U 
16.3 J 16 18.3 J 18.8 
42 J 230 J 38.2 J 44.8 J 

2.1 4.4 1.9 7.9 
21 UR 21 UJ 11 R 14 UJ 
2.1 J 4.4 J 1.9 J 7.9 J . 
23 W 26 UJ 23 UJ 26 UJ 

13 20.3 11.9 19.7 

• 

035B44 035B45 03SB48 035B47 03SB48 
03SS440002 03SS450002 03SS480002 03S9470002 03SS480002 
03SS440002 035S450002 03SS480002 03SS470002 03SS480002 

NORMAL NORMAL NORMAL NORMAL NORMAL 
0-2 0-2 0-2 0-2 0-2 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - -
Y Y Y Y Y 

ORAB GRAB GRAB ORAB GRAB 
4.6 J 6.7 J 8.4 J 8.4 J 4.4 J 
108 J 311 J 72.2 J 112 J 2040 J 
0.82 0.55 1.1 0.91 0.66 
0.69 1.6 0.4 0.78 0.58 

78600 J 2880 J 3870 J 1180 J 16400 J 
11.8 J 10.2 J 28.8 J 19.9 J 23J 
13.5 J 11.8 17.2 J 15.2 J 8.7 J 
12 J 64.9 J 18 J 23.6 J 14.4 J 

20200 J 14300 J 49700 J 30400 J 28800 J 
81.1 J 83.3 J 17.3 J 18 J 124 J 
4120 J 936 J 687 J 634 J 1420 J 
1270 J 1020 J 1120 J 1210 J 423 J 
0.028 J 0.18 J 0.017 J 0.022 J 0.076 J 
16.3 J 14.6 J 22.4 J 19 J 26.6 J 
840 J '871 ~ 409 'J 398 J 784 J 
0.28 J 0.34 0.17 J 0.24 J 0.17 J 
0.04 U 0.26 U 0.32 J 0.04 U 0.04 U 
197 J 61.3 U 102 J 97.1 J 108 J 
0.09 0.1 0.08 0.09 o.oe 

0.23 U 2.1 U 0.42 U 0.42 U 11 U 
14.4 J 16.4 28.6 J 22.9 J 14.4 J 
61.2 J 211 J 62.9 J 43.9 J 79.7 J 

2.7 4.4 1.6 2.8 2.7 
11 UJ 16 W 12 UJ 11 UJ 2.3 UJ 
2;7 J. 4.4 J 1.6 J 2.8 J 2.7 J 
23 UJ 26 UJ 20U 22 U 20U 

12.1 19.2 9.8 10.2 18.L 

• 



• 
LOCATION 03SB02 035802 
NSAMPLE 035B020208 035B020810 
SAMPLE 035B020208 03SB020810 
SACCDE NORMAL NORMAl. 
DEPTHRANOE 2-6 8 -10 
QC_TYPE NM NM 
STATU9 NORMAl. NORMAl. 
SAMPLE DATE .. . . 
VAl.IDATED Y Y 
COLLECTION METHOD GRAB GRAB 
Dloxlna NQ/KG)) 
, 2348789-OCoo 
'2348789-ocoF 
, 2 3 4 8 7 8-HPCoo 
, 2 3 4 8 7 8-HPCoF 
, 2 3 4 7 8 9-HPCoF 
, 2 3 4 7 8-HXCoo 
, 2 3 4 7 8-HXCoF 
1 2 3 8 7 8-HXCoo 
, 2 3 8 7 8-HXCoF 
, 2 3 7 8 9-HXCoo 
, 2 3 7 8 9-HXCoF 
, 2 3 7 8-PECoo 
, 2 3 7 e-PECoF 
2 3 4 6 7 e-HXCoF 
2347 8-PECoF 
2378-TCoo 
237 e-TCoF 
TEQBIRo· 
TEQFISH 
TEQHUMAN 
TOTAL HPCoo 
TOTAL HPCoF 
TOTAL HXCoo 
TOTAL HXCoF 
TOTAI.PECoo 
TOTAI.PECoF 
TOTAL TCoo 
TOTAL TCoF 
Volallle Ol'!lanlcs UG/KG)) 
, , , 2-TETRACHI.OROETHANE 
, , ,-TRICHI.OROETHANE 
, '2 2-TETRACHI.OROETHANE 
, '2-TRICHLOROETHANE 

. , ,-oICHI.OROETHANE 
, ,-oICHI.OROETHENE 

~ , 23-TRICHI.OROPROPANE 
i , 2-oIBROMo-3-CHLOROPROPANE 
. , 2-oIBROMOETHANE 

, 2-oICHLOROETHANE 
'2-oICHLOROPROPANE 
'4-oI0XANE 
2-BUTANONE 
2-HEXANONE 
3-CHI.OROPROPENE 
4-METHYI.-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 

03SB04 

• 
TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUB5URFACE SOIL 
SWMU 3 -01.0 JEEP TRAlIA.lnI.E SULPHUR CREEK 

N9WCCRANf! 

035B04 

CRANE, INDIANA 
PAGE 1 OF 30 

039B05 03SB05 035B08 
035 B040208 039B040810 03SB050208 035B050810 035B080208 
03SB040208 039B040810 039 B050208 03SB050810 039 B080208 

NORMAL ORIG NORMAl. NORMAL NORMAl. 
2-8 8 -10 2.8 8 ·10 2-8 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAl. NORMAl. . . . . . . . . . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 

-

, 

i. 

.' 

035B08 039B07 039B07 
039B080810 035B070208 039B070810 
039B080810 03SB070208 039B070810 

NORMAl. NORMAl. NORMAl. 
8 ·10 2-8 8. -10 
NM NM NM 

NORMAL NORMAL NORMAl. . . . . . . 
Y Y Y 

GRAB GRAB GRAB 

• 
039B08 039B08 

035 B080208 03SB080810 
03SB080208 039B080810 

ORIG NORMAl. 
2-8 8-10 
NM NM 

NORMAl. NORMAl. . . . . 
Y Y 

GRAB GRAB 

.~'." 
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LOCATION 039B02 03SB02 
NSAMPLE 038B020208 03SB020810 
8AMPLE 03S8020208 0398020810 
9ACODE NORMAL NORMAL 
DEPTHRANaE 2-8 8 -10 
CC_TYPE NM NM 
9TATUS NORMAL NORMAL 
SAMPLE DATE - - - -
VALIDATED Y Y 
COLLECTION METHOD aRAB aRAB 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS· I 2·DICHLOROETHENE 
CIS·I 3·DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS·'2·DICHLOROETHENE 
TRANS·'3-DICHLOROPROPENE 
TRANS·' 4·DICHLOR0-2·BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semlvoletlle Orgenlca UClIKG)) 
, 2 4 6·TETRACHLOROBENZENE 77U 74 U 
, 24·TRICHLOROBENZENE 77U 74 

i , 2.DICHLOROBENZENE 77U 74 U 
: , 3·DICHLOROBENZENE 77U 74 U 
: ' 4·DICHLOROBENZENE 77U 74 U 
I I 4.NAPHTHOOUINONE 77U 74 U 

, 4·PHENYLENEDIAMINE 77U 74 U 
I-NAPHTHYLAMINE 77U 74 U 
2 2'-QXYBIS '·CHLOROPROPANE 77 UJ 74 UJ 
2348·TETRACHLOROPHENOL 77U 74 U 
246·TRICHLOROPHENOL 77U 74 U 
2.4.S-TRICHLOROPHENOL 77U 74 U 

.". 

039804 

TABLE E-2 

SUMMARY OF ANALYTIC RE9UL.TS IN SUBSURFACE 901L. 
9WMU 3 - OLD JEEP.TRAlLJLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAaE20F30 

039B04 03SB05 03SB05 039B05 
03SB040205 039B040810 038B050208 03SB050810 03SB080208 
03SB040208 03SB040510 039B050208 039B050510 03SB080208 

NORMAL ORla NORMAL NORMAL NORMAL . 
2-8 8 -10 2-8 8 ·10 2-8 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - . -
Y Y Y Y Y 

aRAB aRAB aRAB aRAB aRAB 

74 U 74 U 82 UJ 74 U 77U 
74 U 74 U 82 UJ 74 U 77U 
74 U 74 U 82 W 74 U 77U 
74 U 74 U 82 UJ 74 U 77U 
74 U 74 U 82 UJ 74 U 77U 
74 U 74 U 82 W 74 U 77U 
74 U 74 U 82 W 74 W 77 U 
74 U 74 U 82 W . 74 U .77 U 
74 W 74W 82 UJ 74 W 77W 
74 U 74 W 82 UJ 74 U 77U 
74 U 74 UJ 82 W 74 U 77U 
74 U 74 W 82 W 74 U 77U 

• 

039B05 03SB07 03SB07 039B08 038808 
039B050810 038B070208 03SB070810 03SB080205 03S8080810 
03SB080810 0399070208 03S9070810 0399080208 03S9080810 

NORMAL NORMAL NORMAL ORla NORMAL 
8 -10 2-8 8 ·10 2-8 8 ·10 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL .. - - .. - - - -
Y Y Y Y Y 

aRAB aRAB aRAB aRAB aRAB 

76 U 76 U 74 U 62 U 77U 
76 U. 76 U 74 U 82 U 77U 
76 U 78 U 74 U 82 U 77U 
76 U 78 U 74 U 82 U 77U 
76 U 78 U 74 U 82 U 77U 
76 U 78 U 74 U 82 U 77U 
76 U 78 U 74 U 82 UJ 77W 
76 U 78 U 74 U 82 U 77U 
76 W 78 W 74 W 82 UJ 77W 
76 U 78 W 74 U 82 U 77W 
76 ·78 W 74 U 82 U 77 UJ 
76 U 78 W 74 U _ .... __ 82 U 77 UJ 

.; 



• 
---

LOCATION 035B02 039802 
NSAMPLE 03SB020208 03SB020810 
SAMPLE 03SB020206 03SB020810 
SACODE NORMAL NORMAL 
DEPTHRANQE 2-8 8 ·10 
CC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE .. . . 
VALIDATED Y Y 
COLLECTION METHOD QRAB ORAB 
2 4·DICHLOROPHENOL 77U 74 U 
24-DIMETHYLPHENOL nu 74 U 
2 4·DINITROPHENOL nu 74 U 
2 B-OICHLOROPHENOL nu 74 U 
2-ACETYLAMINOFLUORENE 77U 74 U 
2-CHLORONAPHTHALENE nu 74 U 
2-CHLOROPHENOL 77U 74 U 
2-METHYLNAPHTHALENE 1.49 U 1.44 U 
2-METHYLPHENOL 77U .74 U 
2-NAPHTHYLAMINE 77U 74 U 
2-NITROANIUNE 77 UJ 74 UJ 
2-NITROPHENOL nu 74 U 
2-PICOUNE 77U 74 U 
3&4-METHYLPHENOL 77U 74 U 
33'-DICHLOROBENZIOINE 77U 74 U 
33'-DIMETHYLBENZIOINE 77U 74 U 
3-METHYLCHOLANTHRENE 77U 74 U 
3-NITROANILINE 77U 74 U 
4 e-OINITRQ-2-METHYLPHENOL 77 U 74 U 
4-AMINOBIPHENYL 77U 74 U 
4-BROMOPHENYL PHENYL ETHER 77U 74 U 
4-CHLOAQ-3-METHYLPHENOL 77U 74 U 
4-CHLOROANIUNE 77U 74 U 
4-CHLOROPHENYL PHENYL ETHER 77U 74 U 
4-NITROANIUNE 77U 74 U 
4-NITROPHENOL 77 UJ 74 UJ 
4-NITROOUINOLINE-l-0XIDE 77 UR 74 UR 
6-NITRQ-Q-TOLUIDINE 77U 74 U 
7 12-0IMETHYLBENZ A ANTHRACENE 77U 74 U 
A A-DIMETHYLPHENETHYLAMINE 77 UJ 74 UJ. 
ACENAPHTHENE 1.49.U ·1.44 U· 
ACENAPHTHYLENE 1.49 U 1.44 U 
ACETOPHENONE 77U 74 U 
ANILINE 77U 74 U 
ANTHRACENE 1.49 U 1.44 U 
ARAMITE 77U 74 U 
BENZO A ANTHRACENE 1.49 U 1.44 U 
BENZO A PYRENE 1.49 U 1.44 U 
BENZO B FLUORANTHENE 1.49 U 1.44 U 
BENZO 0 H I PERYLENE 1.49 U 1.44 U 
BENZO(K FLUORANTHENE 1.49 U 1.44 U 
BENZYL ALCOHOL 77 U 74 U 
BIS 2-CHLOROETHOXY METHANE 77U 74 U 
BIS 2-CHLOROETHYL ETHER 77U 74 U 
BIS 2-ETHYlJ-IEXYL PHTHALATE 77U 74 U 
BUTYL BENZYL PHTHALATE 77U 74 U 
CHLOROBENZILA TE 77U 74 U 
CHRYSENE 1.49 U 1.44 U 
Ol-N-BUTYL PHTHALATE - -- --- 77U 74 U 

035B04 

• 
TABLE E-2 

SUMMARY OF ANALYTIC RESULT9 IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAlLJUTTLE SULPHUR CREEK 

N9WCCRANE 
CRANE, INDIANA 

PAQE30F30 

039B04 039B05 03SB05 03SB05 
03SB040208 03S8040510 039B0!50208 03SBOe0810 03SB080205 
03S8040208 .03SB040810 03SB050208 03S8050810 0398050208 

NORMAL ORIQ NORMAL NORMAL NORMAL 
2·8 8·10 2·8 5 ·10 2·8 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

QRAB QRAB QRAB ORAB QRAB 
74 U 74 UJ 82 UJ 74 U 77U 
74 U 74 UJ 82 UJ 74 U 77 UR 
74 U 74 UJ 62 UJ ·74 U 77U 
74 U 74 UJ 82 UJ 74 U 77U 
74 U 74 U 82 UJ 74 U 77U 
74 U 74 U 82 UJ 74 U 77 UJ 
74 U 74 UJ 82 UJ 74 U 77U 

1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
74 U 74 UJ ·82 UJ 74 U 77UJ 
74 U 74 U 82 UJ 74 U 77U 

74 UJ 74 UJ 82 UJ 74 U 77 UJ 
74 U 74 UJ 82 UJ 74 U 77U 
74 U 74 U 82 UJ 74 U 77U 
74 U 74 UJ 82 UJ 74 U 17UJ 
74 U 74 U 82 UJ . 74 U 77 UR 
74 U 74 U 62 UJ 74 U 77U 
74 U 74 U 62 UJ 74 U ..... 77 U 
74 U 74 U 82 UJ 74 U 77U 
74 U 74 UJ 62 UJ 74 U 77 U 
74 U 74 U 82 UJ 74 U 77U 
74 U 74 U 82 UJ 74 U 77U 
74 U 74 UJ 82 UJ 74 U 77UJ 
74 U 74 U 82 UJ 74 77UJ 
74 U 74 U 82 UJ 74 U 77U 
74 U ·74 U 82 UJ 74 U 77U 
74 UJ 74 UJ 82 UJ 74 U 77UJ 
74 UR 74 UR 82 UR 74 UR 77 UR 
74 U 74 U 82 UJ 74 U 77 U 
74 U 74 U 82 UJ 74 U 17U 
74 UJ 74 UJ 82 UJ 74 UJ 77UJ 
1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
1.44 U 1.44 U 1.59 U 1.43 U 1.49 U 
74 U 74 U 82 UJ 74 U 77U 
74 U 74 U 82 UJ 74 U 77J-L 

1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
74 U 74 U 82 UJ 74 U 77U 

1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
1.44 U 1.44 U 1.69 U 1.43 U 1.49U 
1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
1.44 U 1.44 U 1.59 U 1.43 U 1.49 U 
74 U 74 UJ . 82 UJ 74 U 7 U 
74 U 74 U 82 UJ 74 U 17 UJ 
74 U 74 U 82 UJ 4 U 77U 
74 U 74 U 82 UJ 74 U 77 UR 
74 U 74 U 82 UJ 74 U 77UJ 
74 U 74 U 82 UJ 74 U 77 U 

1.44 U 1.44 U 1.59 U 1.43 U 1.49 U 
74 U 74 U 82 UJ 74 U 77.llR.. 

•• 
03SB05 03SB07 039B07 03SB05 03SB05 

03SB080810 O3SB070208 039B070810 03SB080208 03SB050810 
03S8080810 03SB070205 03S8070810 03SB080208 03SB080810 

NORMAL NORMAL NORMAL ORIO NORMAL 
II ·10 2·8 8 ·10 2·8 8 ·10 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

QRAB QRAB QRAB QRAB QRAB 
75 U 76 UJ 74 U 82 U 77 UJ 
75 U 76 UJ 74 U 82 U 77UJ 
76 U 78 UJ 74 U 82 U 77UJ 
76 U 76 UJ 74 U 82 U 77U 
75 U 78 U 74 U 82 U 77U 
75 U 76 U 74 U 82 U 77UJ 
75 U 78 UJ 74 U 82 U 77 UJ 

1.48 U 1.48 U 1.43 U 1.55 U 1.49 U 
75 U 76 UJ 74 U 82 U 77U 'il' 
76 U 76 U 74 U 82 U 77U 
75 UJ 78 UJ 74 UJ ·82 U 77U 
76 U 78 U 74 U 82 U 77UJ 
75 U 78 U HU 82 U 17U 
75 U 76 UJ 74 U 82 U 17UJ 
75 U 76 U 74 U 82 U 17U 

~ 

~ 
~ 

. -1) 

75 U 78 U. 74 U 82 U 77U 
76 U 78 U 74 U 82 U 77U 
76 U 76 U 74 U 82 U 77U 

~k~ 

;:~ 
76 U 76 UJ 74 U 82 U 77UJ 
75 U 76 U 74 U 82 U 77U 
76 78 U 74 U 82 77U 
76 U 76 74 82 U 77 UJ 

"J 
.i:; 

75 U 78 U 74 U 82 U 77U 
76 U 76 74 U 82 U 77 U 
76 U 78 U 74U 82 U 77U 

76 UJ 78 UJ 74 UJ 82 U 77UJ 
75 UR 78 UR 74 UR 82 UR 77 UR 
75 U 78 U 74 U 82 U 77U 
75 U 78 U 74 U 82 U 77U 
76 UJ 76 UJ 74 UJ 82 UJ 77 UJ 
1.48 U 1.48 U 1.43 U U6U 1.49 U 
1.48 U 1.48 U 1.43 U 1.66 U 1.49 U 
75 U 76 U 74 U 62 U 77U 
76 U 76 U 74 U 82 U 17U 

1.48 U 1.48 U 1.43 U 1.66 U 1.49 U 
76 U 76 U 74 82 U 17U 

1.46 U 1.48 U 1.43 U 1.66U 1.49 U 
1.46 U 1.48 U 1.43 U 1.55U 1.49 U 
1.46 U 1.48 U 1.43 U 1.66 U 1.49 U 
1.48 U 1.48 U 1.43 U U5U 1.49 U 
1.48 ·U 1.48 U 1.43 U 1.66U 1.49 U 
76 U 78 U 74 U 82 U 77 UJ 
76 U 78 U 74 U 82 U 77U 
75 U 76 U 74 U 82 U nu 
76 U 78 U 3300 J 82 U 77U 
76 U 76 U 74 U 82 U 77U 
75 U 78 U 74 U 82 U 77 U 

1.46 U 1.48 U 1.43 U 1.66 U 1.49 U 
- 76 U _78 U 74 U -- --- 82 U 77U 



LOCATION 03S802 
N9AMPLE 03S8020208 
SAMPLE 0358020208 
9ACODE NORMAL 
DEPTHRANaE 2-8 
QC_TYPE NM 
STATUS -NORMAL 
SAMPLE DATE . -
VAUDATED Y 
COLLECTION METHOD aRA8 
DI·N-OCTYL PHTHALATE 77U 
DIALLATE 77U 

IBENZO A H ANTHRACENE 1.49 U 
DI8ENZOFURAN 77U 
DIETHYL PHTHALATE 77U 
DIMETHYL PHTHALATE 77U 
DIPHENYLAMINE 77U 
ETHYL METHANE SULFONATE nu 
ETHYL PARATHION 77U 
FLUORANTHENE 1.49 U 
FLU08ENE 1.49 U 
HEXACHLOROBENZENE _17 U 
HEXACHLOROBUTADIENE 77U 
HEXACHLOROCYCLOPENTADIENE 77U 
HEXACHLOROETHANE 77U 
HEXACHLOROPROPENE 77U 
INDENO/l 2 3-CD PYRENE 1.49 U 
ISODRIN 77U -
ISOPHORONE 77U 
ISOSAFROLE 77U 
KEPONE 77 UR 
METHAPYRILENE 77U 
METHYL METHANE SULFONATE nu 
METHYL PARATHION 77U 
N-NITROSQ.DI-N-BUTYLAMINE 77U 
N-NITROSQ.DI-N-PROPYLAMINE 77 UJ 
N-NITROSODIETHYLAMINE 77U 
N-NITROSODIMETHYLAMINE 77U 
N-NITROSOMETHYLETHYLAMINE 77U 
N-NITROSOMORPHOLINE 77 UJ 
N-NITROSOPIPERIDINE 77 UJ 
N-NITROSOPYRROLIDINE 77U 
NAPHTHALENE 1.49 U 
o 0 Q. TRIETHYL PHOSPHOROTHIOATE 77U 
Q. TOLUIDINE 77U 
P-(OIMETHYLAMINO AZOBENZENE 77U 
PENTACHLOROBENZENE 77U 
PENTACHLOROETHANE 77 U 
PENTACHLORONITROBENZENE 77U 
PHENACETIN 77 U 
PHENANTHRENE 1.49 U 
PHENOL 77U 
PRONAMIDE 77U 
PYRENE 1.49 U 
PYRIDINE 77 U 
SAFROLE 77 U 
Enerll~lc. MatKG 

1136-TRINITR08ENZENE 0.26 U 
11.3-DINITR~ENZENE_ ---- 1_o.25 U 

•• 

03S802 
03SB020810 
0358020810 

NORMAL 
8 ·10 
NM 

NORMAL 
. -
Y 

aRAB 
74 U 
74 

1.44 U 
74 U 
74 U 
74 U 
74 U· 
74 U 
74 U 

1.44 U 
1.44 U 

- 74 U 
74 U 
74 U 
74 U 
74 U 

1.44 U 
74 U 
74 U 
74 U 

74 UR 
74 U 
74 U 
74 U 
74 U 

74 UJ 
74 U 
74 U 
74 U 

74 UJ 
74 UJ 
74 U 

1.44 U 
74 U 
74 U 
74 U 
74 U 
74 U 
74 U 
74 U 

1.44 U 
74 U 
74 U 

1.44 U 
74 U 
74 U 

0.26 U 

03se04 

TA8LE E-2 

SUMMARY OF ANALYTIC RESULT9 IN SU8SURFACE SOIL 
SWMU 3 - OLD JEEP TRAILILITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAaE40F30 

03se04 03S805 03S805 038808 
03S8040208 03S8040810. 03S8050208 0398050810 0388080208 
035 B040208 0388040810 0398050208 0368050810 0358080208 

NORMAL ORla NORMAL NORMAL NORMAL 
2-8 8 ·10 2,8 8 ·10 2·8 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 
- . - . . . .. . . 
Y Y Y Y Y 

aRAB aRAB aRAB aRAB QRAB 
74 U 74 U 82 W 74 U 77U 
74 U 74 U 82 W 74 U 77U 

1.44 U 1.44 U 1.69 U 143 U 1.49 U 
74 U 74 U 82 UJ 74 U nu 
74.U 74 U 82 W 74 U 77U 
74 U 74 U 82 W 74 U nu 
74 U 4 U '62 W 4 U nu 
74 U· 74 U 82 UJ 74 U nu 
74 U 74 U 82 UJ 74 U nu 

1.44 U 1.44 U 1.69 U 1.43 U 1.49 
1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
74 U 74 U 82 UJ 74 U 71 
74 74 U 82 W 74 U nu 
74 U 74 U 82 W 74 U 71W 
74 U 74 U 82 W 74 U 77U 
74 U 74 U 82 W 74 U nu 

1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
74 U 74 U 82 W 74 U nu 
74 U 74 U 82 UJ 74 U nu 
74 U 74 U 82 UJ 74 U nu 

74 UR 74 UR 82 UR 74 UR . n UR 
74 U 74 U 82 UJ 74 U nu 
74 U 74 U 82 UJ 74 U nu 
74 U 74 U 82·UJ 74 U nu 
74 U 74 U 82 UJ 74 U 77U 

74 W 74 UJ 82 UJ 74 UJ 71W 
74 U 74 U 82 UJ 74 U nu 
74 U 74 U 82 W 74 U nu 
74 U 74 U 82 UJ 74 U nu 

74 UJ 74 UJ 82 W 74 W nw 
74 UJ 74 UJ 82 W 74 W 17W 
74 U 74 U 82 UJ 74 U nu 

1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
74 U 74 U 82 W 74 U 71U 
74 U 74 U 82 W 74 U 77U 
74 U 74 U 82j.lJ 74 U nu 
74 U 74 U 82 UJ 74 U n 
74 U 74 U 62 UJ 74 U nu 
74 U 74 U 82 UJ 74 U 77U 
74 U 74 U 82 UJ 74 U nu 

1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
74 U 74 U 82 UJ 74 U nu 
74 U 74 U 82 UJ 74 U 77U 

1.44 U 1.44 U 1.69 U 1.43 U 1.49 U 
74 U 74 U 82 W 74 U nu 
74 U 74 U 82 W 74 U . nu 

0.26 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U _ _ i_O.25 U 0.26 U J 0.26 U 0.26 U 0.26 U 

• 

03S808 03S807 03SB07 O3SB08 03SB08 
039B080810 0398070208 038B070810 038B080208 038B080810 
039B080810 0358070208 038B070810 039B080208 038B080810 

NORMAL NORMAL NORMAL ORla NORMAL 
8·10 2·8 8·10 2·8 8·10 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

aRAB QRAB aRAB aRAB aRAB 
76 U 76 U 110 J 82 U 17 U 
76 U 78 U 74 U 82 U 77U 

1.48 U 1.48 U 1.43 U 1.66 U 1.49 U 
76 76 U 74 U 82 U 17U 
76~ 76 U 74 U 82 U 71U 
76 U 78 U 74 82 U 77 U 
76 U 78 U 74 U 82 U 77U 
76 U 78 U 74 U 82 U 71U 
76 U 76 U 74 U 82 U nu 

1.48 U 1.48 U 1.43 U 1.66 U 1.49 U 
1.48 U 1.48 U 1.43 U 1.66 U 1.49 U 
76 U 76 U 74 U 82 U 77U 
76 U .76 U 74 U 82 U 17U 
76 U 78 U 74 U 82 U 77U 
76 U 78 U 74 U 82 U 77U 
76 U 78 U 74 U 82 U 77U 

1.48 U 1.48 U 1.43 U 1.65 U 1.49 U 
76 U 76 U 74 U 82 U 17U 
76 U 76 U 74 U 62 U 77 U 
76 U 78 U 74 U 82 U 17U 

76 UR 76 UR 74 UR 82 UR 77 UR 
76 U 78 U 74 U 82 U nu 
76 U 76 U 74 U 82 U 17U 
76 U 78 U 74 U 82 U 77U 
76 U 78 U 74 U 82U 17U 

76 UJ 78 W 74 W 82 W nw 
76 U 78 U 74 U 82 U 77U 
75 U 76 U 74 U 82 U 77U 
76 U 76 U 74 U 82 U 17U 

76 UJ 76 W 74 UJ 62 W 17 UJ 
76 UJ 78 UJ 74 UJ 62 UJ nUJ 
76 U 76 U 74 U 82 U 77U 

1.48 U 1.48 U 1.43 U 1.65 U 1.49 U 
76 U 76 U 74 U 82 U 77U 
75 78 U 74 U 82 U nu 
76 U 76 U 74 U 82 U 77U 
76 U 76 U 74 U 82 U 77U 
7S 6 74 U 82 U 77U 
75 U 76 U 74 U 82 U 77U 
76 U 76 74 U 82 U 77U 

1.46 U 1.48 U 1.43 U 1.65 U 1.49 U 
76 U 76 U 74 U 82 U 77U 
76 U 76 U 74 U 82 U 77U 

1.48 U 1.48 U 1.43 U 1.66 U 1.49 U 
76 U. 76 U 74 U 82 U 77U 
76 U 78 U 74 U 82 U 77U 

0.25 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U '0.26 U 0.26 0.26_U_ I 0,26 U I 

• 



• 
LOCATION 03SB02 03SB02' 
NSAMPLE 03S8020208 03SB020810 
SAMPLE 03SB020208 03S8020810 
SACODE NORMAL NORMAL 
DEPTHRANaE 2·8 8 ·10 
QC_TVPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . . . . 
VALIDATED Y Y 
COLLECTION METHOD aRAB aRAB 
246·TRINITROTOLUENE 0.25 U 0.25 U 
2 4·DINITAOTOLUENE '0.25 U 0.25 U 
2 6·DINITROTOLUENE 0.25 U 0.25 U 
2·AMIND-4 6·DINITROTOLUENE 0.25 U 0.26 U 
2·NITROTOLUENE 0.25 U 0.25 U 
3·NITROTOLUENE 0.25 U 0.25 U 
4·AMIND-26·DINITROTOLUENE 0.25 U 0.26 U 
4·NITROTOLUENE 0.26 U 0.26 U 
HMX 0.25 U 0.25 U 
NI ROBENZENE 0.25 U 0.26 U 
NITROCELLULOSE 560 U 540 U 
NITROOLVCERIN 2.6 U 2.6 U 
PETN 0.025 U 0.026 U 
RDX 0.25 U 0.26 U 
TETRVL 0.25 U 0.25 U 
Inoraanlca MClIKOj 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERVLUUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY· 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THAWUM 
TIN 
VANADIUM 
ZINC 

P Miscellaneous Parameters 
NITRATE MGlKGI 2.1 2. I 
NITRITETMGlKG 13 UJ 10 UJ 
NITRITEINITRATE MGiKG 2.1 J 2.1 J 
PERCENT MOISTURE % 13.6 8.4 
PERCHLORATE (UGlKG) _2~~J~ _~ UJ -

03SB04 

• TABLE E·2 

SUMMARV OF ANALVTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 • OLD JEEP TRAlLJUTTLE SULPHUR CREEK 

NSWC CRANE 
CRANE, INDIANA 

PAaE50F30 

03SB04 035B05 03SB05 03S808 
03SB040208 03S8040810 03S8050208 03S8050810 03SB080208 
03S8040206 03SB040810 03SB050208 03S8050810 03S8080208 

NORMAL ORla NORMAL NORMAL NORMAL 
2·6 8·10 2·8 iI.l0 2·8 
NM NM NM NM NM 

NORMAL NORMAL tlORMAL NORMAL NORMAL .. . . . . . . . . 
V V V V V 

aRA8 aRAB aRAB ~aRAB aRAB 
0.25 U 0.25 U 0.26 U 0.26 U 0.25 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.25 U 
0.26 U 0.26 U 0.25 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.26 U 0.26 U 0.25 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.25 U 
0.25 U 0.25 U 0.26U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.26 U O.26U 
0.26 U 0.25 U 0.25 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.26 U 0.26 U 0.26 U 
650 U 660 U 690 U 640 U 670 U 
2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 

0.026 U 0.025 U 0.25 U 0.26 U 0.026 U 
0.25 U 0.26 U 0.26 U 0.26 U 0.26 
0.25 U 0.26 U 0.25 U 0.25' U 0.26 U 

.. 

1.9 1.9 2.3 1.9 1.7 
2.2 UJ 2.2 UJ 12 UR 12 UR 2.2 UJ 
1.9 J 1.9 J 2.3 J 1.9 J 1.7 J 
9.6 9.6 18.2 8.9 12.8 

• 
03SB08 035B07 03S807 03SB08 03SB08 

03SB080810 03SB070206 03S8070810 03S8080208 03SB080810 
03S8080810 03SB070208 03S807081 0 03SB080208 03SB080810 

NORMAL NORMAL NORMAL ORla NORMAL 
8 ·10 2·8 8 ·10 2·8 8 ·10 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
V V V V V 

aRAB aRAB aRAB aRAB aRAB 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.25 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.25 U 0.26 U 0.25 U 
0.26 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.25 U 
0.26 U 0.25 U 0.26 U 0.26 U 0.25 U 
640 U 660 U 610 U 670 U 660 U 
2.5 U 2.6 U 2.5 U 2.6 U 2.6 U 

0.026 U 0.026 U 0.026 U 0.026 U 0.25 U 
0.26 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 

2.3 4.3 1.1 UJ 3.3 1.8 
2.1 UJ 14 UJ 2.9 J 4UJ II UR 
2.3 J 4.3 J 3.3 J 3.3 J 1.8 J 
11.4 11.1 9.4· 16.3 12.2 

___ ~UJ 22UJ 24 UJ 22UJ 23~ _~UJ __ 23 UJ~~UJ ___ 2'LUJ 23 UJ 

t, 

.l . 
i1 

·l~ 
li 

, 
.!' 
.J 
~ 



LOCATION 035B09 038B10 036B10' 
NSAMPLE 035B090204 038B100208 038B100810 
8 AMPLE 035B090204 035B100208 035B1OO810 
SACODE NORMAL NORMAL ORIO 
DEPTHRANOE 2-4 2·8 8·10 
QC_TVPE . NM NM NM 
STATUS 'NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . .. 
VAUDATED V V Y 
COLLECTION METHOD GRAB ORAB GRAB 
Dioxins NQ/KCl)) 
1 2 3 4 6 7 6 9-OCDD 
12346769..QCDF 
1 2 3 4 6 7 6-HPCDD 
1234678·HPCDF 
1 2 3 4 7 a 9-HPCDF 
1 2 3 4 7 8-HXCDD 
1 2 3 4 7 a-HXCDF 
1 2 3 6 7 8-HXCDD 
1 2 3 6 7 6-HXCDF 
1237 a 9-HXCDD 
1 2 3 7 a 9-HXCDF 
1 2 3 7 a-PECDD 
1 2 3 7 a-PECDF 
2 3 4 6 7 8-HXCDF 
2347 a-PECDF 
237 a·TCDD 
237 a-TCDF 
TEQBIRD 
TEOFI5H 
TEO HUMAN 
TOTAL HPCDD 
TOTAL HPCDF 
TOTALHXCDD 
TOTALHXCDF 
TOTALPECDD 
TOTAL PECDF 
TOTAL TCDD 
TOTAL TCDF 
\lolllliIll Ol'Qllnlcs UOIKG)) 
1 1 1 2-TETRACHLOAOETHANE 
1 1 I·TRICHLOROETHANE 
1 1 22-TETRACHLOROETHANE 
1 12-TRICHLOROETHANE 
1'-DICHLOROETHANE 
l'-DICHLOROETHENE 
.123-TRICHLOROPROPANE 
., 2-DIBROM()'3-CHLOROPROPANE 
'1 2-DIBROMOETHANE 

2-DICHLOAOETHANE 
2-DICHLOROPROPANE 

14-DIOXANE 
-BUTANONE 
-HEXANONE 

3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
AYRQl.EII'I __ 

• 

TABLE E-2 

SUMMARV OF ANALVTIC RESULTS IN 8UB6URFACE80lL 
SWMU 3 - OLD JEEP TRAJLJUTTLE 6ULPHUR CREEK 

N8WCCRANE 
CRANE. INDIANA 

PAOE 8 OF 30 

035B11 03SB11 036B13 03SB13 
038B110208 038B110810 036B130208 03SB130810 
035B11 0208 035B110810 035B130208 038B130810 

NORMAL NORMAL NORMAL NORMAL 
2·8 8 ·10 2·8 8 ·10 
NM NM NM NM 

. NORMAL NORMAL NORMAL NORMAL 
. . . . . . . . 
V V V V 

ORAB aRAB ORAB GRAB 

'. 

.' 

038B14 03SB14 03SB16 038B15 038B18 
038B140208 039B140810 036B160208 038B160810 0388180208 

. 036B140208 038B140810 038B160208 03SB1150810 038B180208 
NORMAL NORMAL ORIO NORMAL NORMAL 

2·& &·10 2·& 8 ·10 2·& 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
V V Y V V 

ORAB ORAB aRAB aRAB aRAB 

• 



• 
LOCATION 035B09 035Bl0 
N5AMPLE 035B090204 035Bl00208 
5AMPLE 035B090204 035Bl00208 
5ACODE NORMAL NORMAL 
DEPTH RANGE 2·4 2·8 
QC_TYPE NM NM 
5TATU5 NORMAL NORMAL 
5AMPLE DATE .. . . 
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS·12·DICHLOROETHENE 
CIS·l 3·DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
JRANS·l 2-DICHLOROETHENE 
TRANS-l 3-DICHLOROPROPENE 
TRANS· 1 4-DICHLOR0-2·BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semlvola1l1e Organics UGlKO)) 
1 2 4 6-TETRACHLOROBENZENE 67 U 75 U 
1 2 4-TRICHLOROBENZENE 67 U 76 U 
~ 2-DICHLOROBENZENE 67 U 76 U 

3-DICHLOROBENZENE 87 U 76 U 
4-DICHLOROBENZENE 67 U 75 U 
4-NAPHTHOQUINONE 67 U 75 U 
4-PHENYLENEDIAMINE 67 UJ 75 UJ 

,·NAPHTHYLAMINE 67 U 75 U 
2 2'·OXYBIS '·CHLOROPROPANE 87 UJ 76 UJ . 
234 S-TETRACHLOROPHENOL 67 U 75 UJ 
24 5-TRICHLOROPHENOL 67 U 75 UJ 
2.4.6-TAICHLOAOPHENOL 67 U - - 76 UJ 

035Bl0 
035Bl00810 
03SB100610 

ORIG 
6 ·10 
NM 

NORMAL . . 
Y 

GRAB 

75 U 
75 U 
76 U 
75 U 
75 U 
76 U 

76 UJ 
75 U 

76 UJ 
76U 
75 U 

• TABLE E·2 

5UMMARY OF ANALYTIC RE5ULTS IN 5UB5URFACE SOIL 
5WMU 3 • OLD JEEP TRAllJUTTLE 5ULPHUR CREEK 

N5WCCRANE 
CRANE, INDIANA 

PAGE 7 OF 30 

035Bll 035Bll 035B13 035B13 
035Bll0208 ' 035Bl10610 035B130208 035B130810 
035Bll0206 035Bll0810 035B130208 035B130610 

NORMAL' NORMAL NORMAL NORMAL 
2·8 8 ·10 2·6 8 ·10 
NM NM NM NM 

NORMAl. NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y Y 

GRAB GRAB GRAB GRAB 

., ., 

74 U .74 U 77U 78 U 
74 U 74 U 77 U 78 U 
74 U' 74 U 77U 78 U 
74 U 74 U 77U 78 U 
74 U 74 U 77U 78 U 
74 U 74 U 71U 78 U 

74 UJ 74 UJ 71 UJ 78 UJ 
74 U 74 U 77U 78 U 

74 UJ 74 UJ 71UJ 78 UJ 
74 U 74 U 71\J 78 UJ 
74 U 74 U 77U 78 UJ 

7~~ 74 U 74 U 71U 78 UJ 

• 
035B14 035B14 035B15 035B15 035B15 

035B140208 035B140810 035B150208 035B150810 035B180208 
035B140208 035B140810 035B150206 035B150810 035B180208 

NORMAL NORMAL ORIG NORMAL NORMAL 
2·8 e .10 ,2·8 e .10 2·8 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB ORAB 

.< 

,.~ 

~:;... 
"'" .• 't 

) 

, 
'h 

78 UJ 78 U 78 U 77 U 78 U 
76 UJ 76 U 78 U 77U 78 U 
76 UJ 78 U 78 U 77U 78 U 
78 UJ 76 U 78 U 77U 78 U 
78 UJ 78 U 78 U 77U 78 U 
78 UJ 78 U 78 U 77U 78 U 
78 UJ 78 UJ 78 UJ 77UJ 78 UJ : 
78 UJ 78 U 78 U 77U 76 U 
78 UJ 78 U 78 UJ 77UJ 78 UJ 
76 UJ 78 UJ 78 UJ 77U 78 U 
78 W 78 UJ 78 UJ 77U 78 U 

- <- 78_ UJ _ 7~J.JJ~ ~8 UJ_~ __ 'lL U_ 78 U 



LOCATION 03SB09 03SB10 035810 
,N8AMPLE 03SB090204 038Bl00208 03SB100610 
'9AMPLE 03SB090204 03SB10020e 03SB100610 
8ACODE NORMAL NORMAL ORIO 
DEPTHRANOE 2-4 2-8 8 -10 
CC_TYPE NM NM NM 
8TATUS NORMAL NORMAL NORMAL 
8AMPLE DATE - - . - - -
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
2 4-DICHLOAOPHENOL 67 U 75 UJ 76 UJ 
24-DIMETHYLPHENOL 67 U 76 W 76 U 
24-DINITAOPHENOL 67 UJ 76 UJ 76 U 
26-DICHLOAOPHENOL 67 V 76 UJ 76 V 
2-ACETYLAMINOFLUOAENE 67 UJ 76 V . 76 U 
2-CHLOAONAPHTHALENE 67 V' 76 V 75 V 
2-CHLOAOPHENOL 67 V 76 UJ 76 V 
2-METHYLNAPHTHALENE 1.3 U 1.46 U 1.46 U 
2-METHYLPHENOL 67 U 76 UJ 75 V 
2-NAPHTHYLAMINE 67 V 76 U 75 U 
2-NITAOANILINE 67 UJ 76 U 76 U 
2-NITROPHENOL 67 U 76 UJ 76 U 
2-PICOLINE 67 VJ 76 U 75 V 
3&4-METHYLPHENOL 67 U 76 VJ 75 U 
3 3'·DICHLOAOBENZIDINE 67 U 75 V 76 U 
33'·DIMETHYLBENZIDINE 67 U 76 V 76 U 
3·METHYLCHOLANTHAENE 67 U 76 UJ 76 VJ 
3·NITAOANIUNE 67 U 76 U 76 V 
46·DINITA0-2·METHYLPHENOL 67 UJ 75 UJ 75 U 
4-AMINOBIPHENYL 67 U 75 U 76 V 
4-BAOMOPHENYL PHENYL ETHEA 67 U 75 U 75 V 
4-CHLOA0-3·METHYLPHENOL 67 U 75 VJ 75 U 
4-<:HLOAOANIUNE 67 U 76 V 75 U 
4·CHLOAOPHENYL PHENYL ETHEA 67 U 75 U 75 V 
4·NITAOANIUNE 67 U 75 U 76 V 
4·NITAOPHENOL 67 UJ 75 UJ 76 UJ 
4·NITAOOUINOLlNE-I ·OXIDE 67 UA 75 U 76 U 
5·NITAO-O-TOLUIDINE 67 U 75 U 76 UJ 
7 12·DIMETHYLBENZ A ANTHAACENE 67 U 75 UJ 75 UJ 
A A·DIMETHYLPHENETHYLAMINE 67 UJ 75 UJ 75 U 
ACENAPHTHENE 1.3 U 1.48 U 1.48 U 
ACENAPHTHYLENE 1.3 U 1.48 U 1.48 U 
ACETOPHENONE 67 U 76 U 75 U 
ANIUNE 67 U 76 U 75 U 
ANTHRACENE 1.3 U 1.48 U 1.48 U 
I'AAMITE 67 UJ 75 U 75 U 
BENZO A ANTHRACENE 1.3 U 1.48 U 1.48 U 

ENZO A PYAENE 1.3 U 1.48 U 1.48 U 
ENZO B FLUORANTHENE 1.3 U 1.48 U 1.48 U 
ENZO o H I PEAYLENE 1.3 U 1.48 U 1.46 U 
ENZO K FLUOAANTHENE 1.3 U 1.48 U 1.48 U 
ENZYL ALCOHOL 67 U 75 U 75 U 
IS 2-<:HLOAOETHOXY METHANE 67 U 76 U 75 U 
IS 2-CHLOAOETHYL ETHER 67 U 75 U 75 U 

BIS(2-ETHYLHEXYLjPHTHALATE 67 U 75 U 75 U 
BUTYL BENZYL PHTHALATE 67 U 75 U 75 U 
CHLOAOBENZILATE 67 UJ 75 U 75 U 
CHAYSENE 1.3 U 1.46 U 1.48 U 
DI-N·BUTYL PHTHALATE 67,_U_ 75 U 75 U 

I .• 

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAllJUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 

PAOE80F30 

03SBll 03SBll 03SB13 038B13 
038B110206 03SB110810 03SB130206 038B130810 
038Bll0206 039Bll0810 ··038BI30208 03SB130810 

NORMAL NORMAL NORMAL NORMAL 
2·8 6 -10 2-8 8 ·10 
'NM NM NM. NM 

NORMAL NORMAL NORMAL NORMAL . - . - . - .. 
Y Y X Y -

GRAB ORAB GRAB GRAB 
74 U 74 U 77U 78 UJ 
74 U 74 V 77V 78 UJ 
74 'U 74 V 77V 78 VJ 
74 V 74 V 77V 78 VJ 
74 V 74 U 77U 78 U 
74 U 74 U 77V 78 V 
74 U 74 V 77U 78 UJ 

1.44 V 1.43 V 1.49 U 1.61 V 
74 U 74 U 77 U 78 UJ 
74 V 74 U 77U 78 V 
74 U 74 V 77 U 78 VJ 
74 U 74 U 77U 78 U 
74 V 74 U 77V 78 V 
74 V 74 V 77V 78 UJ 
74 U 74 V 77V . 78 U 
74 U 74 V 77V 78 U 
74 V 74 V 77V 78 V 
74 U 74 V 77U 78 U 
74 V 74 V 77U 78 UJ 
74 U 74 U 77V 78 U 
74 V 74 V 77V 78 U 
74 U 74 V 77V 78 UJ 
74 V 74 U 77V 78 U 
74 U 74 V 77U 78 U 
74 U 74 U 77V 78 U 
74 U 74 U 77U 78 UJ 

74 UR 74 VA 77 UA 78 UA 
74 U 74U 77U 78 U 
74 U 74 U 77U 78 U 

74 UJ 74 UJ 77UJ 78 UJ 
1.44 U 1.43 U 1.49 U 1.61 V 
1.44 U 1.43 U 1.49 U 1.61 U 
74 U 74 U 77U 78 U 
74 U 74 U 77U 78 U 

1.44 U 1.43 U 1.49 U 1.61 U 
74 U 74 U 77U 78 U 

1.44 U 1.43 U 1.49 U .61 U 
1.44 U 1.43 U 1.49 U 1.61 V 
1.44 U 1.43 U 1.49 U 1.61 V 
1.44 U' 1.43 U 1.49 U 1.61 U 
1.44 U 1.43 U 1.49 U 1.51 U 
74 U 74 U 77U 78 UJ 
74 U 74 U 77U 78 V 
74 U 74 U 77U ·78 U 
74 U 74 U 77U 78 U 
74 74 U 77U 78 U 
74 U 74 U 77U 78 U 

1.44 U 1.43 U 1.49 U 1.51 U 
74 U 74 U 77U 78_V ___ 

• 

038B14 03SB14 038B15 ' 03SB15 038Ble 
038B140208 039B140810 038B15020e 038B150810 O3S81e0208 
038B140208 O3SB140810 038B15020e 038B150810 0398180208 

NORMAL NORMAL ORIO NORMAL NORMAL 
2-e 8 ·10 2·8 8·.10 2·e 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - .. .. . - .. 
Y Y Y Y Y 

ORAB GRAB GRAB GRAB GRAB 
78 UJ 78 W 78 UJ 77U 78 U 
78 UJ 78 UJ 78 VJ 77V 76 U 
78 VJ 78 UJ 78 UJ 77U 78 VJ 
78 UJ 78 VJ 78 UJ 77V 78 V 
76 W 78 U 78 V 77U 78 U 
76 UJ 76 U 78 V 77U 76 U 
78 VJ 78 UJ 78 VJ 77 78 U 
1.6 V 1.6 UJ . 1.61 V 1.49 V 1.48 V 
78 UJ 78 VJ 78 UJ 77U 78 U 
78 VJ 78 U 78 77U 78 V 
78 UJ 76 U 78 U 77U 78 U 
78 UJ 78 UJ 78 UJ 77U 78 U 
78 VJ 78 U 78 V 77V 78 U 
78 UJ 78 UJ 78 UJ 77U 78 V 
78 UJ . 78 U 78 U 7 U 78 U 
78W 78 U 78 V 77U 78 U 
78 78 V 78 V 77V 78 U 
78 UJ 78 V 78 U 77U 78 V 
78 UJ 78 VJ 78 VJ 77U 78 V 
78 UJ 78 U 78 V 77 U 76 V 
78 UJ 78 V 78 V 77V 78 V 
78 UJ 78 VJ 78 UJ 77U 78 U 
78 UJ 78 V 78 U 77V 78 V 
78 UJ 78 V 78 V 77V 78 U 
78 UJ 78 U 78 U 77U 78 U 
78 UJ 78 UJ 78 UJ 77U 78 UJ 
78 UJ 78 UJ 78 UA 77 VA 78 UA 
78 UJ 78 U 78 U 77U 78 U 
78 UJ 78 U 78 U 77V 78 U 
78 UJ 78 U 78 UJ 77 UJ 78 UJ 
1.6 V 1.6 UJ 1.61 U 1.49 U 1.48 U 
1.6 V 1.6 UJ 1.61 U 1.49 U 1.48 U 
78 UJ 78 U 78 U 77 78 U 
78 UJ. 78 U 78 U '77 U 78 U 
1.5 U 1.6 UJ 1.61 U 1.49 U 1.48 U 
78 UJ 78 U 78 U 77U 78 U 
1.6 U 1.6 UJ 1.51 U 1.49 U 9 
1.5 U 1.6UJ 1.51 U 1.49 U II 
1.6 U 1.5 1.51 U 1.49 U 14 
1.6 U 1.5 UJ 1.61 U 1.49 U 1.48 U 
1.5 U 1.5 UJ 1.51 U 1.49 U 1.48 U 
78 UJ 78 U 78 U 77U 78 U 
78 UJ 78 U 78 U 77U 78 U 
78 UJ 78 U 78 V 77U 78 U . 
78 UJ 79 J 87 U 77 U 78 U . 
78 UJ 78 U 78 U 77U 78 U 
78 UJ 78 U 78 U 77U 78 U 
1.6 U 1.6 UJ 1.51 U 1.49 U 16 

__..78_UJ 78 U -- 78 U 77U 170 J 

• 



• 
LOCATION 03SB09 03SB10 
NSAMPLE 035B090204 03SB100208 
5AMPLE 035B090204 035Bl00208 
SACODE NORMAL NORMAL 
DEPTH RANGE 2·4 2·8 
CC_TYPE NM NM 
5TATU5 NORMAL NORMAL 
SAMPLE DATE . . . . 
VAUDATED Y Y 
COLLECTION METHOD GRAB GRAB 
DI·N·OCTYL PHTHALATE 67 U 76 UJ 
DIALLATE 67 UJ 75 U 
DIBENZO A H ANTHRACENE 1.3 U 1,46 U 
DIBENZOFURAN 67 V 76 U 
DIETHYL PHTHALATE 67 U 75 U 
DIMETHYL PHTHALATE 67 U 75 U 
DIPHENYLAMINE 67 U 75 U 
ETHYL METHANE SULFONATE 67 U 76 U 
ETHYL PARATHION 67 UJ 75 W 
FLUORANTHENE 1,3 U 1.46 U 
FLUORENE 1,3 U 1.46 U 
HEXACHLOROBENZENE 67 U 75 U 
HEXACHLOROBUTADIENE 67 U 76 U 
HEXACHLOROCYCLOPENTADIENE 67 UJ 76 U 
HEXACHLOROETHANE 67 U 75 U 
HEXACHLOROPROPENE 67 U 75 U 
INDENO(1 23·CD)PYRENE 1.3 U 1.48 U 
ISODRIN 67 U 75 U 
ISOPHORONE 67 U 75 U 
ISOSAFROLE 67 U 75 U 
KEPONE 67 UR 76 UR 
METHAPYRILENE 67 UJ 76 U 
METHYL METHANE SULFONATE 67 U 76 U 
METHYL PARATHION 67 UJ 75 U 
N·NITROSQ.DI·N·BUTYLAMINE 67 W 75 U 
N·NITROSQ.DI·N·PROPYLAMINE 67 UJ 75 W 
N·NITROSODIETHYLAMINE 67 UJ 76 U 
N·NITROSODIMETHYLAMINE 67 U 76 U 
N·NITROSOMETHYLETHYLAMINE 67 UJ 76 U 
N·NITROSOMORPHOUNE 67 UJ 76 W 
N·NITROSOPIPERIDINE 87 W 76 W 
N·NITROSOPYRROUDINE 67 UJ 76 U 
NAPHTHALENE 1,3 U 1.48U 
00 Q. TRIETHYL PHOSPHOROTHIOATE 67 U 76 U 
Q. TOLUIDINE 67 U 76 U 
Ij>. DIMETHYLAMINO AZOBENZENE 87 UJ 76 U 
P.ENTACHLOROBENZENE 67 U 76 U 
PENTACHLOROETHANE 67 U 76 U 

ENTACHLORONITROBENZENE 67 U 76 U 
HENACETIN 67 U 75 U 
HENANTHRENE 1,3 U 1.48 U 
HENOL 67 U 76 UJ 
RONAMIDE 87 U 76 U 

,YRENE 1.3 U 1.48 U 
PYRIDINE 87 U 76 U 
SAFROUE 67 U 76 U 
Eneraetlca(MOIKG) 
, 3 6-TRINITROBENZENE 0,25 U 0,26 U 

I I .3-DINITROBENZENE I 0,26 U I 0.25 U I 

03SB10 
03SB100610 
035Bl00810 

ORIG 
6·10 
NM 

NORMAL . . 
Y 

GRAB 
76 UJ 
75 U 

1,46 U 
76 V 
76 U 
75 U 
75U 
76 U 
75 W 
1,46 U 
1.48 U 
76 U 
75 V 
75 U 
75U 
76 U 

1.46 U 
75 U 
76 U 
75 U 

76 UR 
76 V 
75 U 
75 U 
76 U 

75 UJ 
75 U 
76 U 
75 U 

75 UJ 
75 UJ 
76 U 

1.48 U 
76 U 
76 U 
76 U 
76 U 
76 U 
76 U 
75 U 

1,48 U 
75 U 
75 U 

1.48 U 
75 U 
75 U 

0.26 U 

• 
TA6LEE·2 

SUMMARY OF ANALYTIC RESULTS IN SU6SURFACE SOIL 
SWMU 3· OLD JEEP TRAllJUTTLE SULPHUR CREEK 

NSWC CRANE 
CRANE, INDIANA 

PAGE 9 OF 30 

035611 03SBll 035613 03SB13 
035Bll0208 03S611 0810 03SB130208 03SB130810 
0358110206 035Bll0810 0356130208 035B130810 

NORMAL NORMAL NORMAL NORMAL 
2·8 8·10 2·8 8 ·10 
NM NM NM NM 

NORMAL NO,RMAL NORMAL NORMAL . . . . .. . . 
Y Y Y Y 

GRAB GRAB GRAB GRAB 
74 U 74 U 77U 78 U 
74 U 74 U 77U 78 U 

1.44U 1.43 V 1.49 V 1,61 V 
74 U 74 U 77U 76 V 
74 U 74 V 77U 76 U 
74 U 74 U 77U 78 
74 U 74 U 77 U 78 U 
74 U 74 U 77V 78 U 
74 U 74 U 77V 76 U 

1.44 U 1,43 V 1,49 U 1,61 V 
1.44 U 1.43 U 1.49 U 1.61 U 
74 U 74 U 77U 78 
74 U 74 U 77U 78 U 
74 U 74 U 77U 78 U 
74 U 74 V 77U 78 U 
74 U 74 U 77 V 78 V 

1.44 U 1.43 V 1.49 U 1.61 U 
74 U 74 U 77U 78 U 
74 U 74 U 77V 78 U 
74 U 74 U 77 V 78 U 

74 VR 74 VR 77 VR 78 UR 
74 U 74 V 77U 78 V 
74 U 74 U 77V 78 U 
74 V 74 U 77U 78 U 
74 V 74 U 77V 78 U 

74 W 74 VJ 77 UJ .78 W 
74 U 74 U 77 V 78 U 
74 U 74 V 77U 78 U 
74 V 74 U 77 78 U 

,74 UJ 74 UJ 77 UJ 78 W 
74 UJ 74 UJ 77 UJ 78 W 
74 U 74 V 77U 78 

1.44 U 1.43 U 1.49 U 1.61 U 
74 U 74 V 77U 78 U 
74 U 74 U 77V 78 U 
74 U 74 U 77U 78 U 
74 V 74 U 77U 78 U 
74 U 74 U 77U 78 U 
74 U 74 U 77U 78 U 
74 U 74 U 77V 78 U 

1.44 U 1.43 U 1.49 U 1.61 U 
74 U 74 U 77U 78 U 
74 V 74 V 77U 78 U 

1.44 U 1.43 U 1.49 U 1.61 U 
74 U' 74 U 77U 78 U 
74 U 74 U 77 V, ' 78 U 

0,26 U 0.26 U 0.26 U 0.26 U 

• 
03SB14 035814 03SB15 03SB15 03SB18 

03SB140208 035B140810 03SB150208 03SB150810 035B180208 
0356140208 035B140810 035B150208 035B150810 035B180208 

NORMAL NORMAL ORIG NORMAL NORMAL 
2·8 8·10 2·8 8 ·10 2·8 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
76 UR 78 UR 78 U 77U 78 U 
78 UJ 76 U 78 U 77U 78 U 
1,5 U 1,6 UJ 1.61 V 1.49 V 1.46 V 
76 W 76 U 76 U 77V 76 U 
76 W ' 76 U 78 V 77V 76 V 
76 UJ 76 U 76 U 77U 76 U 
76 W 78 U 78 U 77U 76 U 
76 W 76 U 78 U 77U 76 U 
76 UJ 76 U 78 U 77V 76 UJ 
1.6 U 1.6 UJ 1.51 U 1.49 U 1.48 U 
1.6 V 1,6 W 1.61 U 1.49 V 1,48 U 
76 W 76 U 78 U 77U . 76 U 
76 UJ 78 V 78 U 77U 78 V 
76 UJ 76 VJ ' 78 U 77U 78 U 
76 W 78 V 78 V 77U 78 U 
76 W 76 U ,78 U 77U 76 U 
1.6 U 1.6 W 1.61 U 1,49 U 1.48 U 
76 W 76 U 78 U 77U ,78 U 
78 W 78 U 78 U 77V 78 U 
78 W 78 U 78 U 77U 78 U 
76 VR 76 UR 78 VR 77 VR '. 76 UR 
78 UJ 78 U 78 U 77U ., 78 U 
76 W· 76 U 78 V 77U 76 U 
76 UJ 76 U 78 U 77U 78 U 
76 W 76 U 78 U 77U 78 U 
76 W 78 U 78 W 77 UJ 78 W 
78 UJ 76 U 78 U 77U 78 U 
78 76 VJ 78 U 77U 78 U 
78 W 78 U 78 U 77U 78 U 
78 W 78 U 78 UJ 77 VJ 78 W 
78 W 78 U 78 UJ 77 VJ 78 UJ 
78 W 78 V 78 U 77U 78 U 
1.6 U 1.6 W 1.61 U '1.49 U 1.48 U 
78 W 78 U 78 V 77U 78 V 
78 VJ 78 U 78 U 77U 78 U 
78 W 78 U 78 U 77U 78 U 
78 W 78 U 78 U 77U 78 V 
78 W 78 U 78 U 77V 78 U 

·78 UJ 78,U 78 U 77U 78 U 
78 UJ 78 U 78 U 77V 78 U 
1.6 U 1.6 W 1.61 U 1.49 U 1.48 U 
78 W 78 W 78 W 77U 78 U .. 
78 W 78 U 78 U 77 U 78 U 
1.6 U 1.6 W 1.61 U 1.49 U 14 
78 W 78 W 78 V 77U 78 U 
78 UJ 78 U'· ' 78 U 77V 78 U 

0.26 U 0,26 U 0,25 U 0,26 U 0,25 U 
0,26.U ._L~0.2§'.J.L._~Q,26 ~QJ!'§"'U_I_ 0,2§, U_ l~ 0.2.§ U_ l~ 0,25_U~.L. '1,26 u_ 1_ 0,26 U I 0.25 V 

.. ~ 
;:j' 

't:,.; 
.>k~1 



LOCATION 03SB09 03SB10 03SB10 
N9AMPLE 03SB090204 03SB100208 03SB10081 0 
SAMPLE 039B090204 039Bl00208 03SB100810 
9ACODE NORMAL NORMAL ORla 
DEPTH RANGE 2·4 2·8 e .10 
QC_TYPE NM NM NM 
STATU9 NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VALIDATED 'I' 'I' 'I' 
COL.LECTION METHOD aRAB aRAB aRAB 
2 4 a·TRINITROTOLUENE 0.25 U 0.26 U 0.25 U 
2 4·DINITROTOLUENE 0.25 U 0.26 U 0.25 U 
2 6-DINITROTOLUENE 0.25 U 0.26 U 0.25 U 
2·AMINQ..4 a·DINITROTOLUENE 0.25 U 0.25 U Q.25 U 
2·NITROTOLUENE 0.25 U 0.25 U 0.26 U 
3·NITROTOLUENE 0.25 U 0.26 U 0.25 U 
4·AMINQ..26·DINITROTOLUENE 0.25 U 0.26 U 0.25 U 
4·NITROTOLUENE 0.26 U 0.25 U 0.25 
HMX 0.25 U 0.26 U 0.26 U 
NITROBENZENE 0.25 U 0.26 U 0.25 U 
NITROCELLULOSE 550 U 640 U 540 U 
NITROGLYCERIN 2.6 U 2.6 U 2.6 U 
PETN 1.3 U 0.26 U 0.25 U 
RDX 0.25 U 0.25 U 0.25 U 
TETRYL 0.25 U 0.26 U 0.25 U 
InOrCl&nlca MOiKa 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYWUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
ISODIUM 
.HALLIUM 
TIN 

ANADIUM 
INC 
lacell&neous P&remelera 
ITRATE (MGlKG) 1.2 2.6 2 
ITRITE JMGIKG 11 UJ 12 UR 4.3 UR 
ITRITEINITRATE MGlKG 1.2 J 2.6 J 2 J 

PERCENT MOISTURE % 8.9 10.3 10.9 
PERCHLORATE (UGlKG) 22 UJ 22W 22 UJ 

• 

TABLE E·2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL· 
SWMU 3 • OLD JEEP TRAlIJLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAaE 10 OF 30 

036Bll 036Bll 039B13 03S813 
039Bl10208 03SBll0810 03SB130208 039B130810 
03S8110208 03SBll0810 039B130208 03SB130810 

NORMAL NORMAL NORMAL NORMAL 
2·e 8 ·10 2·e 8 ·10 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL' . . . . .. . . 
'I' 'I' 'I' ''1' 

aRAB aRAB aRAB GRAB 
0.26 U 0.26 U 0.26 U 0.26 U 
0.25 0.25 U 0.26 U 0.26 U 
0.26 U 0.25 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.25 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 
0.26U 0.25 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.25 U 0.25 U 
0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.26 U 0.26 U 
500 U 660 U 640U 670 U 
2.5 U 2.6 U 2.6 U 2.6 U 

0.026 U 0.026 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.25 U 0.26 U 

·0.26 U 0.25 U 0.26. U· 0.26 U 

,. .. 

2.6 1.1 W a.l 2.7 
11 UJ 3.7 J 7.8 UR 2.3 J. 
2.8 J 4.3 J 8.1 J 6 J 
8.9 8.8 12.8 13.8 

22 W 22 W 23 UJ 23 W 

• 

039B14 03SB14 . 03SB16 03SB15 03BBlI1 
035B140208 03SB140810 0398150208 03SB150810 039B180208 
03SB140208 036B140810 03S8150208 03S8150810 03S8180208 

NORMAL NORMAL ORla NORMAL NORMAL 
2·e 8· 10 2·8 8 ·10 2·e 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
'I' 'I' Y Y 'I' 

aRAB aRAB aRAB aRAB aRAB 
0.25 U 0.26 U 0.25 U 0.26 U 0.97 
0.25 0.25 U 0.26 U 0.26 U 0.25 U 
0.25 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.25 U 0.26 U 0.26 U 1.1 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.25 U 0.26 U 0.25 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.25 U 0.55 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.26 U 0.25 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
660 U 670 U 640 U 670 U 560 U 
2.6 2.6 U 2.6 U 2.6 U 2.6 U 
1.5 U 1.6 U 0.26 U 0.26 U 0.26 U 

0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.26 0.26 U 0.26 0.26 U 0.26 U 

.... 

1.8 1.7 8.7 4.6 2 
10 W 36 UJ 11 UR 11 UR 11 UR 
1.8 J 1.7 J 8.7 J 4.6 J 2 J 
11.7 11.7 13.7 12.6 9.3 

23W 23W --- _~23W __ . .. 23 W 22W 

• 



• 
LOCATION 03SB18 03SB17 03SB17 
NSAMPLE 03SB180610 03SB170408 03SB171214 
SAMPLE 035B160810 03SB170406 03SB171214 
SACODE NORMAL NORMAL NORMAL 
DEPTH RANGE 6 -10 4-8 12 -14 
QC_TYPE NM NM NM 
STATU9 NORMAL NORMAL NORMAL 
SAMPLE DATE . - .. .. 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
Dioxins NGlKG)) , 
1 2 3 4 6 7 8 9-OCOO 
12346789-OCOF 
1 234 6 7 8-HPCOO 
1 2 3 4 6 7 8-HPCOF 
1234789-HPCOF 
1 234 7 8-HXCOO 
1 2 3 4 7 8-HXCOF 
1 236 7 8-HXCOO 
1 236 78-HXCOF 
1 2 3 7 8 9-HXCDD 
1 2378 9-HXCOF 
1 23 7 8-PECOO 
1 23 7 6-PECOF 
2 3 4 6 7 8-HXCOF 
234 7 8-PECDF 
2378-TCOO 
2378-TCOF 
TEQBIRO 
TEQFISH 
TEQHUMAN 
TOTAL HPCOO 
TOTAL HPCDF 
TOTAL HXCOD 
TOTAL HXCOF 
TOTALPECOO 
TOTALPECOF 
TOTAL TCOO 
TOTAL TCOF 
Voilltlle Orgllnlcs UatKG)) 
1 1 1 2·TETRACHLOROETHANE 12 U 9.2 U 
1 1 I·TRICHLOROETHANE 12 U 17 J 
1 1 22-TETRACHLOROETHANE 12 U 9.2 U 
1 1 2-TRICHLOROETHANE 12 U 9.2 U 
1 1-0ICHLOROETHANE 12 U 9.2 U 
, '·OICHLOROETHENE 12 U 9.2 U 
l 23-TRICHLOROPROPANE 12 U 9.2 U 
1 2-0IBROMQ-3-CHLOROPROPANE 12 U 9.2 U 
,I 2·0IBROMOETHANE 12 U 9.2 U 

2-0ICHLOROETHANE 12 U 9.2 U 
2·0ICHLOROPROPANE 12 U 9.2 U 
4-010XANE 105 U 106 U 

-BUTANONE 12 U 9.2 U 
-HEXANONE 12 U 10 J 

3-CHLOROPROPENE 12 U 9.2 U 
4·METHYL-2·PENTANONE 12 U 9.2 U 
ACETONE 190 BU 160 BU 
ACETONITRILE 41.6 U 42.6 U 
ACROLEIN --- -- -- --_.- ,-------12 UR 9.2 UR 

• TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAllJLlTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAGE 11 OF30 

03SB18 03SB19 03SB19 03SB20 
03SB180204 03S8190204 03SB181215 03SB200810 
03SB180204 03SB190204 035B181215 03SB200810 

NORMAL NORMAL ORIG ORIG 
2-4 2-4 12 -IS 8-10 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y Y 

GRAB GRAB GRAB GRAB 

174 J 
0.2 UJ 
1.2 J 
0.1 U 
0.1 U 
0.1 U 

0.07 U 
0.1 U 

0.07 U 
0.1 U 

0.09 U 
0.07 U 

, 
0.06 U 
0.07 U 
0.06 U 
0.06 U 
0.06 U 
0.019 
0.019 
0.029 
2.6 U 
0.1 U 

0.16 U 
0.18 BU 

0.27 
0.06 U 
0.12 U 
0.05 U 

9.6 U 4.9 U 0.9 U 1 U 
9.8 U .4.9 U 0.9 U 1 UJ 
9.6 U 4.9 U 0.9 U 1 U 
9.6 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U U 
9,8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
105 U 90 UJ 106 U 100 U 
9.8 U 4.9 UJ. 0.9 UJ 1 U 
9.8 U 4.9 UJ 0.9 J 1 UJ 
9.8 U 4.9 U 0.9 UJ 1 U 
9.8 U 4.9 UJ 0.9 UJ 1 U 
70 BU 4.9 U 11 U 13 BU 
42 U 38.6 UJ 42.6 U 40 U 
9.8 U 4.9 UR 0.9 UR 1 uA 

• 
03SB20 03SB21 03SB21 03S822 03SB22 

O3SB201215 03SB211012 035B211215 03SB220204 03SB221215 
039B201215 03S8211012 039B211215 03SB220204 039B221215 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12-15 10·12 12·1!1 2·4 12·15 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 

Y Y Y Y Y 
GRAB GRAB GRAB ORAB GRAB 

4.6 U 12 U 1 U 12 U 5.4 U 
4.8 U 12 U 1 U 12 U 5.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 5.4 U 
4.8 U 12 U 1 U .12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 5.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
100 U 105 U 116 U 90U 96 U , 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 13 J 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 UJ 
4.8 U 12 U 1 U 12 U 6.4 U 
64 BU 110 BU 33 BU 230 BU 6.4 UR 
39.6 U 42 U 45 U 38.6 U 38 U 
4.8 UR 12 UR 1 UR 12 I..JB _ '--- 6.~.JJB ___ 



LOCATION 03SB18 03SB17 03se17 
NSAMPLE' 038B180810 0388170408 038B171214 
SAMPLE 0388180810 03S8170408 03S8171214 
SACODE NORMAL NORMAL NORMAL 
DEPTHRANOE 8 ·10 4·8 12 ·14 
CC_TYPE NM NM NM 
STATUS NORMAL· NORMAL NORMAL 
8AMPLEDATE . . . . . . 
VAUDATED Y Y Y 
COLLECTION METHOD aRAB aRAB aRAB 
ACRYLONITRILE 12 UR 9.2 UR 
BENZENE 12 U 9.2 U 
BROMODICHLOROMETHANE 12. U 9.2 U 
BROMOFORM 12. U 9.2 U 
BROMOMETHANE 12 U 9.2 U 
CARBON DISULFIDE 12 U 9:2 U 
CARBON TETRACHLORIDE 12 U 9.2 U 
CHLOROBENZENE 12 U 9.2 U 
CHLOROOIBROMOMETHANE 12 U 9.2 U 
CHLOROETHANE 12 U 9.2 U 
CHLOROFORM 12 U 9.2 U 
CHLOROMETHANE 12 U 9.2 U 
CHLOROPRENE 12 U 9.2 U 
CIS·l 2·DICHLOROETHENE 12 U 9.2 U 
CIS· 1 3·DICHLOROPROPENE . 12 U 9.2 U 
DIBROMOMETHANE . 12 U 9.2 U 
DICHLORODIFLUOROMETHANE 12 U 9.2 U 
ETHYL METHACRYLATE 12 U .9.2 U 
ETHYL8ENZENE 12 U 9.2 U 
ISOBUTANOL 41.6 U 42.5 U 
METHACRYLONITRILE 12 U 9.2 U 
METHYL IODIDE 12 UJ 9.2 W 
METHYL METHACRYLATE 12 U 9.2 U 
METHYLENE CHLORIDE 29 BU 23 BU 
PROPIONITRILE 41.6 U 42.6 U 
STYRENE 12 U 9.2 U 
TETRACHLOROETHENE 12 U 9.2 U 
TOLUENE 12 U 9.2 U 
TOTAL XYLENES 12 U 9.2 U 
TRANS· 1 2·DICHLOROETHENE 12 U 9.2 U 
TRANS· 1 3·DICHLOROPROPENE 12 U 9.2 U 
TRANS· 1 4·DICHLORQ..2·BUTENE 12 U 9.2 U 
TRICHLOROETHENE 12 U 9.2 U 
TRICHLOROFLUOROMETHANE 12 U 9.2 U 
't!NYL ACETATE 12 UJ 9.2 UJ 
!V/NYL CHLORIDE 12 U 9.2 U 
StllmlvolllUIII Orllllnica UGlKGl\ 
1'245·TETRACHLOROBENZENE 77U 80 U 74 U 
1-24·TRICHLOROBENZENE 77U 80 U 74 U 
1 2·DICHLOROBENZENE 77U 80 U 74 U 
1 3·DICHLOROBENZENE 77U 80 U 74 U 
1 4·DICHLOROBENZENE 77U 80 U 74 U 
1 4·NAPHTHOQUINONE 17U 80 U 74 U 
1 4·PHENYLENEDIAMINE 77 UJ 80 UR 4 UR 
I·NAPHTHYLAMINE 77U 80 U 74 U 
2 Z·OXYBIS l-CH OROPROPANE 77 ·UJ 80 UJ 74 UJ 
2 3 4 6-TETRACHLOROPHENOL 77U 80 U 74 U 
246·TRICHLOROPHENOL 77 U 80 U 74 U 
2,4,8·TRICHLOROPHENOL 771J 80 U _~4 U 

• 

TABLEE·2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACe SOIL 
SWMU 3 • OLD JEEP TRAllJUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAOE 12 OF 30 

03S818 03S819 03S819 03S820 
0388180204 03S8190204 0388191215 03S8200810 
03S8180204 0388190204 0388191215 0398200810 

NORMAL NORMAL ORIO ORIO 
2·4 2·4 12 ·15 8 ·10 
NM NM NM NM 

NORMAL NORMAL . NORMAL NORMAL . . . . .. . . 
Y Y. Y Y 

aRAB ORA8 aRAB aRAB 
9.8 UR 4.9 UR 0.9.UR 1 UR 
9.8 U 4.9 U 0.9 U 1 U 

9.8 " 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 UJ 1 U 
9.8 U 4.9 UJ 0.9 UJ 1 U 
9.8 U 4.9 UJ 0.9U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U· 
9.8 U 4.9 U 0.8 U 1 U 
9.8 U 4.9 U 0.9 UJ 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U . 4.9·U ·0.9U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 UJ ·0.9·UJ '1 U 
9.8 U . 4.9 U 0.9 U .1·U 
9.8 U 4.9 U· 0,9· U 1 U 
42 U 38.6 UJ 42.6 U 40 U 
9.8 U 4.9 U 0.9 U 1 U. 
9.8 W 4.9 UJ 0.9 UJ lUJ 
9.8 U 4.9 U 0.9 U 1 U 
18 B 9 BU 2 BU 3 BU 
42 U 38.6 UJ 42.6 U 40 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U. 0.9 U ·1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8·U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 UJ 1 U 
9.8 U 4.9 U 0.9 U 1 U 
9.8 U 4.9 U 0.9 UJ 1 U 
9.8 U 4.9 UJ 0.9 UJ lUJ 
9.8 U 4.9 U 0.9 U 1 U 

79 U 73 U 76 U 80 U 
79 U. 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 60 U 
79 U 73 UR 76 UR 80 UR 
79 U 73 U 76 U 80 U 
79 U 73 UJ 78 UJ 80 UJ 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U __ 80JL ___ 

• 

03S820 03S821 03SB21 03SB22 038B22 
03SB201215 0388211012 O3S8211215 03SB220204 03S8221215 
O3S8201215 0388211012 03S8211215 O3S8220204 03SB221215 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12·15 10·12 12·15 2·4 12·15 

NM . NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 

.Y Y Y Y Y 
aRAB aRAB aRAB aRAB aRAB 

4.8 UR 12 UR 1 UR 12 UR 6.4 UR 
4.8 U 12 U 1 U 12 U 5.4 U 
4.8 U 12 U 1 U 12 U 5.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 UJ 
4.8 U 12 U I U 12 U 6.4 UJ 
4.8 U 12 U 1 U 12 U 5.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 5.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U '.1 U 12'U' '6.4 UJ 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U ·12 U '1 U 12 U 6.4 U 

39.6 U 42 U 45 U 38.6 U 38 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 UJ 12 UJ 1 UJ 12 UJ 5.4 UJ 
4.8 U 12 U 1 U 12 U 6.4 U 
17 BU 84 BU 17 BU 61 BU 118U 
39.6 U 42 U 46 U 38.6 U 38 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12.U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 11.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 5.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 1 U 12 U 6.4 U 
4.8 U 12 U 6 12 U 6.4 U 
4.8 UJ- 12 UJ lUJ 12 W 5.4 UJ 
4.8 U 12 U 1 U 12 U 6.4 U 

nu 77 U 76 U 80 U 79 U 
77U 77U 76 U 80 U 79 U 
77U 17U 76 U 80 U 79 U 
77U 77 U 75 U 80 U 79 U 
17U 77U 75 U 80 U 78 U 
17U 77U 76 U 80U 78 U 

77 UR 77 UR 75 UR 80 UR 78 UJ 
77U 17U 75 U 8O-U 78 U 

17UJ 77UJ 75 UJ 80 UJ 79 U 
77U 17U 75 U 80 U 79 U 
77U 77U 76 U 80 U 79 U 

_. 77 U __ --77U ---- --75 U 80 U 79 U 

• 



• 
LOCATION 035B16 035B17 035617 
N9AMPLE 035B150510 035B170405 035B171214 
5AMPLE 035B160610 035B170406 0358171214 
5ACODE NORMAL NORMAL NORMAL 
DEPTH RANaE 6 ·10 4-8 12 ·14 
QC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE - . . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD aRAB aRAB aRAB 
2 4-DICHLOROPHENOL 77U 80 U 74 U 
24-DIMETHYLPHENOL 77U 80 U 74U 
2 4-DINITROPHENOL 77 UJ 80 U 74 U 
2 6·DICHLOROPHENOL 77U 80 U , 74 U 
2·ACETYLAMINOFLUORENE 77U 80 U 74 U 
2·CHLORONAPHTHALENE 77U 80 U 74 U 
2·CHLOROPHENOL 77U 80 U 74 U 
2·METHYLNAPHTHALENE 1.49 U 1.5 U 1.4 U 
2·METHYLPHENOL 77U 80 U 74 U 
2·NAPHTHYLAMINE 77U 80 U 74 U 
2·NITROANIUNE 77U 80 U 74 U 
2·NITROPHENOL 77U 80 U 74 U 
2,PICOUNE 77U 80 U 74 U 
3&4·METHYLPHENOL 77U 60 U 74 U 
33··DICHLOROBENZIDINE 77U 80 U 74 U 
33'·DIMETHYLBENZIDINE 77U 80 U 74 U 
3·METHYLCHOLANTHRENE 77U 80 U 74 U 
3-NITROANIUNE 77U 80 U 74 U 
46·DINITR0-2·METHYLPHENOL 77U 80 U 74 U 
4·AMINOBIPHENYL 77U 80 U 74 U 
4·BROMOPHENYL PHENYL ETHER 77U 80 U 74 U 
4·CHLOR0-3·METHYLPHENOL 77U 80 U 74 U 
4·CHLOROANILINE 77 U 80 U 74 U 
4·CHLOROPHENYL PHENYL ETHER 77U 80 U 74 U 
4-NITROANILINE 77 U 80 U 74 U 
4·NITROPHENOL 77 UJ 80 U 74 U 
4·NITROOUINOLINE·I·0XIDE 77 UR 80 UR 74 UR 
6·NITRO-O-TOLUIDINE 77U 80 U 74 U 
7 12·DIMETHYLBENZ A ANTHRACENE 77U 80 U 74 U 
A A·DIMETHYLPHENETHYLAMINE 77 UJ 80 U 74 U 
ACENAPHTHENE 1.49 U 1.6 U 1.4 U 
ACENAPHTHYLENE 1.49 U 1.6 U 1.4 U 
ACETOPHENONE 77U 80 U 74 U 
ANILINE 77U 80 U 74 U 
ANTHRACENE 1.49 U 1.6 U 1.4 U 

RAMITE 77U 80 U 74 U 
ENZO A ANTHRACENE 1.49 U 1.6 U 1.4 U 

BENZO A PYRENE 1.49 U 1.6U 1.4 U 
ENZO 6 FLUORANTHENE 1.49 U 1.5 U 1.4 U 
ENZO 0 H I PERYLENE 1.49 U 1.6 U 1.4 
ENZO K FLUORANTHENE 1.49 U 1.5 U 1.4 U 
ENZVL ALCOHOL 77U 80 U 74 U 
IS 2·CHLOROETHOXY METHANE 77U 80 U 74 U 
IS 2·CHLOROETHYL ETHER 77U 80 U 74 U 

BIS 2·ETHYLHEXYL PHTHALATE 77U 80'U 74 U 
BUTYL BENZYL PHTHALATE 77U 60 U 74 U 
CHLOROBENZlLA TE 77U 80U 74 U 
CHRYSENE 1.49 U 1.6 U 1.4 U 
lDl-N·B_UTYL PHTHALATE 77U 80 U 74 U 

• 
TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE! SOIL 
SWMU 3. OLD JEEP TRAlLJUTTLE SULPHUR c:REEK 

NSWCCRANE 
CRANE. INDIANA 
PAoE 13 OF 30 

035618 035B19 03S619 035620 
035B180204 03SB190204 035B191215 035B200810 
0356180204 035B1Q0204 03SB191215 03SB200810 

NORMAL NORMAL ORlo ORlo 
2·4 2·4 12 ·15 8 ·10 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y Y 

aRAB oRA6 aRAB aRAB 
79 U 73 U 78 U 80 U 
79 U 73 U 76 U 60 U 

79 UJ 73 U 78 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 78 U 80 U 
79 U· 73 U 78 U 80 U 
79 U 73 U 78 U 80 U 

66 " 5.7 U 1.6' U 1.5 U 
79 U" 73 U 76 U 80 U 
79 U 73 U 78 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 60 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 60 U 
79 U 73 U 78 U 80 U 
79 U 73 U 76 U 80 U 
79 U 73 UR 76 UR 80 UR 
79 U 73 U 76 U 80 U 
79 U 73 U 76 U 80 U 

79 UJ 73 U 78 U 80 U 
6.1 U 6.7 U 1.6 U 1.6 U 
6.1 U 6.7 U 1.6 U 1.6 U 
79 U 73 U 76 U SOU 
79 U 73 U 76 U 80 U 

'6.1 U 6.7 U 1.6 U 1.6 U 
79 U 73 U 76 U 80 U 

72 6.7 U 1.6 U 1.6 U 
110 6.7 U 1.6U 1.6U 
290 6.7 U 1.5 U 1.6 U 
100 6.7 U 1.5 U 1.6 U 

8.1 U 6.7 U 1.5 U 1.6 U 
79 U 73 U 78 U 80 U 
79 U 73 U 78 U 80 U 
79 U 73 U 76 U 60 U 
260 J 91 J 78 UJ 80 U 
79 U 73 U 76 U 80 U 
79 U 73 U 78 U 80 U 
140 6.7 U 1.6 U 1.6 U 

2300 320J 76 U 80 U 

035B20 03S621 039B21 
039B201215 03SB211012 03SB211215 
03SB201215 03SB211012 035B211215 

NORMAL NORMAL NORMAL 
12 ·15 10 ·12 12 ·15 

NM NM NM 
NORMAL NORMAL NORMAL . . .. . . 

Y Y Y 
aRAB aRAB aRAB 
77U 77U 76 U 
77U 77U 76 U 
77U 77 U 76 U 
77U 77U 76 U 
77U 77U 76 U 
77U 77U 75 U 
77U 77U 75 U 
1.6U 1.5 U 1.5 U 
77U 77U 76 U 
77U 77U 76 U 
77 U 77 U 76 U 
77U 77U 76 U 
77U 77U 76 U 
77U 77U 76 U 
17 U 77U 76 U 
77U 77U 76 U 
77U 77U 76 U 
77U 77U 76 U 
77U 77U 75 U 
77U 77U 76 U 
77U 77U 75 U 
77U 77U 75 U 
77 U 77U 6 U 
77U 77U 75 U 
77U 77U 75 U 
77U 77U 76 U 

77 UR 77 UR 76 UR 
77U 77U 75 U 
77 U 77U 75 U 
77U 77U 76 U 
1.5 U 1.6 U 1.5 U 
1.6 U 1.6 U 1.6 U 
77U 77U 76 U 
77U 77U 76 U 
1.6 U 1.6 U 1.6 U 
77U 77U 76 U 
1.6 U 1.6 U 1.6 U 
1.6 U 1.6 U 1.6 U 
1.5 U 1.6 U 1.5U 
1.6 U 1.6 U 1.6 U 
1.5U 1.6U 1.6 U 
77U 77U 76 U 
77U 77U 76 U 
77U 77U 76 U 
77U 77 76 U 
77U 77U 75U 
77U 77U 76 U 
1.6 U 1.5U 1.6 U 
77U 77U 76 U 

• 
03S622 

03SB220204 
035B220204 

NORMAL 
2·4 
NM 

NORMAL . . 
Y 

aRAB 
80 U 
60 U 
80 U 
80 U 
80 U 
80 U 
80 U 

. 140 
83 J 
80 U 
80 U 
80 U 
80 U 
130 J 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 

80 UR 
80 U 
80 U 
80 U 
6.3 U 
8.3 U 
81 J 
80'U 
6.3 U 
80 U 
8.3 U 
8.3 U 
8.3 U 
8.3 U 

32 
80 U 
80 U 
80 U 
410 

80 U 
80 U 
8.3 U 
100 J 

03SB22 
035B221215 
03SB221215 

NORMAL 
12 ·15 

NM 
NORMAL 

. -
Y 

aRAB 
79 U 
79 U 

79 UJ 
79 U 
79 U 
79 U 
79 U 

28 
79 U 
79 U 
79 U 

. 79 U 
79 U 
79 U 
79 U 
79 U ~ .. 
79 U'Y";:, 

;;t~ 
-:<' ;:~ 

~ .. J5 
4 .. Di 

t~~ 79 U~~,' 
79 u·o ··-l:l ~ t~;:;~ 
79 U 

,. 

79 U 
.. 

79 U 
79 U 
79 U 

.t~.:,)~ 

." ~~~~ 
79 U ,/:~~ 

79 UJ 
79 UR 
79 U 
79 U 
79 UJ 
1.6 U 
1.6 U 
79 U 
79 U 
1.6 U 
79 U 
1.6 U 
1.6 U 
1.6 U 
1.5 U 
1.6 U 
79 U , 
79 U 
79 U 
110 J 
79 U 
79 U 
1.!U 
79 U 



LOCATION 03SB15 03SB17 03SB17 
NSAMPLE 039B180810 03SB170408 03SB171214 
8AMPLE 039B160810 039B170408 039B171214 
SACODE NORMAL NORMAL NORMAL. 
DEPTHRANOE 8 ·10 • 4·8 12·14 
QC_TYPE NM NM NM 
STATU9 NORMAL NORMAL NORMAL 
8AMPLE DATE . . . . . . 
VAUDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
DI·N·OCTYL PHTHALATE 77U BO U 74 U 
DIAu.ATE 77U BO U 4 U 
DIBENZO A H ANTHRACENE 1.49 U 1.6 U 1.4 U 
DIBENZOFURAN 77U 80 U 74 U 
DIETHYL PHTHALATE 77 U BO 'U 74 U 
DIMETHYL PHTHALATE 77U 80 U 74 U 
DIPHENYLAMINE 77U 80 U 14 U 
ETHYL METHANE SULFONATE 77U BO U 74 U 
ETHYL PARATHION 17 UJ GO U 74 U 
FLUORANTHENE 1.49 U 1.6 U 1.4 U 
FLUORENE 1.49 U 1.6 U 1.4 U 
HEXACHLOROBENZENE 77U 80 U 74 U 
HEXACHLOROBUTADIENE 77U 80 U 74 U 

. HEXACHLOROCYCLOPENTADIENE 77U BO U 74 U 
HEXACHLOROETHANE 77U 80 U 74 U 
HEXACHLOROPROPENE 77U 80 U 74 U 
INDEN J(1 2 3-CD PYRENE 1.49 U 1.5 U 1.4 U 

. ISOORIN 77U 80 U 4 U 
: ISOPHORONE 77U 80 U 74 U 

ISOSAFROLE 77U 80 U' 74 U 
KEPONE 77 UR 80 UR 74 UR 
METHAPYRILENE 77U BO UJ 74 W 
METHYL METHANE SULFONATE 7?U BO U 14 U 
METHYL PARATHION 77 U BO U 74 U 
N·NITROSO-DI·N·BUTYLAMINE 77U BO U 74 U 
N·NITROSO-DI·N·PROPYLAMINE 77 UJ BO U· 74 U 
N·NITROSODIETHYLAMINE 77U BO U 74 U 
N·NITROSOOIMETHYLAMINE 77U 80 U 74 U 
N·NITROSOMETHYLETHYLAMINE 77 U BO U 74 U 
~NITROSOMORPHOLINE 77 UJ 80 UJ 74.UJ 
N·NITROSOPIPERIDINE 77 UJ 80 W 74 UJ 
N·NITROSOPYRROUDINE 77U BO U 74 U 
NAPHTHALENE 1.49 U 1.5 U 1.4 U 
o 0 0-TRIETHYL PHOSPHOROTHIOATE 77U BO U 74 U 
0-TOLUIDINE 71U 80U 74 U 
P-..l.DIMETHYLAMINQlAZOBENZENE 77U BO U 74 U 
P£NTACHLOROBENZENE 77U 80U 74 U 
P~NTACHLOROETHANE 77U 80 U 74 U 
PENTACHLORONITROBENZENE 77U 80 U 74 U 

ENACETIN 77U 80 U 74 U 
ENANTHRENE 1.49 U 1.6 U 1.4 U 
ENOL 77U 80 U 74 U 
ONAMIDE 77U 80 U 74 U 

YRENE 1.49 U 1.6 U 1.4 U 
PYRIDINE 77U 80 UJ 74 UJ 
SAFROLE 77U 80 U 74 U 
EnerQetlca MGlKG 
1 3 5·TRINITR BENZENE 0.26 U 0.25 U 0.26 U 

11.3·DINITROBENZENE I 0.25 U I 0.25 U 1~.25 U 

• 

TABLE E·2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACe 80lL 
SWMU 3. OLD JEEPTRAlIJUTTLE SULPHUR CREEK 

N8WCCRANE 
CRANE, INDIANA 
PAGe 14 OF 30 

03SB18 03SB19 038B18 038B20 
03SB180204 039B190204 03SB191215 038B2OO810 
039B180204 039B190204 039B191218 039 B20081 0 

NORMAL NORMAL OFIIG ORIG 
2·4 2·4 .12 ·15 a .10 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . .. 
Y Y Y Y. 

GRAB GRAB GRAB GRAB 
79 U 73 U 76 U 80 U 
79 U 73 U 78 U 80 U 
8.1 U 6.7 U 1.6 U 1.6 U 
79 U 73 U 78 U 80 U 
19 U 13 U 76 U 80 U 
79 U 73 U 76 U 80 U 
19 U 73 U 78 U 80 U 
79 U 73 U 16 U 80U 
79 U 73 U 16 U 80 U 
100 29 1.6 U 1.6 U 

8.1 5.7 U 1.6 U 1.6 U 
. 79 U 73 U. 78 U 80 U 

79 U 73 U 78 U BO~V 
79 U 73 U 78 U 80 U 
79 U 73 U- ·78 U· 80 U 
79 U 73 U 78 U 80 U 
IJJ 6.7 U 1.5U 1.5 
79 U '73 U 78 U 80U 
79 U 73 U 78 U 80 U 
79 U 13 U 78 U 80U 

79 UR 73 UR 78 UR 80 UR 
79 U .73 UJ 78 UJ 80UJ 
79 U 73 U 76 U 80 U 
79 UJ 73.U ·78 U ·80 U 
79 U 73 U 76 U BO 
79 U 73 U 78 U 80 U 
79 U 73 U 78 U 80U 
79 U 73 U .78 U 80 U 
79 U 73 U 78 U 80 U 
79 U 73 W 78 UJ 80 UJ. 
79 U 73 UJ 78 W 80 W 
79 U 73 U 78 U 80 U 
110 6.7 U 1.5 U 1.5 U 

79 U 73 U 78 U 80U 
79 U 73 U 78 U 80 U 
79 U 73 U 78 U ·80 U 
79 U 73 U 78 U 80 
79 U 73 78 U 80U 
79 U 73 U 78 U 80 U 
79 U 73 U· '78 U 80 U 

85 5.7 U 1.6 U 1.5 U 
79 U 73 U 78 U 80 U 
79 U 73 U 78 U 80 U 
160 33 J 1.6 U 1.6 U 

79 U 73 UJ 78 UJ 80UJ 
79 U 73 U 78 U 80U 

I 0.26 U 0.25 U 0.26 U 0.26 U 
0.25 U I 0.26 U 0.26 U 0.25 U 

• 

03SB20 039B21 03SB21 038B22 03SB22 
038B201215 039B211012 038B211215 038B220204 039B221215 
039B201215 039B211012 039B211215 039B220204 03SB221215 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12·15 10 ·12 12 ·15 2·4 12015 

NM NM NM NM NM 
NORMAl NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 

Y. Y Y Y Y 
GRAB GRAB GRAB GRAB GRAB 
77U 77U 76 U 80 U 79 U 
77U 77U 76 U 80 U 79 U 
1.6 U 1.6 U 1.5U 6.3 U 1.6 U 
77U 77U 76 U 80 U 79 U 
77U 77U 16 U 60 U 19 U 
77U 77U 75 U 60 U 79 U 
77U 77U 76 U 80 U 79 U' 
77 U 77U 76 U 80 U 79 U 
77U 77U 75 U 80 U 79 W 
1.6 U 1.6 U 1.6 U 6.3 U 1.6 U 
1.6 U 1.6 1.5U 8.3 U 1.6 U 
7 U 7 U 76 80 U 79 U 
77U 77U 76 U 80 U 79 U 
77U 77U 76 U 80 U 79 U 
77U 77U 75·U 80 U 79 U 
7 U 7lU 76 U 80U 79 U 
1.6U 1.6 U 1.5 U 8.3 U 1.6 U 
77U 77U 75 U 80 U 79 U 
nu 77U 75 U 80 U 79 U 
77U 77U 76 U 80 U 79 U 

77 UR 77 UR 75 UR 80 UR' 79 UR 
77UJ 77 UJ 75 UJ BO W 79 U 
77U 77U 76 U 80 U 79 U 
nu 77U 75 U 80 U 79 U. 
77U 77U 76 U BO U 79 U 
77U 77U 75 U 80 U 79 UJ 
77U 77U 76 U 80 U 79 U 
77U 77U 76 U 80 U 79 U 
77U 77 U 75 U 80 U 79 U 
77UJ 77UJ 75 UJ 80 UJ 79 UJ 
77UJ 77W 76 W 80W 79 W 
77U 71U 75 U 80 U 79 U 
1.6 U 1.6 U 1.6 U 180 23 
77U 77U 76 U 80 U 79 U 
77U 77U 76 U 80 U 79 U 
77!J 77U 76 U 80 U 79 U 
77U 77U 75 U 80 U 79 U 
71U 77U 75 U 80 U 79 U 
77U 77 U 75 U 80 U 79 U 
77U 77U 75 U 80 U 79 U 
1.5 U 1.5U 1.6 U 46 1.5 U 
77U 77U 76 U 80U 79 U 
77U 77U 75 U 80 U 79 U 
1.6 U 1.6 U 1.6 U 43 1.5 U 
17W rTW 75 UJ 80W 79 U 
77U 77 76 U 80 U 79 U 

0.26 U 0.26 U 0.26 U 0.26 U I 0.26 U 
0.25 U 0.25 U 0.25 U 0.25 U _1_ 0.25 U I 

• 



•• 
LOCATION 03SB18 03SB17 03SB17 
NSAMPLE 03S8180810 03S8170408 03S8171214 
SAMPLE 03S8180810 0358170408 03S8171214 
SACODE NORMAL NORMAL NORMAL 
DEPTH RANaE 8; 10 4-8 12-.14 
CC_TYPE NM NM NM 
STATUS NORMAL . NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VAUDATED Y Y Y 
COLLECT10N METHOD aRAB aRAB aRAB 
24 a-TRINITROTOLUENE 0.26 U 0.26 U 0.26 U 
24·DINITROTOLUENE 0.25 U 0.26 U 0.26 U 
2 6-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
2-AMINC>-4 a-DINITROTOLUENE 0.25 U 0.26 U 0.25 U 
2·NITROTOLUENE 0.25 U 0.26 U 0.25 U 
3·NITROTOLUENE 0.25 U 0.25 U 0.26 U 
4·AMINC>-2 a-DINITROTOLUENE 0.25 U 0.25 U '0.26 U 
4·NITROTOLUENE 0.25 U 0.25 U 0.26 U 
HMX 0.26 U 0.26 U 0.26 U 
NITROBENZENE 0.25 U 0.25 U 0.26 U 
NITROCELLULOSE 660 U 570 U 600 U 
NITROOL YCERIN 2.5 U 2.6 U 2.6 U 
PETN 0.25 U 1.6 U 1.4 U 
RDX 0.25 U 0.26 U 0.26 U 
TETRYL 0.26 U 0.25 U 0.25 U 
InorClanl.,. MQ/Ka 
ALUMINUM 6820 J 2900J 
ANTIMONY 0.26 U 0.37 U 
ARSENIC 3.8 J 8.1 J 
BARIUM 161 J 38.7 J 
BERYLLIUM 0.62 J 0.29 J 
CADMIUM 0.63 0.28 U 
CALCIUM 1940 J 1680 J 
CHROMIUM 9.5 J 10.1 J 
COBALT 12.1 J 6.2 J 
COPPER 4.6 J 4.3 J 
IRON 11000 J 13900 J 
LEAD 12.6 J 7.6 J 
MAONESIUM 634 J 263 J 
~ANOANESE 1270 J 378 J 
MERCURY 0.019 J 0.016 UJ 
NICKEL 9.2 J 8.7 J 
POTASSIUM 316 J 227 J 
SELENIUM 0.27 J 0.22 J 
ISILVER 0.04 U 0.04 U 
ISODIUM 39 U 18.8 U 

HALLIUM 0.11 0.05 
IN 0.24 U 0.17 U 
ANADIUM 16.7 J 11.3 J 
INC 18.3 J 29.5 J 
Iscelleneous Parameters 
ITRATE MaIKO 2.3 2 J 2 J 
ITRITE MaIKO 44 UR 11 UJ 10 UJ 
ITRITEINITRATE MaIKO 2.3 J 2 J 2 J 

PERCENT MOISTURE % 12.5 14.3 17 
PERCHLORATE (UOIK(:ll - ~2_J 23 U 24 U 

•• 
TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAlI..II.ITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 
PAaE150F30 

03SB18 03SB19 03SB19 03SB20 
03S8180204 03S8190204 03SB191215 03S8200810 
03S8180204 03S8190204 0398191215 03S8200810 

NORMAL NORMAL ORla ORla 
2-4 2·4 12,·16 8 ·10 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
.Y Y Y Y 

aRAB aRAB aRA8 aRAB 
0.26 U 2.1 0.26 U 0.26 U· 
0.a3 J 0.26 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.25 U 0.25 U 

1.7 0.83 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 

1.1 0.66 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 

0.99 6.8 0.63 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 
680 UJ 630 U '640 U 660 U 
2.6 U 2.6 U 2.6 U 2.6 U 
1.6 U 1.4 U 1.6 U 1.6 U 

3.9 0.92 0.26 U '0.26 U 
0.25 U 0;26 U 0.26 U 0.26 U 

' 8640 J 7760 J 3370 J 7020 J 
1.4 U 0.38 U 0.27 U 0.22 U 
4.6 J' 2.4 J 2.8 J 2.6 J 

95.2 J 100 J 39.3 J 136 J 
0.63 0.44 J 0.29 J 0.84 J 
3.6 3.1 0.37 0.4 

113000 J 74700 J 3180 J 22800 
21.8 J 6.3 J 19.1 J a.7 J 

9.9 7 J 6.3 J 9.3 J 
12.6 J 4.3 J 4.6 'J 6.6 J 

27200 J 7200 J 12900 J 9630 J 
1110 J 616 J 46 J 10.6 J 
7670 J 4790 J 663 J .. 1470 J 
810 J 797 J 400 J 460 J 

0.026 J 0.023 0.016 0.026 J 
17.3 J 10.8 J 9 J 10.3 J 
1260 J 381 J 293 J 370 J 
0.17 U 0.16 J 0.18 J 0.17 J 
0.04 U 0.04 U 0.04 U 0.04 U 
644 J 17.6 U 24.9 U 62.6 U 
0.08 0.06 0.05 0.1 

0.84 U 0.61 U 0.37 U 0.32 U 
20.9 9.2 J 6.6 J 10.8 J 

112 J 70.8 J 21.6 J 24.4 J 

3.9 2.4 2.1 J 1.9 J 
16 UJ 3.3 U II U 22UJ 
3.9 J 2.4 J ·2.1 1.9 J 

16 18.6 13.1 16.7 
20 U 24 U 23U 24 U 

03SB20 03S821 03S821 
03S8201215 03S8211012 03S8211215 
O3S8201215 03S8211012 03S8211215 

NORMAL NORMAL NORMAL 
12 ·15 10·12 12·15 

NM NM NM 
NORMAL NORMAL NORMAL . . . . . . 

Y Y Y 
aRAB aRAB aRAB 
0.26 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 
0.26 U· 0.26 U 0.26 U 
0.25 U 0.25 U 0.26 U 
0.26 U 0.26 U 0.26 U 
620 U 670 U 640 U 
2.6 U 2.6 U 2.6 U 
1.6 -.Y 1.6 U 1.6 U 

0.26 U 0.25 U 0.25 U 
0.26 U 0.25 U 0.26 U 

2660 J 1400 J 2290 J 
0.19 U 0.08 J 0.18 U 
3.1 J 0.63 J 2 J 

42.4 J 10.8 J 20.3 J 
0.4 J 0.11 J 0.24 J 

0.28 U 0.28 U 0.29 U 
1990 J 226J 274 J 
8.3 J 3 J 10 J 
3.6 J 3.7 J 3.4 J 
4.2 J 1:4 J' 3.8 J 

11300 J 2620 J 8990 J 
4.6 J 3 J 4.3 J 
482 J 148 J 226J 
809 J 130 J 1070 J 

0.018 UJ 0.018 UJ 0.018 UJ 
9.4 J 3 J 6.8 J 
260 J 246 J 261 J 
0.18 J 0.16 J 0.17 J 
0.04 U 0.04 U 0.04 U 
34.8 U 30.6 U 27.8 U 

0.06 0.04 U 0.04 U 
0.29 U 0.12 U 0.16 U 
9.1 J 2.6 J 6 J 
13.3 J 7.2 J 14.2 J 

1.8 J 2.1 J 2.8 J 
17 UJ II UJ II UJ 
1.6 J 2.1 J 2.8 J 
20.5 17.2 10.9 
25 U 24 U 22U 

• 
03S822 

03S8220204 
03S8220204 

NORMAL 
2·4 
NM 

NORMAL 
. -
Y 

aRAB 
0.26 U 
0.25 U 
0.25 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
0.63 R 
0.26 U 
690 U 
2.6 U 
1.6 U 

0.26 U 
0.26 U 

7390 J 
4.8 J 
4.1 J 

89.6 J 
0.36 
8.8 

67600 J '4 

11.4 J 
9.4 J 
12.9 J 

10600 J 
387 J 
2600 J 
817 J 

0.018 U 
9.5 J 
416 J 

0.17 U 
0.04 U 
888 J 
0.07 
7.1 J 
10.9 J 
122 J 

3.4 
2.4 U 
3.4 J 
18.2 

24 U 

03S822 
0358221215 
03SB221215 

NORMAL 
12·15 

NM 
NORMAL .. 

Y 
aRAB 
0.26 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.26 U 
0.26 U 

3.9 
0.26 U 
670 U 
2.6 U 
1.6 U 

2.1 
0.26 U 

... 
, "..-~;..-

[~ 
=:. ... ~ 

4f5 
).~~-

• .l.!/.t; 

3290-J"'" .. : :1~~~~;~E: 
0.84 J"" 
42 J"" " ; 

68.3 J Ij 
fi~~~~i~ 

~:.'~. ;:fI~ 
~~-.-~: 0.38 J 

0.76 
2300 J 

--.,~ 

·fi~ 
16.9 J ~J~1.! 

6.8 J -~ 

6.1 J 
.::::~ .. 

16200 J 
28.8 J 
467 J 
408 J 
0.027 
9 J 

304 J 
0.17 J 
0.04 U 

41 U 
0.06 

0.29 U 
10.2 J 
31.1 J 

2.6 
11 U 
2.6 J 
12.8 

23 U 



LOCATION 03S823 03S824 039824 
NSAMPLE 03S8230810 03SB240408 03S8241215 
SAMPLE 039B230610 03S8240408 03SB241215 
9ACODE NORMAL NORMAL NORMAL 
DEPTH RANGE 8 -10 4-8 12-15 
QC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAl 
SAMPLE DATE - - - - - -
VALIDATED Y Y Y 
COLLECTION METHOD GRA8 aRAB aRAB 
Dioxin. NClIKG)) 
12348789-OCDO 970 J 
12348789-OCOF 0.77 BU 
1 2 3 4 8 7 8-HPCDO 7.6 
1 2 3 4 8 7 8-HPCDF 0.36 U 
1 2 3 4 7 8 9-HPCDF 0.2 U 
1 2 3 4 7 8-HXCDO O.I.U 
1 2 3 4 7 8-HXCDF O.17·BU 
1 2 3 8 7 8-HXCDO 0.36 J 
123678-HXCOF 0.08 U 
1 2 3 7 8 9-HXCDD 0.44 U 
1 2 3 7 8 9-HXCOF 0.1 U 
1 2 3 7 8-PECDD 0.1 U 
1 237 8-PECOF 0.07 U 
2 3 4 6 7 8-HXCOF 0.08 U 
2 3 4 7 8-PECOF 0.07 U 
2378·TCDO 0.08 U 
2378-TCOF 0.07 U 
TEO BIRD 0.11 
TEO FISH 0.11 
TEO HUMAN 0.21 
TOTAL HPCDO 18.4 
TOTAL HPCDF 1.1 U 
TOTAL HXCDD 3.2 U 
TOTAl HXCOF 0.47 U 
TOTALPECDD 0.14 U 
TOTAL PECDF 0.07 U 
TOTAL TCDD 0.08 U 
TOTAL TCOF 0.4 U 
Volatile Oraanlca UClIKO)) 
1 1 1 2-TETRACHLOROETHANE 1.6 U 10 U 12 U 
1 1 I-TRICHLOROETHANE 2 J 10 U 12 U 
1 1 2 2·TETRACHLOAOETHANE 1.6 U 10 1I 12 U 
1 12-TRICHLOROETHANE 1.6 U 10 U 12 U 
1 I-DICHLOAOETHANE 1.6 U 10 U 12 U 

1-DICHLOROETHENE 1.5 U 10 U 12 U 
\ 2 3-TRICHLOAOPROPANE 1.6 U 10 U 12 U 
J 2-0IBROM0-3-CHLOROPROPANE 1.5 U 10 U 12 U 

2-DIBROMOETHANE 1.5 U 10 U 12 U 
2-DICHLOROETHANE 1.5 U 10 U 12 U 
2-DICHLOROPROPANE 1.6 U 10 U 12 U 
4-DIOXANE 150 U 140 UJ 115 U 

·BUTANONE 1.5 U 10 U 12 U 
·HEXANONE 1.5 U 10 U 12 U 

3-CHLOROPROPENE 1.6 U 10 U 12 U 
4-METHYL-2-PENTANONE 1.5 U 10 U 12 U 
ACETONE 16 BU 130 BU 270 BU 
ACETONITRILE 60 U 56 W 46.6 U 
ACROLEIN 1.6 U .10.UR ... .12 LJR~. 

:. 

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
5WMU 3 - OLD JEEP TRAlIJUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAGE1&OF30 

03S825 035B28 03S827 03S827 
0398250808 03S8280810 03S8270208 0398270807 
03S8250808 035B280810 039827020& 03S8270807 

NORMAL ORIG NORMAL NORMAL 
8-8 8 -10 2-& 8-7 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
Y Y Y Y 

aRAB GRAB GRAB aRAB 

.. 

-, 

8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1 J 21 J 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U .. 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
100 U 20 U 116 U 100 U 
8.3 U 13 U 1.1 U 8.7 U 
12 J 13 U 1.1 8.7 U 
8.3U 13 U 1.1 U 8.7 U 
10 J 13 U 1.1 U 8.7 U 

180 BU 260 BU 1.1 UR 8.7 UR 
39.6 U 110 U 46.6 U 39.6 U 
8.~ UR 13 U 1.1 U 8.7 U 

• 

03S828 039834 03S834 03883& 03S838 . 

0398280204 0398340208 0398340810 0398380208 O3S8380810 
0398280204 03SB340208 O3S8340810 039B3&0208 0398380&10 I 

ORIG NORMAL NORMAL NORMAL NORMAL 
2-4 2-& & -10 2-& & -10 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL - . .. .. . - - -
! Y Y Y Y Y 

aRA8 aRAB aRAB aRAB GRAB 

1.1 U 
1 J 

1.1 U 
1.1 U 

. 1.1 U 
I.LV 
1.1 U 
1.1 
1.1U 
1.1U 
1.1 U 
230U 
1.1 U 
2 J 

1.1 U 
1.1 U 
18 BU 
92 U 
1.1 U 

• 



• 
LOCATION 035B23 03SB24 035B24 
NSAMPLE 03SB230810 03SB240408 03S8241215 
SAMPLE 0358230610 03S8240406 03SB241215 
SACODE NORMAL NORMAL NORMAL 
DEPTH RANGE 6·10 4·8 12 ·15 
CC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
ACRYLONITRILE 1.6 UR 10 UR 12 UR 
BENZENE 1.5 U 10 U 12 U 
BROMODICHLOROMETHANE 1.5 U 10 U 12 U 
BROMOFORM 1.5 U 10 U 12 U 
BROMOMETHANE 1.5 'U 10 U 12 U 
CARBON DISULFIDE 1.5 U 10 U 12 U 
CARBON TETRACHLORIDE 1.6 U 10 U 12 U 
CHLOROBENZENE 1.6 U 10 U 12 U 
CHLORODIBROMOMETHANE 1.6 U 10 U 12 U 
CHLOROETHANE 1.5 U 10 U 12 U 
CHLOROFORM 1.6 U 10 U 12 U 
CHLOROMETHANE 1.5 U 10 U 12 U 
CHLOROPRENE 1.5 U 10 U 12 U 
CIS·12·DICHLOROETHENE 1.5 U 10 U 12 U 
CIS·l 3·DICHLOROPROPENE 1.5 U 10 U 12 U 
DIBROMOMETHANE 1.5 U 10 U 12 U 
DICHLORODIFLUOROMETHANE 1.5 U 10 U 12 U 
ETHYL METHACRYLATE 1.5 U 10 U 12 U 
ETHYLBENZENE 1.5 U 10 U 12 U 
ISOBUTANOL 60 U 65 UJ 48.6 U 
METHACRYLONITRILE 1.6 U 10 U 12 U 
METHYL IODIDE 1.5 UJ 10 W 12 UJ 
METHYL METHACRYLATE 1.5 U 10 U 12 U 
METHYLENE CHLORIDE 3 BU 29 BU 42 BU 
PROPIONITRILE 60 U 66 UJ 48.6 U 
STYRENE 1.5 U 10 U 12 U 
TETRACHLOROETHENE 1,5 U 10 U 12 U 
TOLUENE 1.5 U 10 U 12 U 
TOTAL XYLENES 1.5 U 10 U 12 U 
TRANS'l 2·DICHLOROETHENE 1.5 U 10 U 12 U 
TRANS·l 3·DICHLOROPROPENE 1.5 U 10 U 12 U 
TRANS·14-DICHLORC>-2-BUTENE 1.5 U 10 U 12 U. 
TRICHLOROETHENE 1.5 U 10 U 12 U 
TRICHLOROFLUOROMETHANE 1.6 U 10 U 12 U 
VINYL ACETATE 1.5 U 10 UJ 12 UJ 
VINYL CHLORIDE 1.5 U 10 U 12 U 
S"mlvoletlle Oraenlca UGlKO)) 
1'246·TETRACHLOROBENZENE 92 U 80 U 81 U 
124·TRICHLOROBENZENE 92 U 80 U 81 U 
1 2·DICHLOROBENZENE 92 U 80 U 81 
1 3-DICHLOROBENZENE 92 U 80 U 81 U 
1 4-DICHLOROBENZENE 92 U 80 U 81 U 
1 -NAPHTHOQUINONE 92 U 80 U 81 U 
1 4-PHENYLENEDIAMINE 92 U 80 UR 81 UJ 
l-NAPHTHYLAMINE 92 U 80 U 81 U 
22·.QXYBIS 1-CHLOROPROPANE 92 U 80 U 81 U 
234 e-TETRACHLOROPHENOL 92 U 80 U' 81 U 
246-TRICHLOROPHENOL 92 U 80 U 81 U 
2.4.e-TRICHLOROPHENOL --- 92 U 80 U 81 U 

• 
TABLE E·2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3· OLD JEEP TRAlLlLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INOIANA 
PAGE 170F30 

035B25 03SB28 03SB27 03SB27 
03S8250608 03SB280810 03S8270206 03SB270807 
035B250608 035B260610 03SB270206 03SB270607 

NORMAL ORIG NORMAL NORMAL 
8·8 e·l0 2·e e·7 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . .' . . . 
,Y Y Y Y 

GRAB GRAB GRAB GRAB 
8.3 UR 13 UR 1.1 UR 8.7 UR 
8.3 U 13 U 1.1U 8.7 U 
8.3 U 13 U 1.1U 8.7 U 
8.3 U 13U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1U 8.7 U 
8.3 U '13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8. U 
8.3 U 13 U 1.1U 8.7 U 
8.3 U 13 U' 1.1 U 8.7 U 
8.3 U 13 U 1.1U 8.7 U 
8.3 U 13 1.1' U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
39.6 U 110 U 45.6 U 39.6 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 UJ 13 W 1.1 UJ 8.7 UJ 
8.3 U 13 U 1.1U 8.7 U 
29 BU .23 BU . 4 BU 12 BU 
39;6 U 110 U 46.6 U 39.6 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1.ll. 8.7 U 
8.3 U 13 U 1.1U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 
8.3 UJ 13 U 1.1U 8.7 U 
8.3 U 13 U 1.1 U 8.7 U 

78 UJ 88 U 82 U 81 U 
78 UJ as·U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ as UR 82 UR 81 UR 
78 UJ 88 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 88 U 82 U 81 U 
78 UJ 88 U 82. U 81 U 
78 UJ asu 82 U 81 U 

035B28 03SB34 03SB34 
035B280204 03SB340208 03S9340610 
03SB280204 03SB340208 035B340810 

ORIG NORMAL NORMAL 
2·4 2·8 8·10 
NM NM NM 

NORMAL NORMAL NORMAL . . . . . . 
Y Y Y 

GRAB GRAB GRAB 
1.1 UR 
1.1 U 
1.1 U 
1.1 U 
1.1 U 
1.1 
1.1 U 
1.1 U 
1.1 U 
1.1 U 
1.1 U 
1.1U 
1.1 U 
1.1 U 
1.1U 
1.1U 
1.1 U 
1.1 U 
1.1 U 
92 U 
1.1 U 
1.1 UJ 
1.1 U 
6 BU 
92U 
1.1 U 
1.1 U 
1.1 U· 
1.1 U 
1.1 U 
1.1 U 
1.1 U 
1 BU 
1.1 U 
1.1 U 
1.1 U 

82 U 78 U 78 U 
82 U 78 U 78 U 
82 U 78 U 78 U 
82 U 78 U 76 U 
62 U 78 U 78 U 
82 U 78 U 78 U 

82 UR 78 UJ 78 UJ 
82 U 78 U 78 U 
82 U 78 U 78 U 
82 U 78 U 76 U 
82 U 78 U 78 U 
92U 78 U 78 U 

• 
03SB36 

03SB360206 
03SB380208 

NORMAL 
2·8 
NM 

NORMAL . . 
Y 

aRAB 

78 U 
78 U 
78 U 
78 U 
78 U 
78 U 

78 UR 
78 U 
78 U 
78 U 
78 U 
78 U 

035B36 
03SB360610 
03S8380810 

NORMAL 
8·10 
NM 

NORMAL . . 
Y 

aRAB 

..n':l'. 

.~ 
:~_i. 

.;::.~ 
,~¥; 

.. ~.- .. ;.~::~,~.~~j.~ 
- .' 

79 U 
79 U 
79 U 
79 U 
79 U 
79 U 

79 UR 
79 U 
79 U 
79 U 
79 U 
79 U 

-," -.'-' '. '.J~~: ... t~;.c~:.t:~ 
: ';''I''!c'',~' ~~';k-: 

:.': l.;..~ >i..:~ 
.~~ 

::i.~ 
.~r.f.; 
;k-.~ 
~ 



LOCATION 035B23 035B24 03SB24 
NSAMPLE 03S8230610 03982404.06 03S8241215 
9AMPLE 0398230610 03S8240406 03SB241215 
9ACODE' NORMAL NORMAL NORMAL 
DEPTHRANOE 6 ·10 4·8 12·15 
CC_TYPE NM NM NM 
STATU9 NORMAL NORMAL NORMAL 
SAMPLE DATE .. . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD ORAB ORAB ORAB 
2 4·DICHLOROPHENOL 92 U 80 U 81 U 
2 4·DIMETHYLPHENOL 92 U 80 U 81 UJ 
24·DINITROPHENOL 92 UJ 80 UJ 81 W 
2 8·DICHLOROPHENOL 92 U 80 U 81 U 
2·ACETYLAMINOFLUORENE 92 U 80 U 81 U 
2·CHLORONAPHTHALENE 92 U 80 U 81 W 
2·CHLOROPHENOL 92 U 80 U 81 U 
2·METHYLNAPHTHALENE 1.8.U 260 23 
2·METHYLPHENOL 92 U 80 U 81 U 
2·NAPHTHYLAMINE 92 U 80 U 81 U 
2·NITROANIUNE 92 U 80 U 81 U 
2·NITROPHENOL 92 U 80 U 81 U 
2·PICOUNE 92 U 80 U 81 U 
3&4·METHYLPHENOL 92 U 80 U 81 U 
33'·DICHLOROBENZIDINE 92 U 80 U 81 U 
3 3'·DIMETHYLBENZIDINE 92 U 80 U 81 U 
3·METHYLCHOLANTHRENE 92 U 80 U 81 U 
3·NITROANILINE 92 U 80 U 81 U 
4 6·DINITR0-2·METHYLPHENOL 92 U 80 U 81 U 
4·AMINOBIPHENYL 92 U 80 U 81 U 
4·BROMOPHENYL PHENYL ETHER 92 U 80 U 81 U 
4·CHLOR0-3·METHYLPHENOL 92 U 80 U 81 U 
4·CHLOROANIUNE 92 U 80 U 81 U 
4·CHLOROPHENYL PHENYL ETHER 92 U 60 U 81 U 
4·NITROANILINE 92 U 80 'U 81 U 
4·NITROPHENOL 92 U 80 W 81 W 
4·NITROOUINOLINE·I·0XIDE 92 U 80 UR 81 UR 
5·NITRO-O-TOLUIDINE 92 U 60 U 81 U 
7 12·DIMETHYLBENZ A ANTHRACENE 92 U 80 U 81 U 
A.A·DIMETHYLPHENETHYLAMINE 92 UJ 80 UJ 91 UJ 
ACENAPHTHENE 1.8 U 15 1.8 U 
ACENAPHTHYLENE 1.6 U ·20 1.6 U 
ACETOPHENONE 92 U 120 J 61 U 
ANILINE 92 U 80 U 81 U 
ANTHRACENE 25 12 1.6 U 
ARAMITE 92 U 80 U 81 U 

ENZO A ANTHRACENE 1.8 U 1.8 U 1.6 U 
ENZO A PYRENE 1.8 U 1.8 U 1.8 U 
ENZO B FLUORANTHENE 1.8 U 1.6 U 1.6 U 
ENZO a H I PERYLENE 1.8 U 1.8 U 1.6 U 
ENZO K FLUORANTHENE 1.8 U 1.6 U 1.6 U 
ENZYL ALCOHOL 92 U 80 U 81 U 
IS 2·CHLOROETHOXYjMETHANE 92 U 80 U 81 U 
IS(2·CHLOROETHYL ETHER 92 U 80 U 81 U 

BIS(2·ETHYLHEXYl.lPHTHALATE 92 U 80 U 81 U 
BUTYL BENZYL PHTHALATE 92 U 80 U 81 U 
CHLOROBENZlLA E 92 U 80 U 81 U 
CHRYSENE 1.8 U 1.6 U 1.6 U 
[l1·N·BUTYL PHTHALATE 92 U 80 U 61 U 

I.,. 

TABLE E·2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 • OLD JEEP TRAllJUTTLE 9ULPHUR CREEK 

N9WCCRANE 
CRANE, INDIANA 
PAOE 1& OF30 

035B25 035B26 039B27 039B27 
0398250608 03S8260810' 0398270206 0398270607 . 
03S8250608 03S8260610 03S8270206 0398270607 

NORMAL ORIO NORMAL NORMAL 
6·6 8 ·10 2·8 8 ·7' 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y Y 

ORAB ORAB aRAB ORAB 
78 W 88 U 82 U 81 U 
78 W 88U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 W 88 U 82 U 81 U 
78 W 88 U 82 U 81 U 
78 W 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
1.5 U 1.7 U 1.6 U 1.6 U 
78 W 88 U 82 U 81 
78 W 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 W 88 U 62 U· 81 U 
78 W 88 U 82 U 81 U 
78 W 88 U 82 U 81 U 
78 W" 88 U 82 U . ·81 U 
76 UJ 88 U 62 U 81 U 
78 UJ 88 U 82 U ·81 U 
78 W 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 W 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 86 U 82 U 81 U 
78 UJ 88U 82 U 81 U 
78 UJ 88 U 82 U 81 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 W 88 U 82 U 81 U 
78 UJ. 88 U 82 U 81 U 
1.5 U 1.7 U 1.8 U 1.8 U 
1.6 U 1.7 U 1.8 U 1.8 U 
78 UJ 68 U 82 U 81 U 
78 UJ 88 U 82 U '81 U 
1.5 U 23 1.8 U 1.8 U 
78 W 88 U 82 U 81 U 
1.6 U 1.7 U 1.8 U 1.8 U 
1.5 U 1.7 U 1.6 U 1:6 U 
1.5 U 1.7 U 1.8 U 1.8 U 
1.5 U 1.7 U 1.8 U 1.8 U 
1.5 U 1.7 U 1.8 U 1.8 U 
78 UJ 86 U 62 U . 81 U 
78 UJ 88 U 82 U 81 U' 
78 W 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 W 88U 82 U 81 U 
78 UJ 88 U 82 U 81 
1.6 U 1.7 U 1.6 U 1.8 U 
78 W 88 U 82 U 81 U 

•• 

039B26 035B34 039B34 039B36 03S836 
0398260204 0398340208 0398340610 0398360206 0398380610 
03S8280204 0398340208 03S8340810 0398360208 03S8380810 

ORIO NORMAL NORMAL NORMAL NORMAL 
2·4 2·8 8·10 2·8 6 ·10 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y y. 

aRAB aRAB aRAB ORAB aRAB 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
82 U' 78 UJ 78 W 78 W 79 UJ 
82 U 78 U 78 U 78 U 79 U 
82 U ·78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
1.8 U 1.5 U 1.5 W 1.5 U 1.6 U 
82 U· 78 U 78 U 78 U 79 U 
82 U 78 U 76 U 78 U 79 U 
82 U 78 U 8 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
62 U 78 U 78 U 78 U 79 U 
82 U 78 U 76 U 78 U 19 U 
82 U 78 U 78 U 78 U 19 U 
82 U 78 U 78 U 78 W 79 UJ 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 76 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 76 U 76 U 79 U 
82 U 78 U 78 U 76 UJ 79 UJ 
82 U 78 U 76 78 UR 79 UR 
82 U· 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
1.6 U 1.5 U 1.5 W 1.5 U 1.6 U 
1.6 U 1.5 U 1.5 W 1.6 U 1.5 U 
82 U 78 U 76 U 78 U 79 U 
82 U 78 U 76 U 78 U 79 U 
1.8 U 1.5 U 1.5 W 1.5 U 1.6 U 
62 U 78 U 78 U 78 U 79 U 
1.8 U 1.5 U 1.5 W 1.5 U 1.5 U 
1.8 U 1.5 U 1.5 W 1.5 U 1.5 'U 
1.8 U 1.6 U 1.5 W 1.5 U 1.6 U 
1.8 U 1.5 U 1.6 W 1.6 U 1.6 U 
1.8 U 1.5 U 1.6 UJ 1.6 U 1.5 U 
82 U 76 U 78 U 78 U 19 U 
82 U 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
880 78 U 78 U 78 U 79 U 

82 U 78 U 78 U 78 U 79 U 
82 U 78 U 78 U 78 U 79 U 
1.8 U 1.6 U 1.6 W 1.6 U 1.6 U 
82 U 78 U 78 U 78 U 79 U 

• 



• 
LOCATION 035B23 035B24 035B24 
N5AMPLE 035B230610 035B240408 035B241215 
SAMPLE 035B230610 035B240408 035B241215 
5ACODE NORMAL NORMAL NORMAL 
DEPTH RANGE 8 ·10 4·8 12 ·15 
CC_TYPE NM NM NM 
5TATUS NORMAL NORMAL NORMAL 
5AMPLE DATE .. . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
DI-N-OCTYL PHTHALATE 92 U 80 U 81 U. 
DIALLATE 92 U 80 U 81 U 
DIBENZO A H ANTHRACENE 1.8 U 1.6 U 1.8 U 
DIBENZOFURAN 92 U 80 U 81 U 
DIETHYL PHTHALATE 92 U 80 U 81 U 
DIMETHYL PHTHALATE 92 U 80 U 81 U 
DIPHENYLAMINE 92 U 80 U 81 U 
ETHYL METHANE SULFONATE 92 U 80 U 81 U 
ETHYL PARATHION 92 U 80 UJ 81 W 
FLUORANTHENE 1.8 U 24 1.6 U 
FLUORENE 1.8 U 19 1.6 U 
HEXACHLOROBENZENE 92 U 80 U 81 U 
HEXACHLOROBUTADIENE 92 U 80 U 81 U 
HEXACHLOROCYCLOPENTADIENE 92 U 80 U 81 U 
HEXACHLOROETHANE 92 U 80 U 81 U 
HEXACHLOROPAOPENE 92 U 80 U 81 U 
INDENO 1 2 3-CD PYAENE 1.8 U 1.6 U 1.6 U 
ISODAIN· 92 U 80 U 81 U 
ISOPHORONE 92 U 80 U 81 U 
ISOSAFAOLE 92 U 80 U 81 U 
KEPONE 92 UR 80 UA 81 UR 
METHAPYAILENE 92 U 80 U 81 
METHYL METHANE SULFONATE 92 U 80 U 81 U 
METHYL PARATHION 92 UJ 80 U 81 U 
N-NITAOSO-DI-N-BUTYLAMINE 92 U 80 U 81 U 
N·NITROSO-DI·N·PAOPYLAMINE .92; U 80 UJ 81 W 
N·NITAOSODIETHYLAMINE 92 U 80 U 81 U 
N·NITAOSODIMETHYLAMINE 92 U 80 U' 81 U 
N-NITAOSOMETHYLETHYLAMINE 92 U 80 U 81 U 
tIj·NITAOSOMORPHOUNE 92 U 80 UJ 81 U 
N-NITAOSOPIPEAIDINE 92 U 80 W 81 UJ 
N-NITROSOPYRAOLIDINE 92 U 80 U 81 UJ 
NAPHTHALENE 1.8 U 270 16 
000-TAIETHYL PHOSPHOROTHIOATE 92 U 80 U 81 U 
0-TOLUIDINE 92 U 80 U 81 U 
fl- DIMETHYLAMINO AZOBENZENE 92 U 80 U 81 U 
RENTACHLOROBENZENE 92 U 80 U 81 U 
PENTACHLOAOETHANE 92 U 80 U 81 U 

ENTACHLOAONITROBENZENE 92 U 80 U 81 U 
HENACETIN 92 U 80 U 81 U 
HENANTHRENE 1.8 U 67 1.6 U 
HENOL 92 U 100 J 81 U 
RONAMIDE 92 U 80 U 81 U 

.YRENE 1.8 U 27 1.6 U 
PYAIDINE 92 U 80 U 81 U 
SAFAOLE 92 U 80 U 81 U 
EnerglOllca MOIKGI 
1 3 6-TAINITAOBENZENE 0.26 U 0.26 U 0.26 U 

11.JoDINITAOBENZENE I 0.25 U '- 0.25 U I 0.2U.J_ 

• TABLE E·2 

5UMMARY OF ANALYTIC RE5ULT5 IN 5UB5URFACE SOIL 
5WMU 3 • OLD JEEP TRAllJLlTTLE SULPHUR CREEK 

N5WCCRANE 
CRANE, INDIANA 
PAaE 19 OF 30 

035B25 035B26 035B27 035B27 
035B250808 035B280810 035B270208 035B270807 
035B250808 035B280810 035B270208 035B270807 

NORMAL ORla NORMAL NORMAL 
8·8 8·10 2·8 8·7 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y Y 

aRAB GRAB GRAB GRAB 
78 UR 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
1.5 U 1.7 U 1.8 U 1.6 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 W 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
1.6 U 1.7 U 1.6 U 1.8 U 
1.6 U 1.7 U 1.8 U 1.8 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 82 U 81 
711 UJ 88 U 82 U 81 

'78 W 88 U 82 U 81 U 
78 W 88 U 82 U 81 U 
1.6 U 1.7 U 1.6 U 1.8 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U '81 U 
78 W 88 U 82 U 81 U 
78 UA 88 UA 82 UA 81 UA 
78 W 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 W .. 88 U 82 U' 81 U 
78 UJ 88 U 82 U 81 U 
78 W 88 U 82 U 81 U 
78 UJ 88 U 82 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
1.6 U 1.7 U 1.8 U 1.8 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88JL 82 U 81 U 
78 W 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
78 UJ· 88 U 82 U 81 U 
1.6 U 1.7 U 1.6 U 1.8 U 
78 UJ 88 U 82 U 81 U 
78 UJ 88 U 82 U 81 U 
1.5 UJ 1.7 U 1.8 U 1.8 U 
78 W eeu 82 U 81 U 
78 UJ 88 U 82 U 81 U 

0.25 U 0.26 U 0.26 U 0.25 U 

035B28 
035B280204 
035B280204 

ORla 
2·4 
NM 

NORMAL . . 
Y 

aRAB 
82 U 
82 U 
1.6 U 
82 U 
62 U 
82 U 
82 U 
82 U 
82 U 
1.8 U 
1:6 U 
82 U 
82 U 
82 U 
82 U 
82 U 
1.8 U 
82 U 
82 U 
82 U 

82 UA 
82 U 
82 U 
82 U 
82 U 
82 U 
82 U 
82 U 
82 U 
82 U 
82 U 
82 U 
1.8 U 
82 U 
82 U 
82 U 
82 U 
82 U 
82 U 
82 U 
1.8 U 
82 U 
82 U 
1.8 U 
82 U 
82 U 

0.26 U 
1_0.26 U 0.26 U 0.26 U 0.2LU __ 1 _.JI.26 U...J 

035B34 035B34 
035B340208 035B340810 
035B340208 035B340810 

NORMAL NORMAL 
2·8 8 ·10 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

GRAB aRAB 
78 UR 76 UR 
78 U 76 U 
1.6 U 1.6 W 
78 U 76 U 
78 U 76 U 
78 U 78 U 
78 U .78 U 
78 U 78 U 
78 U 76 U 
1.6 U 1.6 UJ 
1.5 U 1.6 W 
78 U 78 U 
78.U 76 U 
78 UJ 78 UJ 
78 U 78 U 
78 U 78 U 
1.5 U 1.6 W 
78 U 78 U 
78 U 78 U 
78 U 78 U 

78 UA 78 UR 
78 U 78 U 
78 U 78 U 
78 U 78 U 
78 U 78 U 
78 U 76 U 
78 U 78 U 
78 U 78 U 
78 U 78 U 
78 U 78 U 
78 U 78 U 
78 U 78 U 
1.6 U 1.6 UJ 
78 U 78 U 
78 U 78 U 
78 U 78 U 
78 U 78 U 
78 U 78 
78 U 78 U 

8 U 78 U 
1.6 U 1.6 UJ 
78 U 78 U 
78 U 78 U 
1.6 U 1.6 W 
78 U 78 U 

·78 U' 78 U 

0.26 U 0.26 U 
0.26 U _1 0.26 U .1 

• 
035B38 035B38 

035B380208 035B380810 
035B380208 035B380810 

NORMAL NORMAL 
2·8 8 ·10 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

aRAB GRAB 
78 U 79 U 
78 U 79 U 
1.5 U 1.5 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
1.6 U 1.6 U 
1.6 U 1.6 U 
78 U 79 U 
78 U 79 U 

78 UJ 79 W 
78 U 79 U 
78 U 79 U 
1.6 U 1.5 U':; '" 
78 U 79 U:~:<': 

78 U 79 U'-':" 
78 U 79 U 

78 UR 79 UR 
78 U - 79 U 
78 U ,- 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 UJ 79 W 
1.6 U 1.6 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
78 U 79 U 
1.6 U 1.6 U 
78 U 79 U 
78 U 79 U 
1.6 U 1.6 U 
78 U 79 U 

. 78 U 79 U 

0.25 U 0.25 U 
0.26 U L 0.25U 1 

.~~ 
~& 

:~~ 

~i 
.,~ 

-..m 
:~ 

~~!,j 
~~ 
.~ 



LOCATION 
NSAMPLE 
SAMPLE 
SACODE 
DEPTH RANOE 
CC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTIOI 

~ 
!.4-1 

(2·A ),4.8· 

(3·NITROTOL 

rHOD 
-:NE 

DLUENE 

).2,8·DINITROTOLUENE 

RC 
ROOLYCERIN 
TN 

DX 
TRYI 

(M(lI1(OJ_ 
.UMINUM 

LANTIMONY, 
[ARSENI( 
~ARIUM 
(6EI'lYLUUM 
ICADMIUM 

(CALCIUM 
(CHROMiuM 
COBAI 

(COPPEI 
(IRON 
LEAD 

(MERCURY 
NIC 
POTASSIUM 

.VI 
OD 
HALLIUM 

tiN 
IANADIUM 

NC 

IMGlKa) 
IGlKO) 
'lATE (MOIKO) 

MOi::'TURE(%) 
IRATE (UGlKO 

• 

03SB23 
03SB230610 
03SB230610 

NORMAL 
'6·10 

NM 
NORMAL 

Y 

~ 
0.: 

0.25 
0.25 
670 

'"'"2.5 
.6 

I.2~ 

I.~ 

8390 
3.6 
4.6 
933 

1.62 
:.2 

2240 

U 

11.3 J 

19.7 J, 

1:J'?Il.O 
28.6 J 

"'iS3OT 
684 J 

'Ts1 
13.6 
801 
07 
0.92 
S8.1! 

0,2' 
1.5_ 
~: 

~ 

...Li 
25 

"""T.9 
27.1 
20 

03SB24 
03SB24040S 
03SB240408 

NORMAL 
4·8 
NM 

NORMAL 

Y 
ORAB 

0.21 
3.4 

"'ii.26 
680 

""2.6 
1.6 
I.A 

~f1 L1,-' 

l80 
1.2 
'.8 
l40 J 
1.4 
12. 

39300 J 
_34.6 

..14 J 
_2_44 J 
~OO_J 

2~ 

264Q..-L 
II 

"0:"'031 
·1800 

79'4 
"'iT7 
O. 

---L 

..u_ 
...u.. 

.2 
16.9 
2"4 

03S624 
03S6241215 
0356241215 

NORMAL 
12· IS 

NM 
NORMAL 

y 

ORAB 

--.9: 
i.8 

'"Q.2s"" 
590 

2.6 
1.6 

4.4_ 
_0.2LU_ 

3580 
1.9 
12.8 
80.2 

49 J 
1.48 
'50 

J 

J 
100 
1.6 J 
iOT 
ISO J 
"i'9ij'" 

1_4Jl....1... 
17 

""'Q.3a 
0.04 
20.8 

15 
0.3 
16.5 J_ 
~~ 

.J-L 
18 

27.3 
28 

TABLE E·2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 • OLD JEEP TRAlLlUTTLE SULPHUR CREEK 

NSWCCRANE 

03SB2S 
03SB2S0608 
03SB250608 

NORMAL 
a·s 
NM 

NORMAL 

Y 
AI 

1.26 
1.26 

""Ci.26 
581 

T. 

~~ 

7120 J 
0.21 

J 
,J 

.~ 

.3~ 
21~ 

~6.....J... 
14.8 

~ 
1830 
12.5 

801 
1420 

""'Ci.02'3 
I' 

, 474 
--0:-
0.04 
_~.6 

0.2 
14. 

'27.8 

12 
__ J_ 

27.--L 

_2:1 

CRANE. INDIANA 
PAOE 20 OF30 

03SB26 
03SB260810 
03SB260810 

ORIO 
6· ;0 
NM. 

NORMAL 

Y 
AE 

_0_. _ 
0.26 

.2 
'0:26 
8: 

--r.s 
.L 

.26 

.25 

8680 

J_ 
....J.. 

59 
82 

2900 
12.8 

14.3 
27.3 
17300 J 

34 
13i'O 
1080 
0.28 
18.7, 
960 
0.31 

1.06 
62.8 

0.11 
1.3 
16.9 

217_J_ 

110 UJ -2-.--
24.4 
20 

•• 

039B27 
03SB270206 
03S8270208 

NORMAL 
2.6 
NM 

NORMAL 

Y 
AE 

~ 
i.21 

""ii.2i 
0.21 

80 
T."[ 
~ 
'.26 

·0.26 

5140 
Bl_ 
~ 

;.4 
76 

1.71 
10 

18.3 
12 

.1230· 
36900 

49 J 
--J-

...L 
J 

.--L 

l.ol 
32.4 

3.8 
20.2 

.J2ti 

....2.~_ 
12 UJ 
'"2.2 

19.3 
20 

03SB27 
03SB270607 
03SB270607 

NORMAL 
8·7 
NM 

NORMAL 

Y 
~Al 

~ 
1.26 

""Ci.26 
0.28 

-0-.-
800 
T. 

.26 
0.26 

11600 J 
_U 

I ",-_,_8.LJ_ 
....J 

~ 

9. 
26.3 

22600 
14.6 
1870 
49 

"'OT 
,I: 

..J.j 

0 .. 

6' 
0.11 

1.8 
23.5 

68.4 

16.: 
19_ 

035B28 
03S62S0204 
03S8280204 

ORIO 
2·4 
NM 

NORMAL 

Y 
ORAl 

tf1 

~ 

0.21 
0.21 

0.: 

1.25 

8140 
0.: 

J04 J 
~]3 
~8 

..EElJ 
~ 
~.7_ 
155 J 

,-J_ 
10.8 J 
78'8j""""":" 
1080J, 
o. 

r.2 
r07 
TI5 

,0.05 

~ 

..l" 

.--L 

2 . 
17 

""IT 
18.8 
20' 

03SB34 
039B340208 
03SB340206 

NORMAL 
2.8 
NM 

NORMAL 

Y 
elF 

....Q.; 
o. 
O. 

1~ 
15 

1730 
1.32 

,.7 
'.1 
1.43 
1.82 

73500 J 
J 
J 

.J§900_J_ 
J 

"'236OJ' 

'-0. 
~ 
0., 

0.' 

J 
J 

223J 
11 

.0.: 
_13.3 J 
~O . .LJ... 

...1~ 

18 
18.3 

03SB34 
039B340610 
03SB340610 

NORMAL 
8 ·10 
NM 

NORMAL 

Y 
Q 

026 
16_ 

8410 
0.46 
3.7 

40.4 J 
0.67 
0.33 

1140 J 
21 

_44000 J 
J 

""I 
J 

i.Q: 
14. 
37: 

""iiTs" 
0.1 
BE 

09 
, O. 

30.7 J 

J.!. 
llW 
~ 
11.1 

-22 

039B36 
03SB380208 
03S8380208 

NORMAL 
2·8 
NM 

NORMAL 

Y 
OR 

Q.2i 
Q.2i 
0.21 

~ 
661 

T. 
1.6 

0.26 
1.25 

~100 J 
0.29 U 

6. 
118 
0.79 
0.33 

4220 

22600 J 

J 
7 

14.4 J 
481 
'""ii:3i" 
0.05 

B2 
1.11 

0.26 
16.2 J 
-=!~ 

17 
1.4 J 
;-
16.4 

• 

035B38 
03SB380810 
03SB3eOel0 
. NORMAL 

e·l0 
NM 

NORMAL 

Y 
ORAB 

"'0:'2'! 
""OT' 

0.: 

~ 
560 

""2.6 
1.6 

0.26 
0.25 

~220J 
0.34 U 

0.4 
1880 
24.5 J 
17.2 J 
9.5 J 

3, 

0.04~ 

19.2 J 
461 

1.35 
O. 

O. 
22.9 J 

_4 .... 6J 

t.B 
2.2 UR 
"2.iJ 
...1~J_ 
24 W 



• 
LOCATION 03SB39 03SB39 
N9AMPLE 0388390208 03S83908'0 
8AMPLE 03S8390208 0388390810 
8ACODE NORMAL NORMAL 
DEPTHRANOE 2-8 8 -10 
CC_TYPE NM NM 
8TATU8 NORMAL NORMAL 
SAMPLE DATE - - - -
VAUDATED Y Y 
COLLECTION METHOD ORAB ORAB 
Dioxins INOIKOll 
1 2 3 4 6 7 8 9-OCDD 
1 2 3 4 8 7 8 9-0CDF 
1 2 3 4 B 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 
123678-HXCDD 
1 2 3 6 7 8·HXCDF 
1 2 3 7 B 9-HXCDD 
123789-HXCDF 
1 2 3 7 8'PECDD 
1 2 3 7 8-PECDF 
2 3 4 6 7 8-HXCDF 
2 3 4 7 8'PECDF 
237 a·TCDD 
2378-TCDF 
TEO BIRD 
TEO FISH 
TEO HUMAN 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTALPECDD 
TOTALPECDF 
TOTAL TCDD 
TOTAL TCOF 
Volatile Oraanlcs UOIKG)) 
1 1 1 2·TETRACHLOROETHANE 
1 1 I·TRICHLOROETHANE 
1 12 2-TETRACHLOROETHANE 
1 12-TRICHLOROETHANE 
1 I-DICHLOROETHANE 
1·I-DICHLOROETHENE 
1·23·TRICHLOROPROPANE 
1 '2-DIBROMQ-3-CHLOROPROPANE 
12·DIBROMOETHANE 
1 2-0ICHLOROETHANE 
1 2·DICHLOROPROPANE 
14-DIOXANE 

BUTANONE 
2 HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 

03SB40 
0398400208 
0388400206 

NORMAL 
2-8 
NM 

NORMAL 

- -
Y 

ORAB 

_. 

• 
TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAlUUTTLE 8ULPHUR CREEK 

N9WC CRANE 
CRANE, INDIANA 
PAOE2'OF30 .. 

03SB40 03SB42 03SB42 03SB44 
03984008'0 03SB420208 03884208'0 0388440208 
0388400810 038B420208 03SB4208'0 0388440208 

NORMAL NORMAL NORMAL NORMAL 
8 -10 2-8 8 -'0 2-8 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
Y Y Y Y 

aRAB aRAB aRAB ORAB 

" 

.. 

.-

-

039B44 038B48 03SB48 
03S84408'0 03SB480208 038B4808'0 
0398440810 0358480208 038B480810 

NORMAL NORMAL ORIO 
8 -'0 2-8 8 -10 
NM' NM NM 

NORMAL NORMAL NORMAL 

- - - - - -
Y Y Y 

GRAB ORAB ORAB 

1 U 0.96 U 
1 U 0.96 U 
1 U 2 J 
1 U 0.96 U 
1 U 0.96 U 
1 U 0.96 U 
1 U 0.96 U 

.1 U 0.96 U 
1 U 0.96 U 
1 U 0.96 U 
1 U 0.96 U 

116 U 96 U 
1 U 0.96 U 
tU 0.96 U 
1 U 0.96 U 
1 U 0.96 U 

28 BU 0.95 U 
46.5 U 38 U 
1 UR 0.96.J.JfL. 

• 
038B47 

038B470208 
038B470208 

NORMAL 
2-8 
NM 

NORMAL 

- -
Y 

aRAB 

-
-
-

1.2 U 
1.2 U 
'.2 U 
1.2 U 
1.2 U 
1.2 U 
1.2 U 
1.2 U 
1.2 U 
1.2 U 
1.2 U 
110 U 
1.2 U 
1.2 U 
1.2 W 
1.2 U 
178U 
43.6 U 

L..l.~R __ 

038B47 
03984708'0 
0388470810 

NORMAL 
8 -10 
NM 

NORMAL 

- -
Y 

ORAB 

" 

s ... • 
.fi~ 
'~~~; 
.t.~ 

'.1'~ 
~ 

.,' :·;",.~·i:ri 
.~.;~ ~ ::~:.;.::~~~ ! •. -- .. 

1.1 U 
1.1 U 
1 J 

1.1 U 
1.1 U 
1.1 U 
1.1U 
1.1 U 
1.1 U 
1.1 U 
1.1 U 
110 U 
1.1 U 
1.1 U 
1.1 U 
1.1 U 
11 BU 
43 U 

_ 1.t UR .-

:'.,; .. ~.:.>~,\~ 
.~~ 

;;;~ 
j;tl 
1 '~,"::::r 

':/$'U 
.~ 
.:...!S~ 

--<> 



LOCATION 036B39 036B39 
NSAMPLE 0368390205 03SB390510 
SAMPLE 03SB390208 03S8390810 
6ACODE NORMAL NORMAL 
DEPTHRANaE 2-8 8-10 
CC_TYPE NM NM 
6TATUS NORMAL NORMAL 
6AMPLEDATE . . . . 
VALIDATED Y 'y 
COLLECTION METHOD aRA8 aRAB 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHL ROE THANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-12-DICHLOROETHENE 
CIS-I 3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-12-DICHLOROETHENE 
TRANS-I 3-DICHLOROPROPENE 
TRANS· 1 4-DICHLORQ-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
SemlvoleUle Organics UQ/KQ)) 
1 2 4 6-TETRACHLOROBENZENE 79 U 75 UJ 
124-TRICHLOROBENZENE 79 U 75 UJ 

2·DICHLOROBENZENE 79 U 76 J 
3·DICHLOROBENZENE 79 U 75 UJ 
4-DICHLOROBENZENE 79 U 76 UJ 
4-NAPHTHOOUINONE 79 U 75 UJ 
4·PHENYLENEDIAMINE 79 UR 75 UR 

1-NAPHTHYLAMINE 79 U 76 UJ 
22'-OXVBIS 1-CHLOROPROPANE 79 U 75 UJ 
23 46-TETRACHLOROPHENOL 79 U 75 UJ 
24 5·TRICHLOROPHENOL 79 U 75 UJ 
12,4,6·TRICHLOROPHENOL 79 U --- _ 76 UJ 

~"'. " 

036B40 
03S8400208 
03SB400208 
,NORMAL 

2-5 
NM 

NORMAL . . 
Y 

aRAB 

" 

78 U 
78 U 
78 U 
78 U 
78 U 
78 U 

' 78 UR 
78 U 
78 U 
78 U 
78 U 
78 U 

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
6WMU 3 - OLD JEEP TRAllJLlTTLE 6ULPHUR CREEK 

N6WCCRANE 
CRANE, INDIANA 
PAaE220F30 

039B40 036B42 036B42 036B44 
039B400810 .036B420208 036B420810 036B440208 
0368400810 036B420208 036B420810 036B440208 

NORMAL NORMAL ' NORMAL NORMAL 
8 -10 2-8 8-10 2-8 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 
. . . . .. . . 
Y Y Y .y 

aRAB aRAB aRAB aRAB 

.. 

78 U 79 U 78 U 78 U 
76 U 79 U 76 U 78 U 
78 U 79 U 76 U 78 
76 U 79 U 76 U 78 U 
78 U 79 U 78 U 78 U 
78 U 79 U 78 U 78 U 

78 UR 79 UR 76 UR 78 W 
78 U 79 U 78 U 78 U 
78 U 79 U 76 U 78 U 
78 U 79 U 76 U 76 U 
78 U 79 U 78 U 78 U 
78 U 79 U 78 U 78 U 

• 

036844 039B48 039848 036B47 039847 
038B440810 0368480208 039B480810 039B470208 0388470810 
039B440810 0398480208 036B480810 03SB470208 036B470810 

NORMAL NORMAL ORla NORMAL NORMAL 
8 -10 2·8 8.10 2·8 8·10 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

aRAB aRAB aRAB aRAB aRAB 
1 UR 0.95 UR 1.2 UR 1.1 UR 
1 U 0.96 U 1.2 U 1.1 U 
1 0,95 U 1.2 U 1,1 U 
1 U 0.95 U 1.2 U 1,1 U 
1 U 0.95 U 1.2 U 1.1U 
1 U 0.95 U 1,2 U 1.1U 
1 U 0.95 U 1,2 U 1.1U 
1 U 0.95 U 1.2 U 1.1 U 
1 U 0.95 U 1.2 U 1.1 U 
1 U 0.95 U 1.2 U 1.1 U 
1 U 0.95 U 1.2 U 1.1 U 
1 U 0.95 U 1.2 U 1.1 U 
1 U 0,95 U 1.2 U 1.1 U 
1 U 0.95 U 1.2 U 1 J 
1 U 0.95 U 1.2 U 1.1 U 
1 0,95 U 1.2 U 1.1 U 
1 U 0.95 U 1.2 U 1.1 U 
1 U 0,95 U 1.2 U 1.1U 

'I U 0.95 U 1.2 U 1.1 U 
45.5 U 38 U 43.5 U 43 U 

1 U 0.95 U 1.2 U 1.1 U 
lW 0.96 UJ 1.2 W 1.1 W 
1 U 0.96 U 1.2 U 1.1 U 

8 au 4 BU 88U 4'au 
46,5 U 38 U 43,6 U 43U 

1 U 0.95 U 1,2 U 1.1 U 
1 U 0.95 U 1.2 U 1,1 U 
1 U 0.96 U 1.2 1,1 U 
1 U 0.95 U 1.2 U 1.1 U 
1 U 0.96 U 1.2 U 1.1 U 
1 U 0.96 U 1,2 U 1,1 U 
1 U 0.96 U 1.2 U 1,1 U 
10 J 8 J 18 J 15 J 
1 J 0.96 U 1.2 U 1.1U 
1 U 0.96 U 1.2 U 1.1 U 
1 U 0.96 U 1.2 U 1.1 U 

73 U 80 U 74 U 78 U 75 U 
73 U 8b U 74 U 78 U 76 U 
73 U 80 U 74 U 78 U 76 U 
73 U SOU 74 U 78 U 75 U 
73 U SOU 74 U 78 U 75 U 
73 U 80 U 74 U 78 U 75 U , 
73 W ,80 UJ 74 W 78 UJ 75 UJ 
73 U 80 U 74 U 78 U 76 U 
73 U 80 U 74 U 78 U 75 U 
73 U 80 U 74 U 78 UJ 76 U 
73 U SOU 74 U 78 UJ 75 U 
73 U SOU 74 U 78 W 76 U 

• 



• 
LOCATION 035B39 03SB39 035B40 
NSAMPLE 03518390206 03S8390610 03S8400206 
9AMPLE 039B390208 03SB390810 039B400206 
SACODE NORMAL NORMAL NORMAL 
DEPTH RANGE 2·8 8 ·10 2·8 
QC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . .' . 
VAUDATED Y Y Y 
COLLECTION METHOD aRAB GRAB GRAB 
2 4·DICHLOROPHENOL 79 U 75 UJ 78 U 
24·DIMETHYLPHENOL 79 U 75 UJ 78 U 
24·0INITROPHENOL 79 UJ 76 UJ 78 UJ 
2 6-0ICHLOROPHENOL 79 U 75 UJ 78 U 
2·ACETYLAMINOFLUORENE '79 U 76 UJ 78 U 
2·CHLORONAPHTHALENE 79 U 76 UJ 76 U 
2·CHLOROPHENOL 79 U 76 UJ 78 U 
2·METHYLNAPHTHALENE 1.5 U 1.4 U '1.6 U 
2·METHYLPHENOL 79 U 75 UJ 78 U 
2·NAPHTHYLAMINE 79 U 75 UJ 78 U 
2·NITAOANIUNE 79 U 75 UJ 78 U 
2·NITROPHENOL 79 U 75 UJ 78 U 
2·PICOUNE 79 U 76 UJ 78 U 
3&4·METHYLPHENOL 79 U 75 UJ 78 U 
33'·OICHLOAOBENZIOINE 79 U 75 UJ 78 U 
33'·OIMETHYLBENZIOINE 79 U 76 UJ 78 U 
3·METHYLCHOLANTHRENE 79 U 76 UJ 78 U 
3-NITROANIUNE 79 U 76 UJ 78 U 
46·0INITRQ-2·METHYLPHENOL 79 UJ 76 UJ 78 UJ 
4·AMINOBIPHENYL 79 U 76 UJ 78 U 
4·BROMOPHENYL PHENYL ETHER 79 U 76 UJ 76 U 
4·CHLORQ-3·METHYLPHENOL 79 U 75 UJ 76 
4·CHLOROANIUNE 79 U 75 UJ 78 U 
4·CHLOROPHENYL PHENYL ETHER 79 U 76 UJ 78 U 
4·NITROANIUNE 79 U 75 UJ 78 U 
4·NITROPHENOL 79 UJ 76 UJ 76 W 
4·NITROOUINOUNE·l·0XIDE 79 UR 75 UR 76 UR 
5·NITRQ-Q-TOLUIDINE 79 U 76 UJ 76 U 
7 12·DIMETHYLBENZ A ANTHRACENE 79 U 75 UJ 78 U 
A A·DIMETHYLPHENETHYLAMINE 79 U 76 UJ 78 U 
ACENAPHTHENE 1.5 U 1.4 U .6 U 
ACENAPHTHYLENE 1.6 U 1.4 U 1.6 U 
ACETOPHENONE 79 U 76 UJ 78 U 
ANILINE 79 U 75 UJ 78 U 
ANTHRACENE 1.6 U 1.4 U 1.6 U 
ARAMITE 79 U 76 UJ 78 U 
IBENZO A ANTHRACENE 1.6 U 1.4 U 1.5 U 
(BENZO A PYRENE 1.5 U 1.4 U 1.6 U 

ENZO B FLUORANTHENE 1.5 U 1.4 U 1.6 U 
ENZO G H I PERYLENE 1.5 U 1.4 U 1.6 U 
ENZO K FLUORANTHENE 1.6 U 1.4 U 1.6U 
ENZYL ALCOHOL 79 U 76 W 78 U 
IS 2·CHLOROETHOXY METHANE 79 U 76 UJ 78 U 
IS 2·CHLOROETHYL ETHER 79 U 76 UJ 78 U 
IS 2·ETHYLHEXYL PHTHALATE 79 U 76 W 78 U 

BUTYLBENZVLPHTHALATE 79 U 76 W 78 U 
CHLOROBENZILATE 79 U 76 W 78 
CHRYSENE 1.6 U 1.4 U 1.6 U 
OI·N·BUTYL PHTHALATE 79 U 76 W_ "--_ 78 U_ 

• TABLE E·2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 • OLD JEEP TRAlLJLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAGE 23 OF30 

03SB40 03SB42 03SB42 03SB44 
03SB400810 03SB420206 03S8420610 03S8440208 
039B400810 039B420208 03SB420810 039B440208 

NORMAL NORMAL NORMAL NORMAL 
8 ·10 2·8 8·10 2·8 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y V 

GRAB GRAB GRAB GRAB 
76 U 79 U 76 U 78 U 
78 U 79 U 76 U 78 U 

70 UJ 79 W 76 UJ 78 W 
76 U 79 U 76 U 78 U 
76 U 79 U 76 U 78 U 
78 U 79 U 76 U 78 U 
78 U 79 U 76 U 78 U 
1.6 U 1;6 U 1.6 U 1.6 U 
78 U . 79 U 78 U 78 U 
76 U 79 U 76 U 78 U 
76 U 79 U 78 U 78 U 
76 U 79 U 76 U 78 U 
78 U 79 U 78 U 78 U 
76 U 79 U 76 U 78 U 
78 U 79 U 78 U '. 78 U 
78 U 79 U 78 U 78 U 
76 U 79 U 76 U 78 U 
78 U 79 U 78 U 76 U 
76 W 79 UJ 78 UJ 78 U 
76 U 79 U 76 U 78 U 
78 U 79 U 78 U 76 U 
76 U 79 U 76 U 78 
78 U 79 U 76 U 78 U 
76 U '79 U . 76 U ' 78 U 
76 U 79 U 78 U 78 U 

78 UJ 79 W 76'UJ 76 U 
76 UR 79 UR 78 UR 78 W 
76 U 79 U 76 U ·78 U 
76 U 79 U 76 U 76 U 
78 U 79 U 78 U 78 U 
1.6 U 1.6 U 1.6 U 1.6 
1.6 U 1.6 U 1.6 U 1.6 U 
78 U 79 U 78 U 78 U 
78 U 79 U 78 U 78 U 
1.6 U 1.6 U 1.6 U 1.6 U 
76 U 79 U 76 U 78 U 
1.6 U UU 1.6 U 1.6 U 
1.6 U 1.6 U '1.6 U 1.6 U 
1.6 U 1.6 U 1.6 U 1.6 U 
1.6 U UU 1.6 U 1.6 tI 
1.6 U .6 U 1.6 U 1.6 U 
78 U 79 U 78 U 78 U 
78 U 79 U 78 U 78 U 
78 U 79 U 78 U 78 U 
78 U 79 U 78 U 78 U 
78 U 79 U 78 U 78 U 
78 U 79 78 U 78 U 
1.6 U 1.6 U 1.6 U 1.6 U 
78 U 79 U 78 U ~j_U __ 

03SB44 03SB46 039B46 
039B440610 0398480208 03S8480810 
039B440810 03SB480208 039B480810 

NORMAL NORMAL ORla 
8 ·10 2·8 8,·10 
NM NM NM 

NORMAL NORMAL NORMAL . . . . . . 
Y Y V 

GRAB aRAB GRAB 
73 U 80 U 74 U 
73 U 80 U 74 U 
73 UJ 80 UJ 74 W 
73 U 60 U 74 U 
73 U . 80 U 74 U 
73 U 80 U 74 U 
73 U SOU 74 U 
1.4 U UU 1.4 UJ 
73 U 60 U 74 U 
73 U 80 U 74 U 
73 U 80 U 74 U 
73 U 80 U 74 U 
73 U 80 U 74 U 
73 U 60 U 74 U 
73 U 60 U 74 U 
73 U 80 U 74 U 
73 U 80 U 74 U 
73 U' 80 U 74 U 
73 U SOU 74 U 
73 U 80 U 74 U 
73 U 60 U 74 U 
73 U 80 U 74 U 
73 U 80 U 74 U 
73 U 80 U 74 U 
73 U 80 U 74 U 

. 73 U 80 U 74 U 
73 U 60 UJ 74 UJ 
73 U SO.U 74 U 
73 U 80 U 74 U 
73 U 80 U 74 U 
1.4 U 1.6 U 1.4W 
1.4 U 1.6 U 1.4 W 
73 U 80 U 74 U 
73 U 80 U 74 U 
1.4 U 1.6 U 1.4 W 
73 U 80 U 74 U 
1.4 U 1.6 U 1.4 W 
1.4 U 1.6 U 1.4 W 
1.4 U 1.6 U 1.4 UJ 
1.4 U 1.6 U 1.4 W 
1.4 U UU 1.4 W 
73 U 80 U 74 
73 U 8 U 74 U 
73 U 80 U 74 U 
73 80 U 74 U 
73 U SOU 74 U 
73 U 80 U 4U 
1.4 U 1.6 U 1.4 W 

__73 U 80.1,1 74 U 

• 
03SB47 

039B470208 
03S8470208 

NORMAL 
2·8 
NM 

NORMAL . . 
Y 

GRAB 
76 UJ 
78 UR 
78 W 
78 UJ 
78 U 
78 W 
78W 
1.6 W 
76 UJ 
76 U 
76 U , 

76 UJ 
78 U 

78 W " 
78 UA 
78 U 
78 U 

78 UJ 
78 UJ 
78 U 
78 U 
78 W 
78 W 
78 U . 
78 U 
78 W 
76 UJ 
78 U 
76 U 
78 U 

1.5 W 
1.6 W 
78 U 
78 U 

1.6 W 
78 U 
UW 
1.6 UJ 
1.6 UJ 
1.6 UJ 
1.6 UJ 
78 U 

76 W 
78. U 
78 W 
78 U 
78 U 

1.6 W 
78 U 

039947 
0398470810 
03SB470810 

NORMAL 
8·10 
NM 

NORMAL . . 
Y 

GRAB 
76 U 
76 U 
76 UJ 
76 U 
76 U 
76 U 
76 U 

1.6 UJ 
75 U 
76 U 
76 U 
76 U 
76 U 
76 U 
76 U 
76 U~ 
76 U" .~ 

76 U - . 
76 U 
76 U 
76 U 
76 U 
76 U 
75 U 
76 U 
75 U 
75 UJ 
76 U 
76 U 
76 U 

1.5 W 
UW 
75 U 
76 U 

1.6 UJ 
76 U 

1.6 UJ 
1.6 W 
1.6 UJ 
1.6 UJ 
1.6 UJ 
76 U 

, 
76 U 
76 U 
76 U 
76 U 
76 U 

1.6 UJ 
7/;_U ___ 

, . .,.~ 

.~~'l 

.;~ 
.f"t".; .. ~ 
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I~OCATION 03SB30 03SB39 03S840 
NSAMPLE 03SB390208 03SB390810 039B400208 
,S.AMPLE 03SB390208 03SB390810 03S8400208 
SACODE NORMAL NORMAL NORMAL 
DEPTHRANOE 2-8 8-10 2-8 
OC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD aRAB aRAB aRAB 
DI-N-OCTYL PHTHALATE 79 U 76 UJ 78 U 
IDIAUATE 79 U 76 UJ 78 U 
DIBENZO A H ANTHRACENE 1.6U 1.4 U 1.5 U 
DIBENZOFURAN 79 U 76 UJ 78 IJ 
DIETHYL PHTHALATE 79 U 76 UJ 78 U 
DIMETHYL PHTHALATE 79 U 76 UJ 76 U 
DIPHENYLAMINE 79 U 75 UJ 78 U 
ETHYL METHANE SULFONATE 79 U 76 W 78 U 
ETHYL PARATHION 79 U 76 UJ 78 U 
FLUORANTHENE 1.6 U 1.4 U 1.6 U 
FLUORENE 1.5 U 1".4 U 1.6 U 
HEXACHLOROBENZENE 79 U 76 W 78 U 
HEXACHLOROBUTADIENE 79 U 76 W 78 U 
HEXACHLOROCYCLOPENTADIENE 79 UJ 76 W 78 UJ 
HEXACHLOROETHANE 79 U 76 W 78 U 
HEXACHLOROPROPENE 79 U 76 W 76 U 
IN DE NO 1 2 3-CD PYRENE 1.6 U 1.4 U 1.6 U 
ISODRIN 79 U 76 W 78 U 
ISOPHORONE 79 U 75 W 78 U 
ISOSAFROLE 79 U 76 W 78 U 
KEPONE 79 UR 76 UR 78 UR 
METHAPYRILENE 79 U 75 W 78 U 
METHYL METHANE SULFONATE 79 U 76 UJ 78 U 
METHYL PARATHION 79 U 76 UJ 78 U 
N-NITROSo-DI-N-BUTYLAMINE 79 U 76 W 78 U 
N-NITROSo-DI-N-PROPYLAMINE 79 U 76 W 78·U 
N-NITROSODIETHYLAMINE 79 U 76 UJ 78 U 
N-NITROSODIMETHYLAMINE 79 U 76 W 78 U 
N-NITROSOMETHYLETHYLAMINE 79 U 76 W 78 U 
'N-NITROSOMORPHOLINE 79 U 75 UJ 78 U 
'N-NITROSOPIPERIDINE 79 U 76 W 78 U 
N·NITROSOPYRROLIDINE 79 UJ 76 UJ 78 W 
NAPHTHALENE 8 1.4 U 1.6 U 
o 0 0-TRIETHYL PHOSPHOROTHIOATE 79 U 76 UJ 76 U 
o-TOLUIDINE 79 U 76 UJ 78 U 
R- DIMETHYLAMINO AZOBENZENE 79 U 76 W 78 U 
RENTACHLOROBENZENE 79 U 76 UJ 76 U 
PENTACHLOROETHANE 79 U 76 W 78 U 

ENTACHLORONITROBENZENE 79 U 76 UJ 78 U 
HENACETIN 79 U 75 UJ 78 U 
HENANTHRENE 1.6 U 1.4 U 1.6 U 
HENOL 79 U 75 W 78 U 
RONAMIDE 79 U 76 UJ 78 U 
YRENE 1.6 U 1.4 U 1.5 U 

PYRIDINE 79 U 76 W' 78 U 
SAFROLE 79 U 75 W 78 U 
Energellca MQ/KO 
136-TRINITROBENZENE 0.26.U 0.25 U 0.25 U 

11.3-DINITROBENZENE I 0.25 U L 0.25 U J _o.25 U I.,. 

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 
PAoE24 OF 30 

03SB40 03SB42 03SB42 03SB44 
039B400810 03SB420208 039B420810 03SB440208 
03515400810 035B420208 03$B420810 . 03SB440208 

NORMAL NORMAL NORMAL NORMAL 
8 ·10 2·8 8 ·10 2·8 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 
. . . . .. . . 
Y Y Y Y 

aRAB aRAB aRAB aRAB 
78 U 79 U 76 U 78 UR 
76 U 79 U 76 U 76 U 
1.6 U 1.6 U 1.6 U 1.6 U 
76 U 79 U 78 U 78 U 
78 U 79 U 76 U 78 U 
78·U· 79 U 78 U 78 U 
76 U 79 U 78 U 78 U 
78 U 79 U 78 U 78 U 
78 U 79 U 78 U 78 U 
1.6 U 1.6 U 1.6 U 1.5 U 
1.6 U 1.6 U 1.6 U 1.6 U 
78 U 79 U ·78 U 78 U 
78 U 79 U .. 76U 78 U 
76 W 79 W 78 W 78 W 
78 U 79 U 78 U 78 U 
76 U 79 78 U 78 U 
1.6 U 1.6 U 1.6 U 1.6 U 
76 U 79 U 78 U 78 U 
78 U .. 79 U 76·U ·78 U 
78 U 79 U 78 U 78 U 

76 UR 79 UR 76 UR 78 UR 
76 U 79 U 76 U 78 U 
78 U 79 U 76 U 78 U 
76 U 79 U . 76 U 78 U 
76 U 79 78 U 78 U 
76 U 79 U 78 U 78 U 
78 U 79 U 76 U 78 U 
78 U 79 U. 78 U 78 UJ 
76 U 79 U 76 U 78 U 
78 U 79 U 78 U 78 U 
78 U 79 U 78 U . 78 U 
78 UJ 79 UJ 78 W 78 U 
1.6 U 1.6 U 1.5 U 1.5 U 
76 U 79 U 78 U 78 U 
76 U 79 U 78 U 76 U 
76 U ·79 U 76 U 78 U 
76 U 79 U 78 U ·78 U 
78 U 79 U 78 U 78 U 
76 U 79 U 76 U 78 U 
76 U 79 U 78 U 78 
1.6 U 1.6 U 1.6 U 1.5 U 
76'U 79 U 76 U 78 U 
76 U 79 U 78 U 78 'U 
1.6 U 1.6 U 1.5 U 1.5 U 
76 U 79 U 76 U 78 W 

. 76 U .79 U .78 U 78 U 

0.25 U 0.26 U 0.26 U I 0.26 U 
0.25 U I 0.26 U 0.26 U I 0.26 U 

• 

0381544 03SB48 038848 038B47 038847 
039 B44081 0 039B480208 038B480810 O3SB470208 039B470810 
0388440810 038B480208 038B480810 039B470208 03S847Oe10 

NORMAL NORMAL ORIO NORMAL NORMAL 
8·10 2·8 e ·10 2·8 8·10 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

aRAB aRAB aRAB aRAB aRAB 
73 UR 80 UR 74 UR 78 UR 76 UR 
73 U 80 U 74 76 U 76 U 
1.4 U 1.6 U 1.4 W 1.6 W 1.6 UJ 
73 U 60 U 74 U 78 U 76 U 
73 U 60 U 74 U 78 U 76 U 
73 U 60 U 74 U 76 U 75 U 
73 U 80 U 74 U 78 U 76 U 
73 U 80 U 74 U 78 U 76 U 
73 U 80 U 74 U 78 U 76 U 
1.4 U 1.6 U 1.4 W 1.5 W 1.6 W 
1.4 U 1.6 U 1;4 W 1.6 W 1.6 W 
73 U 80 U 74 U 76 U 76 U 

·73 U 80 U 74 U 76 U 75 U 
73 W 80 UJ 74 UJ 78 UR 76 UJ 
73 U 80 U 74 U 78 U 75 U 
73 U 80 U 74 U 78 U 76 U 
1.4 U 1.5 U 1.4 W 1.5 W 1.5 W 
73 U 80 U 74 U 78 U 75 U 

. 73·U 80U 74 U 78 U 76 U 
73 U 80 U 74 U 78 U 76 U 

73 UR .80 UR 74 UR 78 UR 76 UR 
73 U 80U 74 U 78 U 75 U 
73 U 80 U 74 U 78 U 76 U 
73 U 80 U 74 U 78 U 76 U 
73 U 80 U 74 U 76 U 76 U 
73 80 U 74 U 76 W 75 U 
73 U 80U 74 U 78 U 76 U 
73 U 80 UJ 74 W 78 W 76 UJ 
73 U 80 U 74 U 78 U 76 U 
73 U 80 U 74 U 78 U 76 U 
73 U 80 U 74 U 78 U 76 U 
73U 80 U 74 U 76 U 75 U 

-1.4 U 1.6 U 1.4 UJ 1.6 UJ 1.5 W 
73 U 80 U 74 U 78 U 76 U 
73 U 80 U 74 U 78 U 76 U 
73 U 80 U 74U 78 U 75 U 
73 U 80 U 74 U 78 75 U 
73 U 80 U 74 U 78 U . 75 U 
73 U 60 74 U 78 U 75 U 
73 U 80 U 74 U 78 U 75 U 
1.4 U 1.5 U 1.4 W' 1.6 W 1.6 UJ 
73 U 80 U 74 U 78 UJ 75 U 
73 U 80 U 74 U 76 U 76 U 
1.4 U 1.5 U 1.4 UJ 1.5 UJ 1.5 UJ . 
73 U 80 W 74 W 78 UJ 76 UJ • 
73 U 80U. 74 U 78 U 75 U 

0.25 U 0.26 U I 0.25 U 0.26 U 0.26 U 
0.26 U ___ ~Ii_\J~O.26 U _O,~~~ 0.26U, I 

• 



• 
LOCATION 03S639 03S639 03S640 
N9AMPLE 039B390208 03SB390810 03SB400208 
9AMPLE 03SB390208 039B390810 039B400208 
SACODE NORMAL NORMAL NORMAL 
DEPTH RANGE 2-8 8 -10 2-8 
QC_TYPE NM NM NM 
STATU9 NORMAL NORMAL NORMAL 
9AMPLEDATE - . . - .. 
VAUDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
246-TRINITROTOLUENE 0.25 U 0.25 U 0.25 U 
2 4-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
2 8-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
2·AMINCH 6-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
2-NITROTOLUENE 0.25 U 0.26 U 0.26 U 
3-NITROTOLUENE 0.25 U 0.25 U 0.26 U 
4-AMIN().26-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
4-NITROTOLUENE . 0.25 U 0.25 U 0.26 U 
HMX 0.25 U 0.26 U 0.26 U 
NITROBENZENE 0.25 U 0.25 U 0.26 U 
i!'IITROCELLULOSE 590 U 630 U 580 U 
NITROOLYCERIN 2.5 U 2.5 U 2.5 U 
PETN 1.5 U 1.4 U 1.6 U 
RDX 0.26 U 0.25 U 0.25 U 
TETRYL 0.26 U 0.251,J 0.26 U 
InollLanlcs MGlKO 
ALUMINUM 7030 J 6960 J 6080 J 
ANTIMONY 0.27 U 0.76 U 0.28U 
ARSENIC 4.9 5.6 4.1 
BARIUM 95.1 J 81.2 J 139 J 
BERYLUUM 0.64 0.96 0.76 
CADMIUM 0.3 U 0.36 0.36 
CALCIUM 2070 J 1660 J 4260 J 
CHROMIUM 10.2 J 21.2 J 9.9 J 
COBALT 13.7 J 16.2 J 14.6 J 
COPPER 9.2 J 8.5 J 16.4 J 
IRON 16900 J 38900 J 17300 J 
LEAD 15 J 18.7 J 12.8 J 
MAGNESIUM 989 J 668 J 747 J 
MANGANESE 879 J 1370 J 1440 J 
MERCURY 0.036 J 0.21 J 0.027 J 
NICKEL 12 J 18.8 J 15.6 J 
P.OTASSIUM 464 J 392 J 448 J . 
SELENIUM 0.38 0.21 0.32 
SILVER 0.04 U 0.04 U 0.04 U 
:~ODIUM 101 U 103 U 130 U 
!/-IALUUM 0.09 0.09 0.09 
IN 0.25 U 0.33 U 0.25 U 
ANADIUM 16 J 20.9 J 13 J 
NC 33.2 J 37.2 J 32.5 J 
Iscellaneous Pa..,meters 
ITRA TE MO/KG 38 14 . 1.9 
ITRITE MO/KG 11 UR 2.3 J 11 UR 
ITRITEiNlTRATE MO/KQL 38 J 18 J 1.9 J 

PERCENT MOISTURE % 14.9 9.4 14 
PERCHLORATE (UGlKOI 43 J 22UJ 23 _lJ.L 

• 
TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAlLJUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAOE 25 0;;30 

03S640 03S642 03SB42 03S644 
039B400810 03SB420208 03SB420810 03S6440208 
03SB400810 0398420208 03SB420810 039B440208 

NORMAL NORMAL NORMAL NORMAL 
8-10 2-8 8-10 2-8 . 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL. . . . . . . . . 
Y Y Y Y 

GRAB GRAB GRAB aRAB 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.26 U 0.25 U 0.25 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.25 U 0.26 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.26 U 0.25 U 0.25 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.25 U 0.25 U 0.25' U 
510 580 U 560 U 580 U 
2.6 U 2.6 U 2.6 U 2.5 U 
1.6 U 1.6 U 1.5 U 1.5 U 

0.25 0.25 U 0.25 U 0.25 
0.26 U 0.26U 0.26 U 0.26 U 

6780 J 7210 J 6800 J 7100 J 
0.39 U 0.28 U· 0.51 U 0.37 U 

6.2 4.4 2.8 7.4 J 
94.5 J 163 J 107 J 119 J 
0.73 0.78 0.67 1.4 
0.36 0.36 0.41 0.49 

6890 J '1960 J 2860 J 10300 J 
21.8 J 8.6 J 18.8 J .. 27.6 J 
18.7 J 14.9 J 19.7 J 21.2 J 
8.8 J 10.2 J 8.9 J 10.3 J 

43800 J 16700 J 28600 J 44400 J 
18.2 J 13.6 J 16 J 20 J 
799 J 828 J 886 J 836 J 
1390 J 1680 J 1880 J 1730 J 
0.022 J 0.027 J 0.023 J 0.027 J 
16.9 J 16.9 J 20.3 J 23.7 J 
403 J' 403 J 386 J 413 J 
0.22 0.39 0.2 0.27 J 

0.04 U 0.11 0.06 0.04 U 
109 U 116 U 183 U 113 J 
0.08 0.12' 0.1 0.11 

0.16 U 0.42 U 0.2 U 0.18 U 
23.8 J 14.1 J 19.8 J 28.3 J 
37.2 J 37.9 J 31.7 J. 41.4 J 

1.7 1.7 1.9 2.4 
11 UR 2.2 UR 2.2 UR 2.7 UJ 
1.7 J 1.7 J 1.9 J 2.4 J 
11.8 16.7' 10 14.1 

23 UJ 24 UJ 22UJ 23 UJ 

03SB44 03SB48 03SB48 
O3SB440810 03SB480208 03SB480810 
O3S6440810 039B480208 039B480810 

NORMAL NORMAL ORIO 
8 -10 2-& 8 ·10 
NM NM NM 

NORMAL NORMAL NORMAL . . - . . . 
Y Y Y 

GRAB GRAB GRAB 
0.26 U 0.26 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.25 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 0.26 U 
0.26 U 0.25 U 0.26 U 
0.25 U 0.25 U 0.25 U 

'510 U 660 U 530 U 
2.5 U 2.5 U 2.5 
1.4 U 1.5 U 1.4 U 

0.25 U 0.25 U 0.25 U 
0.26 U 0.25 U 0.26 U 

6380 J 8380 J 4640 J 
.1.3 J 0.23 U 0.6 U 
11.2 J 4.9 J 8.2 J 
83.1 J 139 J 72.3 J 
0.67 0.87 0.74 
0.37 ~83 0.7 

7790 J 1390 J 2960 J 
20.4 J 12.1 J 20 J 
20.1 J 15.4 J 17.3 J 
9.3 J 7.8 J 9 J 

68400 J 16400 J 42000 J 
16.6 J 13.3 J 17.1 J 
750 J 770 J 428 J 
1460 J 1790 J 1310 J 
0.02 J 0.028 J 0.Q19 J 
19.9 J 18 J 17.9 J 
365 J 395 J 327 J 
0.22 J 0.43 J 0.17 UJ 
0.04 U 0.08 U 0.04 U 
117 J 144 J 121 J 
0.08 0.11 0.08 

0.15 U 0.28 U 0.18 U 
27.8 J 18.8 J 22.3 J 
43.9 J 28 J 61.8 J 

2.1 1.2 1.5 
2.2 UJ 2.2 UJ 2UJ 
2.1 J 1.2 J 1.5 J 
9.1 17.9 8.8 

22UJ 20 U 20 U 

• 
03S647 03SB47 

039B470208 03SB470810 
039B470208 039B470810 

NORMAL NORMAL 
2·8 8 ·10 
NM NM 

NORMAL NORMAL 
. . . -
Y Y 

GRAB aRAB 
0.26 U 0.25 U 
0.25 U 0.25 U 
0.26 U 0.25 U 
0.42 J 0.25 U 
0.25 U 0.25 U 
0.26 U 0.25 U 
0.26 U 0.25 U 
0.25 U 0.26 U 
0.26 U 0.26 U 
0.25 U 0.25 U 
640 U 530 U 
2.5 U 2.5 U 
1.6 U 1.5 U 

0.25 U 0.25 U 
0.26 U 0.26 U 

5680 J 4090 J.-
0.62 U 0.4 U' 
6.7 J 6.4 J 
77.9 J 67.8 J 
0.96 0.63 
0.41 0.32 

1090 J 487 J 
24.1 J lU J. 
15 J 12.1 J 

92.8 J 9.8 J 
40300 J 42700 J 

34 J 13.8 J 
628 J 484 J 
1320J 799 J 
0.018 J 0.018 J 
171 J 19.2 J 
380 J 383 J 
0.23 J 0.17 UJ 
0.61 J 0.13 U 
80.8 J 141 J 
0.11 0.08 

0.82 U 0.07 U 
24.9 J 17.7 J 
74.5 J 40.7 J 

1.8 1.5 
I1UJ 11 UJ 
1.8 J 1.5 J 
11.8 11.3 
23U 23 U 
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TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAILIUTTLE SULPHUR CREEK 

. NSWCCRANE 
CRANE, INDIANA 
PAOE 28 OF 30 

LOCATION 03SB48 03SB48 
N8AMPLE 038B480208 0388480810 
8AMPLE 038B480208 038B480810 
SACODE NORMAL NORMAL 
DEPTHRANOE 2·8 II .10 
QC_TYPE NM NM 
STATU8 NORMAL NORMAL 
SAMPLE DATE . . .. 
VALIDATED Y Y 
COLLECTION METHOD ORAB ORAB 
Dioxins NQII(Q\\ 
123467S9·OCDD 
12348789-OCDF 
1234878-HPCDD 
I 2 3 4 8 7 8-HPCDF 
I 2 3 4 7 8 9-HPCDF 
I 2 3 4 7 8-HXCDD 
I 2 3 4 7 8-HXC F 
123878-HXCDD 
I 2 3 6 7' 8-HXCDF 
I 2 3 7 8 9-HXCDD 
I 2 3 7 8 9-HXCDF 
I 2 3 7 8-PECDD 
I 2 3 7 S-PECDF 
2 3 4 6 7 S-HXCDF .. ., 

2 3 4 7 S-PEC[j~ 
237 S-TeDD 
237 s-TCDF 
TEQBIRD 
TEQFISH 
TEQHUMAN 
TO ALHPCDO 
TOTAL HPCOF 
TOTAL HXCOO 
TOTAL HXCOF 
TOTALPEC 0 
TOTALPECOF 
TOTAL TCDD . .-

.. 

TOTAL TCOF 
Volatile OraanlC8 UQ/KO\\ 
I I I 2-TETRACHLOROETHANE .1.3 U 12 U 
I I !-TRICHLOROETHANE 1.3 U 12 U 
I I 22-TETRACHLOAOETHANE 1.3·U 12 U 
I I 2- RICHLOAOETHANE 1.3 U 12 U 
11-0ICHLOROETHANE 1.3 U· 12 
I l-DICHLOROE HENE 1.3U 12 U 
I 23-TRICHLOROPROPANE 1.3 U 12,V_ 
I 2-0IBROMQ.3-CHLOROPROPANE 1.3U 12 U 
I 2-0IBROMOETHANE 1.3 U 12 U 
I 2-DICHLOROETHANE 1.3 U 12 U 
I 2-0ICHLOROPROPANE 1.3 U 12 U . 
14-010XANE 120 U 95 U 
2-BUTANONE 1.3 U 12 U. 
2-HEXANONE 1.3 U 12 U 
3-CHLOROPROPENE 1.3 U 12 U 
4-METHYL-2-PEN' ANONE ·1.3 U 12 U 
ACETONE 12 BU 12 U 
ACETONITRILE 48U 39 U 
ACROLEIN 1.3 UR 12 UR 
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• • 
TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAllJUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAOE270F30 

LOCATION 03S848 03SB48 
NSAMPLE 03SB480208 03SB480010 
SAMPLE 0368480208 03SB480810 
SACODE NORMAL NORMAL 
DEPTHRANOE 2-8 8-10 
Q.C_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE - - - -
VALIDATED Y Y 
COLLECTION METHOD ORAB ORAB 
ACRYLONITRILE 1.3 UR 12 UR 
BENZENE 1.3 U 12 U 
BROMODICHLOROMETHANE 1.3 U 12 U 
BROMOFORM 1.3 U 12 U 
BROMOMETIiANE 1.3· U .12 U 
CARBON DISULFIDE 1.3 U 12 U 
CARBON TETRACHLORIDE 1.3 U 12 U 
CHLOROBENZENE 1.3 U 12 U 
CHLORODIBROMOMETHANE - 1.3 U 12 U 
CHLOROETHANE 1.3 U 12 U 
CHLOROFORM 1.3 U 12 U 
CHLOROMETHANE 1.3 U 12 U 
CHLOROPRENE 1.3 U 12 
CIS-I 2-DICHLOROETHENE 8 . 18 J 
CIS-I 3-DICHLOROPROPENE 1.3U 12 U 
DIBROMOMETHANE 1.3 U 12 U 
DICHLORODIFLUOROMETHANE 1.3 U 12 U 
ETHYL METHACRYLATE 1.3 U 12 U 
ETHYLBENZENE ·1.3 U. 12 U 
ISOBUTANOL 48U 39 U 
METHACRYLONITRILE 1.3 U 12 U 
METHYL IODIDE 1.3 UJ 12 W 
METHYL METHACRYLATE 1.3 U 12 U 
METHYLENE CHLORIDE 4 BU 68 BU 
PROPIONITRILE 48 U 39 U 
STYRENE 1.3 U 12 U 
TETRACHLOROETHENE 1.3 U 12 U 
TOLUENE .. ··1.3 U 12 U 
TOTALXYLENES 1.3 U 12 U 
TRANS-I 2-DICHLOROETHENE 1.3 U 12 U 
TRANS-I 3-DICHLOROPROPENE 1.3 U 12 U 
TRANS-I 4-0 CHLORC>-2-BUTENE 1.3 U 12 U 
TRICHLOROETHENE 20 J 33 J 
TRICHLOROFL OROMETHANE 1.3 U I 12 U 
VINYL ACETATE 1.3 U 12 W 
VINYL CHLORIDE 1.3 U 12 U 
Semlvolatlle Organic. UO/KOll 
1 24 6-TETRACHLOROBENZENE 74 U 78 U 
1 24-TRICHLOROBENZENE 74 U 78 U 
'2-DICHLOROBENZENE· 74 U 78 U 
, 3-DICHLOROBENZENE 74 U 78 U 
, 4-DICHLOROBENZENE 74 U 78 U 
, 4-NAPHTHOOUINONE 74 U 78 U 
, 4-PHENYLENEDIAMINE 74 W 78 W 
,-NAPHTHYLAMINE 74 U 78 U 
22'-OXYBIS ,-CHLOROPROPANE 74 U 79 U 
2346-TETAACHLOAOPHENOL 74 U 78 U 
246-TRICHLOAOPHENOL 74 U 78 U 
2.4.6-TRICHLOROPHENOl. --- 74 U 78 U 
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TABLE E-2. 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAlUUnLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAGE 28 OF30 

LOCATION 03SB48 03SB48 
NSAMPLE 03SB480208 03SB480810 
SAMPLE 03SB480208 03SB480810 
SACODE NORMAL NORMAL 
DEPTH RANGE 2·8 e -10 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . - - . 
VAUDATED Y Y 
COLLECTION METHOD aRAB aRAB 
2 4-DICHLOROPHENOL 74 U 78 U 
2 4-DIMETHYLPHENOL 74 U 78 U 
2 4-DINITROPHENOL 74 UJ 78 UJ 
2 8-DICHLOROPHENOL 74 U 78 U 
2-ACETY LAMINOFLUORENE 74 U 78 U 
2-CHLORONAPHTHALENE 74 U 78 U 
2-CHLOROPHENOL 74 U 78 U 
2-METHYLNAPHTHALENE 1.4 UJ 1.6 UJ 
2-METHYLPHENOL 74 U 78 U 
2-NAPHTHYLAMINE 74 U 78 U 
2-NITROANIUNE 74 U 78 U 
2-NITR PHENOl. 74 U 78 
2-PICOUNE 74 U 78 U 
3&4-METHYLPHENOL 74 U 78 U 
33'-DICHLOROBENZIDINE 74 U 78 U 
33'-DIMETHYLBENZIDINE 74 U 78 U 
3-METHYLCHQLANTHRENE .74 U 78 U . 
3-NITROANIUNE 74 U 78 U 
4 e-DINlTRo.2-METHYLPHENOL -.. 74U· 78 U 
4-AMINOBIPHENYL 74 U 78 U 
4-BROMOPHENYL PHENYL ETHER 74 U 78 U 
4-CHLORo.3-METHYLPHENOL 74 U 78 U 
4-CHLOROANIUNE 74 U 78 U 
4-CHLOROPHENYL PHENYL ETHER 74 U 78 U 
4-NITROANIUNE ·74 U 78 U 
4-NITROPHENOL 74 U 78 U 
4-NITROClUINOUNE-I.QXIDE 74 UJ 78 UJ 
6-NITRQ.Q. TOLUIDINE 74 U 78 
7 12-DIMETHYLBENZIA ANTHRACENE 74 U 78 U 
A A'DIMETHYLPHENETHYLAMINE 74 U 78 U 
ACENAPHTHENE 1.4 UJ 1.6 UJ 
ACENAPHTHYLENE 1.4 W 1.6 UJ 
ACETOPHENONE 74 U 78 U 
ANIUNE 74 U tAu 
ANTHRACENE 1.4 UJ 1.6 UJ 
ARAMITE ·74 U 78 
BENZO A ANTHRACENE 1.4 UJ 1.6 UJ 
BENZO A PYRENE 1.4 UJ 1.6 W 
BENZO B FLUORANTHENE 1.4 UJ 1.6 UJ 
BENZO G H I PERYLENE 1.4 UJ 1-:& UJ 
BENZO K)FLUORANTHENE 1.4 UJ 1.5 UJ 
BENZYL ALCOHOL 74 U 78 U 
BIS 2-CHLOROETHOXYjMETHANE 74 U 78 U 
BIS 2-CHLOROETHYL ETHER 74 U 78 U 
BIS(2-ETHYLHEXYL PHTHALATE 74 U 78 U 
BUTYL BENZYLPHTHALATE 74 U 78 U 
CHLOROBENZILATE 74 U 78 U 
CHRYSENE 1.4 UJ 1.6 UJ 
DI-N-BUTYL PHTHALATE 2700 890 
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TABLE E-2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 - OLD JEEP TRAlUUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
P,t,OE 29 OF 30 

LOCATION 03SB48 03SB48 
NSAMPLE 03SB480208 03SB480810 
SAMPLE 03SB480208 03SB480810 
SACODE NORMAL NORMAL 
DEPTHRANOE 2·8 8·10 
QC_TYPE NM NM 
STATUS NORMAL NORMAl. 
SAMPLE DATE . . .. 
VAl.IDATED . Y Y 
COLLECTION METHOD ORAB GRAB 
DI-N-OCTYL PHTHALATE 74 UR 78 UR 
DIALLATE 74 U 78 U 
DIBENZO A H ANTHRACENE 1.4 W 1.6 W 
DIBENZOFURAN 74 U 78 U 
DIETHYL PHTHALATE 74 U 78 U 
DIMETHYl. PHlHA.ATE 74 U 78 U 
DIPHENYLAMINE 74 U 78 U 
ETHYL ME HANE SULFONATE 74 U 78 U 
ETHYL PARATHION 74 U 78 U 
FLUORANTHENE 1.4 W 1.6 W 
FLUORENE 1.4 W 1.6W 
HEXACHLOROBENZENE '74 U 78 U 
HEXACHLOROBUTADIENE 74 U 78 
HEXACHLOROCYCLOPENTADIENE 74.W 78 W 
HEXACHLOROETHANE 74U' '78 U . 
HEXACHLOROPROPENE 74 U 78 U 
IN DE NO 1 2 3-CD PYRENE 1.4 W 1.6 W 
ISODRIN 74 U 78 U 
ISOPHORONE 74 U 78 U 
ISOSAFROLE 74 U 78 U 
KEPONE 74 UR 78 UR 
METHAPYRILENE 74 U 78 U 
METHYL METHANE SULFONATE 74 U 78 U 
METHYL PARATHION 74 U 78 U 
N-NITROSQ.DI-N-BUTYLAMINE 74 U 78 U 
N-NITROSQ.DI-N-PROPYLAMINE 74 U 78 U 
N-NITROSODIETHYLAMINE 74 U 78 U 
N-NITROSODIMETHYLAMINE , 74 W· '·78 UJ ' 
N-NITROSOMETHY .ETHY .AMINE . '74 U 78 U 
N-NITROSOMORPHOUNE 74 U 78 U 
N-NITROSOPIPERIDINE 14 U 78 U 
N-NITROSOPYRROUDINE 74 U 78 U 
NAPHTHALENE 1.4 W 1.6 W 
00 Q. TRIETHYL PHOSPHOROTHIOA TE 74 U 78 U 
Q. TOLUIDINE .74 U .78 U 
P- DIMETHYLAMINO AZOBENZENE 74 U 78 U 
PENTACHLOROBENZENE 74' 78 U 
PEN ACHLOROETHANE 74 U 78 U 
PENTACHLORONITROBENZENE . 74 U 78 U 
PHENACETIN 4 U 78 U 
PHENANTHRENE 1.4 UJ 1.6 W 
PHENOL 74 U 78 U 
PRONAMIDE 74 U 78 U 
PYRENE 1.4 W 1.6W 
PYRIDINE 74 W 78 
SAFROLE 74 U 78 U· 
E:'Iergellca MQ/KO 
1 36-TRINITROBENZENE 0.26 U 0.26 U 
11.3-DINITR~~ENZENE 0.26_U_ I . 0.26 U 
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TABLE E·2 

SUMMARY OF ANALYTIC RESULTS IN SUBSURFACE SOIL 
SWMU 3 • OLD JEEP TRAfWTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAaE300F30 

LOCATION 03SB48 03SB48 
NSAMPLE 038B480208 038B480810 
SAMPLE 03SB480208 03SB480810 
SACODE NORMAL NORMAL 
OEPTHRANOE 2·8 8 ·10 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . . .. 
VAUDATED Y ·Y 
COLLECTION METHOD aRAB aRAB 
2 4 6-TRINITROTOLUENE 0.25 U 0.25 U 
2 4·DINrTROTOLUENE 0.26 U 0.26 U 
2 8·DINITROTOLUENE 0.26 U 0.26 U 
2·AMIN0.4 8·DINITROTOI.UENE 0.26. U .0.26 U 
2-NrTROTOLUENE 0.25 U 0.26 U 
3·NITROTOLUENE 0.26 U 0.26 U 
4·AMINQ.2 8·DINITROTOI.UENE 0.25 U 0.25 U 
4·NrTROTOLUENE 0.25 U 0.25 U 
HMX 0.25 U 0.25 U 
N ROBENZENE 0.26 U 0.26 U 
NrTROCELLULOSE 540 U 680 
NrTROOLYCERIN 2.6 U 2.6 U 
PETN 1.4 U 1.6 U 
RDX 0.26 U 0.26 U 
TETRYL 0.25 U 0.26 U 
lnorg"nlca MQlKO 
ALUMINUM 391 J 4250 J 
ANTIMONY 30 J 12.4 J 
ARSENIC 3.7·~ 4.8 J 
BARIUM 814 J 822 J 
BERYLUUM 0.28 0.58 
CADMIUM 0.83 0.88 
CALCIUM 889 J 3430 J 
CHROMIUM 32.7 J 32.3 J 
COBALT 740 J 487 J 
COPPER 22500J 9680 J 
IRON 50900 J 49800 J 
LEAD .... '. 3590'J 3410 J 
MAGNESIUM 199 J 710 'J 
MANGANESE 1200 J 1440J 
MERCURY 0.026 J 0.026 J 
NICKEL 79100 J 48300 J 
POTASSIUM . 273 J 606J 
SELENIUM 0.18 'UJ 0.17 UJ 
SILVER 33.9 J 18.8 J 
SODIUM 140 J 220J 
THALLIUM 0.04 U 0.04 U 
TIN 1830 J 507 J 
VANADIUM 4.6 J 19.7 J 
ZINC 263 J 157 J 
Mlacelillneoue P"rame\era Mlacelillneoue P"rame\era 
NITRATE MClIKG lUJ 1.1 
NITRITE MGIKG 2UJ 2.3 UJ 
NITRITEINITRATE MClIKG lUJ 2.8 J 
PERCENT MOISTURE % 10.7 13.5 
PEBCHLORATE UClIKG 20 U - _. 20 U -

• • 
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LC5CATlO~-- 03'()7 03·10 03·11 
NSAMPLE 03GW0701 030Wl001 03GW1101 
SAMPLE 03GW0701 030Wl00l 030Wll0l 
MATRIX GW - GW GW 
SACODE ORIO NORMAL NORMAL 
CC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . .. . . 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
VolaUia Organic. UO/L 
1 1 12·TETRACHLOROETHANE 0.3 U 0.3 U 0.3 U 
1 1 HRICHLOROETHANE 0.6 U 0.6 U 0.6 U 
1 12 2·TETRACHLOROETHANE 630 0.3 U 0.3 U 
1 12·TRICHLOROETHANE 12 0.3 U 0.3 U 
11·DICHLOROETHANE 0.6 U 0.6 U 0.6 U 
1 1-DICHLOROETHENE 1.1 J 0.3 U 0.3 U 
1 23·TRICHLOROPROPANE 0.3 U 0.3 U 0.3 U 
1 2·DIBROMQ.3-CHLOROPROPANE 0.3 U 0.3 U 0.3 UJ 
1 2-DIBROMOETHANE 0.3 U 0.3 UJ 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 
14-DIOXANE 44 U 44 U 44 U 
2-BUTANONE 0.5 UJ 0.6 UJ 0.5 UJ 
2-HEXANONE 0.5 U 0.6 U 0.6 UJ . 
3-CHLOROPROPENE 0.6 U 0.5 U 0.5 U 
4-METHYL-2-PENTANONE 0.5 U 0.6 U 0.5 U 
ACETONE 0.8 BU 0.5 BU 0.4 BU 
ACETONITRILE 3.7 U 3.7 U 3.7 U 
ACROLEIN 0.6 UR 0.5 UR 0.5 UR 
ACRYLONITRILE 0.5 U 0.5 UJ 0.6 UJ 
BENZENE 0.3 U 0.3 U 0.3 U 
BROMODICHLOROMETHANE 0.3 U 0.3 U 0.3 U 
BROMOFORM 0.5 U 0.6 U 0.5 U 
BROMOMETHANE 0.5 U 0.5 U 0.5 UJ 
CARBON DISULFIDE 0.5 U 0.6 U 0.6 U 
CARBON TETRACHLORIDE 0.3 U 0.3 UJ 0.3 U 
CHLOROBENZENE 0.5 U 0.5 U 0.5 U 
CHLORODIBROMOMETHANE 0.3 U 0.3 U 0.3 U 
OHLOROETHANE 0.5 U 0.5 UJ 0.6 U 
CHLOROFORM 0.3 UJ 0.3 U 0.3 U 
CHLOROMETHANE 0.5 UJ 0.5 U 0.5 U 
CHLOROPRENE 0.5 U 0.5 U 0.5 U 
CIS-I 2-DICHLOROETHENE 160 0.5 U 0.6 U 
CIS-' 3-DICHLOROPROPENE 0.3 U 0.3 UJ 0.3 U 

IBROMOMETHANE 0.6 U 0.6 U 0.5 U 
IQICHLORODIFLUOROMETHANE 0.5 U 0.5 U 0.5 U 
ETHYL METHACRYLATE 0.5 U 0.6 U 0.6 J 

THYLBENZENE 0.5 U 0.6 U 0.6 U 
I OBUTANOL 6.3 U 6.3 U 6.3 U 

ETHACRYLONITRILE 0.5 U !l.5 U 0.6 UJ 
ETHYL IODIDE 0.5 UJ 0.5 UR 0.5 U 
ETHYL METHACRYLATE 0.5 U 0.5 UJ 0.5 U 
ETHYLENE CHLORIDE 0.5 U 0.5 U 0.5 U 

PROPIONITRILE 4.6 U 4.8 U 4.6 U 
STYRENE 0.6 U 0.6 U 0.6 U 
TETRACHLOROETHENE 5.7 0.5 U 0.5 U 
TOLUENE 0.5 U 0.6 U 0.5 U 
,[OTAL XYLENES 0.6 U 0.5 U 0.6 U 
'RANS-l.2·DICHLOROETHENE 37 0.5 U 0.5 U 

• 
TABLE E-3 

SUMMARY OF ANALYTIC RESULTS FOR OROUND WATER 
SWMU 3 • OLD JEEP TRAlLJUnLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAOE 1 OF10 

03·12 03·13 03-14 03·15 03·17 
030W1201 030W1301 030W1401 03OW1501 030W1701 
030W1201 03GW1301 03GW1401 03GW1501 03GW1701 

GW OW GW GW OW 
ORIO NORMAL NORMAL NORMAL NORMAL 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

GRAB GRAB ORAB GRAB GRAB 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.6 U 0.6 U 0.6 U 0.5 U 0.5 U 
0.3 U 0.3 U 0.3 U 100 0.3 U 
0.3 U 0.3 U 0.3 U 2.3 0.3 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.3 U 0.3 U 0.3 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 UJ 0.3 UJ 0.3 U 0.3 UJ 
0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
44 U . 44 U 44 U 44 U 44 U 

0.6 UJ 0.6 UJ 0.6 UJ 0.6 UJ 0.6 UJ 
0.6 UJ· 0.6 UJ 0.6 UJ O.S·U 0.5 UJ 
0.6 U 0.6 U 0.5 U 0.5 U 0.5 U 
O.S·UJ O.S UJ 0.6 U 0.6 U O.S UJ 
0.6 UJ 0.6 UJ 0.6 UJ 0.6 UJ 0.6 UJ 
3.7 U 3.7 u.. _ 3.7 U' 3.7 U _ 3.7 U 

0.5 UR 0.6 UR 0.5 UR 0.5 UR 0_6 UR 
0.6 UJ 0.6 UJ 0.5 UJ 0.6 UJ 0.6 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 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.6 UJ 0.6 UJ c 0.5 UJ 0.4 J 0.5 UJ 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U 
0.6 U 0.5 U 0.5 U 0.6 U 0.6 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.6 U 0.6 U 0.6 U 0.6 UJ 0.5 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.6 U 0.5 U 0.6 U 0.5 U 0.6 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.3 J 0.6 U 0.6 U 7.9 0.6 U 
0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.5 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.6 U 0.6 U 0.5 UJ 0.6 U 0.6 U 
0.5 U 0.6 U 0.6 U 0.6 U 0.6 U 
6.3 U 8.3 U 6.3 U 6.3 U 6.3 U 
0.5 UJ 0.6 UJ 0.6 UJ 0.6 U 0.6 UJ 
0.5 U 0.6 U 0.6 U 0.6 UR 0.6 U 
0.5 U 0.6 U 0.5 U 0.5 UJ 0.6 U 
0,6 U 0.5 U 0.6 U. 0.6 U 0.6 U 
4.8 U 4.8 U 4.8 U 4.8 U 4.6 U 
0.6 U 0.5 U 0.6 U 0.6 U 0.6 U 
0.5 U 0.6 U 0.5 U 0.3 J 0.6 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.5 U 
O.S U 0.5 UJ 0.6 U '0.6 U 0.6 U 
O.S_U __ O,.LU~ '-_ 0.6 U 1.9 '--- 0.6 U. 

• 
03·18 03-20 03·21 03·22 03-23 03-24 

030W1601 030W2001 03GW2101 03OW2201 03GW2301 030W2401 
03GW1601 030W2001 03GW2101 03GW2201 030W2301 03OW2401 

GW OW GW GW OW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM NM 
NORMAL NORMA,=- NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . . . 

Y Y Y Y Y Y 
GRAB ORAB GRAB GRAB ORAB GRAB 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.6 U 0.5 U 0.6 U 0.5 U 0.5 U 0.5 U 
0.3 U 0.3 U 0.3 U 6 0.3 U 3.9 J 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.6 J 
0.6 U 0.6 U 0.6 U 0.6 U O.S U 0.6 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 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 UJ 
0.3 U 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 U 0.3 U 0.3 U 0.3 U 0.3 U 
44 U 44 U 44 U 44 U 44 U 44 U 

0.6 UJ 0.6 U 0.6 UJ 0.5 UJ 0.6 U 0.6 UJ 
O.S UJ 0.5 U 0.6 U 0.5 U 0.5 U 0.6 UJ -: 
0.5 U 0.6 U 0.5 U 0.5 U 0.6 U 0.6 U 
0.6 UJ 0.6 U 0.6 U 0.6 U 0.6 U O.S U 
0.5 UJ 0.6 UJ 0.6 UJ 0.6 UJ 0.8 U 0.6 UJ .~ ... ,~-. 
3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 

0_6 UR 0.5 ·UR 0.5 UR 0.6 UR 0.6 UR 0.6 UR 
0.6 UJ 0.6 U 0.6 UJ 0.6 UJ 0.6 U 0.6 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 
0.6 U 0.6 U 0.6 U 0.6 U '0.6 U 0.6 U 
0.6 UJ 0.6 0.6 U 0.6 U 0.6 0.6 UJ 
0.6 U 0.6 U 0.6 U 0.6 U 0.5 U 0.6 U 
0.3 U 0.3 U 0.3 UJ 0.3 UJ 0.3 U 0.3 U 
0.5 U 0.5 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.6 U 0.6 U 0.6 UJ 0.6 UJ 0.6 U 0.6·U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.6 U 0.6 U 0.5 U 0.6 U O.S U 0.6 U 
0.6 U 0.5 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.6 U 0.6 U 0.6 U 0.8 0.6 U 7.7 
0.3 U 0.3 U 0.3 UJ 0.3 UJ 0.3 U 0.3 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 UJ 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
8.3 U 8.3·U 8.3 U 6.3 U 8.3 U 8.3 U 
0.5 UJ 0.6 U 0.6 U 0.5 U 0.5 U 0.6 UJ 
0.6 U 0.6 UJ 0.6 UR 0.6 UR 0.6 UJ 0.5 U 
0.6 U 0.6 U 0.6 UJ 0.6 UJ 0.6 U 0.6 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.5 U 0.6 U 
4.6 U 4.8 U 4.11 U 4.8 U 4.8 U 4.8 U 
0.6 U 0.6 U 0.5 U 0.6 U 0.6 U 0.6 U 
0.6 U 0.6 U 0.5 U 0.5 U 0.6 U 0.6 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
O.S U O.S U O.S U 0.5 U 0.6 U 0.6 U 
0.6 U 0.6 U 0.6 U O.S U O.S U 1.2 J 



LOCATION 03~7 03·10 03·11 
NSAMPLE 030W0701 03GW100l 030Wll01 
SAMPLE 03GW0701 03GW100l 030Wll01 
MATRIX OW OW OW 
SACODE ORIO NORMAL NORMAL 
aC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VALIDATED Y Y Y 
COLLECTION METHOO GRAB ORAB ORAB 
TRANS· 1 3·DICHLOROPROPENE 0.3 U 0.3 UJ 0.3 U 
TRANS· 1 4·DICHLOR0-2·BUTENE 0.5 U 0.5 UJ 0.5 U 
TRICHLOROETHENE 640 0.9 U 0.6 U 
TRICHLOROFLUOROMETHANE 0.5 U 0.6 U 0.6 U 
VINYL ACETATE 0.5 UJ 0.6 UJ 0.5 U 
VINYL CHLORIDE 3.9 0.3 U 0.3 U 
Semivolalllo OrQanles UGiL 
1 2 45·TETRACHLOROBENZENE· I U I U 1 U 
I 2 4·TRICHLOROBENZENE I U 1 U I U 
1 2·DICHLOROBENZENE 1 U 1 U 1 U 
1 3·DICHLOROBENZENE 1 U 1 U 1 U 
1 4·DICHLOROBENZENE 1 U 1 U 1 U 
1 4·NAPHTHOOUINONE 1 U 1 U 1 U 
1 4·PHENYLENEDIAMINE 1 UR 1 UR 1 UR 
I·NAPHTHYLAMINE 1 U 1 U 1 U 
22'·OXYBIS I,CHLOROPAOPANE 1 U 1 U 1 UJ 
2346·TETRACHLOROPHENOL 1 U 1 U 1 U 
245·TRICHLOROPHENOL 1 U 1 U 1 U 
246·TRICHLOROPHENOL 1 U 1 U I U 
2 4·DICHLOROPHENOL 1 U I U 1 U 
24·DIMETHYLPHENOL 1 U 1 U 1 U 
24·DINITROPHENOL 1 UJ I U I U 
26·DICHLOROPHENOL 1 U 1 U I U 
2·ACETYLAMINOFLUOAENE I U I U I U 
2-CHLORONAPHTHALENE I U 1 U 1 U 
2·CHLOROPHENOL I U I U I U 
2·METHYLNAPHTHALENE 0.021 U 0.02 U 0.021 U 
2·METHYLPHENOL I U 1 U I U 
2·NAPHTHYLAMINE I U I U I U 
2·NITROANIUNE I U I U I U 
2·NITROPHENOL I U I U I U 
2·PICOUNE I U 1 U 1 U 
3&4·METHYLPHENOL I U I U 1 U 
3 3'·DICHLOROBENZIDINE I U I U I U 
33'·DIMETHYLBENZlDINE 1 UJ I U 1 U 
3·METHYLCHOLANTHRENE 1 U I l:J I U 
~·NITAOANILINE 1 U I U 1 U 
46·DINITR0-2·METHYLPHENOL 1 UJ 1 U 1 U 
4·AMINOBIPHENYL 1 U I U I U 
·BROMOPHENYL PHENYL ETHER I U 1 U I U 
CHLOR0-3·METHYLPHENOL 1 U 1 U 1 U 
CHLOROANIUNE I U I U I U 
CHLOROPHENYLPHENYLETHEA 1 U 1 U I U 

·NITROANILINE 1 U 1 U 1 U 
·NITROPHENOL I UJ I UJ 1 U 

4·NITROOUINOUNE·l·0XIDE I UJ 1 UR 1 UR 
5·NITRO-O-TOLUIDINE 1 U I U I U 
7 12·DIMETHYLBENZ A ANTHRACENE 1 U I U 1 U 
A A·DIMETHVLPHENETHYLAMINE I U I UJ I U 
IACENAPHTHENE 0.021 U 0.02 U 0.021 U 

• 

TABLE E-3 

SUMMARY OF ANALYTIC RESULTS FOR OROUND WATER 
SWMU 3 • OLD JEEP TRAllJLlTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE,INDIANA 

PAOE20Fl0 

03·12 03-13 03·14 03-15 03·17 
030W1201 030W1301 030W1401 030W1501 03OW1701 
030W1201 03OW1301 030W1401 030W1501 03OW1701 

OW OW OW OW OW 
ORIO NORMAL NORMAL NORMAL NORMAL 
NM NM ·NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 
. . . . . . . . . . 
Y Y Y Y Y 

ORAB ORAB ORAB ORAB ORAB 
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 UJ 0.6 U 
3.7 J 0.6 U 0.6 U 67 J 0.5 U 
0.5 U 0.6 U 0.5 U 0.6 U 0.6 U 
0.6 UJ 0.6 UJ 0.6 U 0.6 UJ 0.6 UJ 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

0.97 U 0.96 U 1 U 0.94 U 1 U 
0.97 U 0.98 UJ 1 U 0.94 U 1 U 
0.97 U 0.98 UJ 1 U 0.94 U 1 U 
0.97 U 0.98 UJ 1 U 0.94 U I U 
0.97 U 0.98 UJ 1 U 0.94 U 1 U 
0.97 U 0.96 U 1 U . 0.94 U 1 U 

0.97 UR 0.98 UR I UR 0.94 UR I UR 
0.97 U 0.98·U 1 U 0.94 U I U 
0.97 UJ 0.98 UJ I UJ 0.94 U lUJ 
0.97 U 0.98 U 1 U 0.94 U 1 U 
0.97 U 0.98 U 1 U 0.94 U .1 U 
0.97 U 0.96 U I U .0.84.U . I U 
0.97 U 0.98 U I U . 0.94 U 1 U 
0.97 U 0.98 U . I U 0.94 U I U 
0.97 U 0.98 U I U 0.94 U I U 
0.97 U 0.98 U 1 U 0.94 U I U 
0.97 U 0.98 U '1 U 0.94 ·U · lU 
0.97 U 0.98 UJ I U 0.94 U I U 
0.97 U 0.98 U I U 0.94 U · I U 
0.02 U 0.019 U 0.02 U 0.019 U 0.02 U 
0.97 U 0.98 U 1 U· 0.94 U I· U 
0.97 U 0.98 U . I U 0.94 U 1 U 
0.97 U 0.98 U I U 0.94 U 1 U 
0.97 U 0.98 U I U 0.94 U I U 
0.97 U 0.98 U I U 0.94 U I U 
0.97 U 0.98 U I U 0.94 U I U 
0.97 U 0.98 UJ I U 0.94 U I U 
0.97 U 0.98 U· I U 0.94 U 1 U 
0.97 U 0.98 U I U 0.94 U I U 

. 0.97 U 0.98 UJ 1 U 0.94 U I U 
0.97 U 0.98 U 1 U 0.94 U I U 
0.97 U 0.98 U 1 U 0.94 U 1 U 
0.97 U 0.98 U I U 0.94 U · I U 
0.97 U 0.98 U I U 0.94 U 1 U 
0.97 U 0.98 U I U 0.94 U 1 U 
0.97 U 0.98 U I U 0.94 U I U 
0.97 U. 0.98 UJ 1 U . 0.94 U 1 U . 
0.97 U 0.98 U I U 0.94 UJ 1 U 

0.97 UR 0.98 UR 1 UR 0.94 UR I UR 
0.97 U 0.98 U 1 U 0.94 U I U 
0.97 U 0.98 U I U 0.94 U 1 U 
0.97 U 0.98 U I U 0.94 UJ I·U 
0.02 U 0.D19 U ·0.02 U 0.019 U 0.02 U .. ' 

•• 

03-18 03·20 03·21 03-22 03·23 03·24 
03OW1801 03OW2001 030W2101 03OW2201 030W2301 030W2401 
03OW1801 030W2001 030W2101 03OW2201 030W2301 030W2401 

OW OW OW OW OW OW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
- NM NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL .. . . . . . . . . . . 

Y Y Y Y y. Y 
ORAB OMB ORAB ORAB ORAB ORAB 
0.3 U 0.3 U 0.3 UJ 0.3 UJ 0.3 U 0.3 U 
0.6 U 0.5 U 0.6 UJ 0.6 UJ 0.6 U 0.6 U 
0.6 U 0.3 J 1.6 U 6 J 0.6 U 23 J 
0.5 U 0.5 U 0.6 U 0.6 U 0.5 U 0.5 U 
0.6 UJ 0.6 U 0.6 UJ 0.6 UJ 0.6 U 0.6 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.95 U 
1.1U 1.1 U 1 U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.96 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.96 U 
1.1 U 1.1U I U 0.94 U 0.94 U 0.96 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.96 U 

1.1 R 1.1 UR I UR 0.94 UR 0.94 UR 0.96 UR 
-1.1 U· 1.1 U 1 U 0.94 U ·0.94 U 0.96lL 
1.1 UJ 1.1 U 1 U 0.94 U 0.94 U 0.96 UJ 
1.1U 1.1 U I U 0.94 U 0.94 U 0.96 U 
1.1U 1.1 U 1 U 0.94 U 0.94 U 0.96 U 
1.1 U 1,1 U 1 U 0.94 U 0.94 U 0.95 U 
'1.1 U 1.1U I U 0.94 U 0.94 U 0.96 U 
1.1 U 1.1 U I U 0.94 U 0.94 U 0.96 U 
1.1 U 1.1 UJ I U 0.94 U 0.94 UJ 0.95 U 
1.1 U 1.1U I U 0.94 U 0.94 U 0.96 U 
1 .. 1 U 1.1 U I U 0.94 U 0.94 U . 0.95 U 
1.1U 1.1 U I U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1U I U 0.94 U 0.94 U 0.96 U 

0.021 U 0.D19 U 0.019 U 0.019 U 0.019 U 0.019 U 
1.1 U 1.1 U I U 0.94 U 0.94 U 0.96 U 
I.1U 1.1 U 1 U 0.94 U 0.94 U 0.96 U 
l.lU 1.1 U I U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U I U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U I U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U I U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 UJ 1 U 0.94 U 0.94 UJ 0.96 U 
1.1 U 1.1 U I U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.95 U 
l.lU 1.1 UJ I U 0.94 U 0.94 UJ 0.96 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 0.96 U 
1.1 U 1.1 ·U I U 0.94 U 0.94 U 0.95 U 
1.1U 1.1 U I U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U I U 0.94 U 0.94 U 0.96 U 
1.1 U 1.1 U I U 0.94 U 0.94 U 0.96 U 
1.1 U 1.1 U .1 U 0.94 U 0.94 U 0.95 U . 
1.1 U 1.1UJ lUJ 0.94 UJ 0.94 UJ 0.95 U . 

1.1 UR 1.1 U I UR 0.94 UR 0.94 U 0.96 UA 
1.1 U 1.1 U I U 0.94 U 0.94 U 0.96 U 
1.1 U I.1U 1 U 0.94 U 0.94 U 0.95 U 
1.1U I.1U I UJ 0,94 UJ 0.94 U 0.95 U 

0.021 U 0.019 U 0.D19 U 0.019 U 0.019 U 0.019 U 

• 



•• 
LOCATION 03·07 03·10 03-11 

NSAMPLE 03GW0701 030Wl00l 030Wll0l 

SAMPLE 030W0701 030Wl001 030Wl101 

MATRIX OW GW OW 

SACODE ORIO NORMAL NORMAL 

CC_TYPE NM NM NM 

STATUS NORMAL NORMAL NORMAL 

SAMPLE DATE - - - - - -
VAUDATED Y Y Y 

COLLECTION METHOD GRAB GRAB aRAB 

ACENAPHTHYLENE 0.021 U 0.02 U 0.021 U 

ACETOPHENONE 1 U I U 1 U 

ANILINE I U I U I U 

ANTHRACENE 0.021 U 0.02 U 0.021 U 

ARAMITE 1 U 1 U 1 U 

BENZO A ANTHRACENE· 0.021 U 0.02 U 0.021 U 

BENZO A PYRENE 0.021 U 0.02 U 0.021 U 

BENZO B FLUORANTHENE 0.021 U 0.02 U 0.021 U 

BENWLO H.I}PERYLENE 0.021 U 0.02 U 0.021 U 

BENZO K FL.UORANTHENE 0.021 U 0.02 U 0.021 U 

BENZYL ALCOHOL 1 U 1 U 1 U 

BIS 2·CHLOROETHOXY METHANE 1 U 1 U 1 U 

BIS 2-CHLOROETHY ETHER 1 U 1 U 1 U 

BIS 2-ETHYLHEXYL PHTHALATE I U 1 U 1 U 

BUTYL BENZYL PHTHALATE 1 U 1 U. 1 U 

CHLOROBENZILA TE 1 U 1 U 1 U 

CHRYSENE 0.021 U 0.02 U 0.021 U 

DI·N·BUTYL PHTHALATE / 1 U 1 U 1 U 

DI·N-OCTYL PHTHALATE 1 U 1 U 1 U 

DIALLATE I U 1 U 1 U 

DIBENZQlA t-ftANTHRACENE 0.021 U 0.02 U 0.021 U 

DIBENZOFURAN 1 U 1 U 1 U 

DIETHYL PHTHALATE 1 U 1 U I U 

DIMETHYL PHTHALATE 1 U 1 U lU 

DIPHENYLAMINE 1 U 1 U U 

ETHYL METHANE SULFONATE 1 U 1 U 1 U 

ETHYL PARATHION 1 U I U 1 U 

FLUORANTHENE 0.021 U 0.02 U 0.021 U 

FLUORENE 0.021 U 0.02 U 0.021 U 

HEXACHLOROBENZENE I U 1 U 1 U 

HEXACHLOROBUTADIENE 1 U 1 U 1 U 

HEXACHLOROCYCLOPENTADIENE 1 U 1 UJ 1 U 

HEXACHLOROETHANE 1 U 1 U 1 U 

HEXACHLOROPROPENE 1 U 1 U I U 

INDENO 1 23-CDjPYRENE 0.021 U 0.02 U 0.021 U 

il~ODRIN 1 U 1 U 1 U 

il9Pl'HORONE 1 U 1 U 1 U 

ISOSAFROLE 1 U 1 U 1 U 

K PONE 1 UR 1 UR 1 UR 

THAPYRILENE 1 U 1 U 1 U 

THYL METHANE SULFONATE 1 U 1 U 1 U 

THYL PARATHION I UJ I U I U 

NITROSD-DI·N·BUTYLAMINE 1 U I U I U 

N NITROSD-DI·N·PROPYLAMINE 1 U 1 U 1 U 

N·NITROSODIETHYLAMINE 1 U 1 U 1 U 

N.NITROSODIMETHYLAMINE I U 1 U 1 UJ 

N·NITROSOMETHYLETHYLAMINE 1 U 1 U 1 U 

N·NITROSOMORPHOLINE 1 U 1 U 1 UJ 

N.·NITROSOPIPERIDINE I U I U 1 UJ 

N.-NITROSOPYRROUDINE 1 U I U 1 U -

• 
TABLE E-3 

SUMMARY OF ANALYTIC RESULTS FOR GROUND WATER 

SWMU 3 • OLD JEEP TRAlLlLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 

PAGE 3 OF 10 

03-12 03-13 03-14 03-15 03-17 

030W1201 03GW1301 030W1401 030W1501 03GW1701 

03ciw120'1 03GW1301 03ciwl~01 03GW1501 030W1701 

OW OW OW GW OW 

ORla NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - . 
Y Y . Y Y Y 

GRAB GRAB GRAB GRAB GRAB 

0.02 U 0.Q19 U 0.02 U 0.Q19 U 0.02 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.02 U 0.019 U 0.02 U 0.019 U 0.02 U 

0.97 U 0.98 U ·1 U 0.94 U 1 U 

0.02 U 0.019 U· 0.02 ·U 0.019 U 0.02 U 

0.02 U 0.019 U 0.02 U 0.019 U 0.02 U 

0.02 U 0.019 U 0.02 U 0.Q19 U 0.02 U 

0.02 U 0.019 U ' 0.02 U 0.019' U 0.02 U 

0.02 U 0.019 U, 0.02 U 0.019 U 0.02 U 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.97 U 0.98 UJ 1 U 0.94 U 1 U 

0.97 U 0.98 U 1 U 0.94 U 1 U 

.0.97 U 0.98 U 1 U 0.94 U 1 U 

0.97 U 0.98 U I·U 0.94·U I.U 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.02 U 0.019 U 0.02 U 0.Q19 U 0.02 U 

0.97 U 0.98 U 1 U. 0.94 U 1 U 

0.97 U 0.98·U 1 U 0.94 U 1 U 

0.97 U 0.98 U 1 U 0.94 lL 1 U 

0.02 U 0.019 U 0.02 U 0.Q19 U 0.02 U 

0.97 U . 0.98 U I U 0.94 U I U 

0.97 U 0.98 U I U 0.94 U I·U 

0.97 U 0.98 ·U I U 0.94 U . YU 

0.97 U 0.98 U 1 U 0.94 U ·1 U 

0.97 U 0.98 U 1 U 0.94 U 1· 

0.97 U 0.98 U I U 0.94 U 1 U 

0.02 U· 0.019 U 0;02 U .' 0.019·U 0,02 U 

0.02 U 0.019 U 0.02 U 0.019 U 0.02 U 

0.97 U 0.98 U I U 0.94 U 1 U 

0.97 U 0.98 U 1 U 0.94 U I U 

0.97 U 0.98 UR 1 U 0.94 UJ 1 U 

0.97 U 0.98 UJ 1 U 0.94 U I·U 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.02 U 0.019 U 0.02 U 0.019 U 0.02 U 

'0.97 U 0.98 U 1 U 0.94 U 1 U 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.97 UR 0.98 UR 1 UR 0.94 UR 1 UR 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.97 U 0.98 U I U 0.94 U I U 

0.97 U 0.98 U 1 U 0.94 U 1 U 

0.97 U 0.98 U 1 U 0.94 U I U 

0.97 W 0.98W 1 UJ 0.94U lW 

0.97 U 0.98 U 1 U 0.94 U 1 

0.97 UJ 0.98 W I UJ 0.94 U lW 

0.97 UJ 0.98 W lW 0.94 U I.UJ 

__ 0.9LU 0.98 U I U 0.9~~ 1 U 

03-18 03-20 03-21 

030W1801 030W2001 030W2101 

03OW1801 030W2001 03OW2101 

OW OW GW 

NORMAL NORMAL NORMAL 

NM NM NM 

NORMAL NORMAL NORMAL . . - . . . 
Y Y Y 

GRAB ORAB GRAB 

0.021 U 0.019 U 0.Q19 U 

1.1U 1.1 U 1 U 
1.1 U 1.1 U 1 U 

0.021 U 0.Q19 U 0.019 U 

1.1U 1.1 U 1 U 

0.021 U 0.019 U 0.Q19 U 

0.021 U 0.019 U 0.019 U 

0.021 U 0.Q19 U 0.019 U 

0.021 U 0.019 U 0.019 U 

0.021 U 0.Q19 U 0,019 U 

1.1 U 1.1 U 1 U 

1.1 U 1.1 U 1 U 

1.1 U 1.I_U 1 U 

1.1 U 1.1 U 1 U 

1.1 U· 1.1 U I.U 

1.1 1.1 U I U 

0.021 U 0.019 U 0.Q19 U 

1.1 U 1.1 U I U 

1.1 U 1.1 U 1 U 

1:1 U 1.1 U 1 U 

0.021.U 0.019 U 0.Q19 U 

1.1 U 1.1 U I U 

1.1 U 1.1 U 1 U 

1.1 U' 1 .. 1 U 1 U 

1.1 U 1.1 U I U 
1.1 U 1.1 U 1 U 
1.1 U 1.1 U 1 U 

0.021 U· 0.019 U· . ·0.Q19 U 

0.021 U 0.019 U 0.Q19 U 

1.1 U ·1.1 U I U 
1.1 U 1.1 U 1 U 

1.1 U 1.1 U I UJ 

1.1 U 1.1U 1 U 
1.1 U .1.1 U 1 U 

0.021 U 0.019 U 0.019 U 

1.1 U 1.1 U 1 U 

1.1 U 1.1 U 1 U 
1.1 U 1.1U 1 U 

1.1 UR 1.1 UR I UR 

1.1 U 1.1 U 1 U 

I.\U 1.1 U 1 U 

1.1 U 1.IW 1 U 
1.1 U 1.1 U I U 
1.1 U 1.1 U 1 U 
1.1 U 1.1 U I U 
1;1W 1.1 U I U 
1.1 U 1.1 U 1 U 

1.1W 1.1 U 1 U 

1.1 W 1.1 U 1 U 

1.1 U 1.1U 1 U 

03-22 
030W2201 
03OW2201 

OW 
NORMAL 

NM 
NORMAL . . 

Y 
GRAB 

0.019 U 
0.94 U 
0.94 U 

0.019 U 
0.94 U 
0.Q19 U 
0.019 U 
0.019 U 
0.019 U 
0.019 U 
0.94 U 
0.94 U 
0.94·U 
0.94 U 
0.94 U 
0.94 U 
0.Q19 U 
0.94 U 
0.94 U 
0.94 U 

0.019 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 

0.019 U 
0.019 U 
0.94 U 
0.94 U 
0.94 W 
0.94 U 
0.94 U 

0.019 U 
0.94 U 
0.94 U 
0.94 U 

0.94 UR 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94' U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 

• 
03-23 03-24 

03OW2301 03OW2401 
03OW2301 03ow2401 

OW OW 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL . . . . 

Y Y 
ORAB GRAB 

0.019 U 0.019 U 
0.94 U 0.96 U 
0.94 U 0.96 U 

0.Q19 U 0.019 U 
0.94 U 0.95 U 

0.019 U 0.019 U 
0.019 U 0.019 U 
0.019 U 0.019 U 
0.Q19 U 0.019 U 
0.019 U 0.019 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 

2 J 0.95 U 
0.94 U 0.96 U 

0.94 U 0.96 U 
0.019 U 0.Q19 U 

0.94 U 0.96 U 
0.94 U 0.96 U 

'0.94 U 0.96 U 
0.019 U 0.Q18 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 

0.019 U 0.Q19 U . 

0.019 U 0.019 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.019 U 0.019 U 
0.84 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 

0.94 UR 0.96 UR 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 W 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.95 UJ 
0.94 U 0.96 U 
0.94 U 0.95 W 
0.94 U 0.95 W 
0.94 U 0.96 U 

: 
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LOCATION 03-07 03-10 03-11 
NSAMPLE 03ClW0701. 030Wl00l 03OWll0l 
SAMPLE 03ClW0701 03GW100; 03GWll0l 
MATRIX OW ClW OW 
SACODE ORICl NORMAl NORMAL 
CC_TYPE NM NM NM 
STATUS NORMAL NORMAl NORMAL 
SAMPLE DATE - . - . - . 
VAliDATED Y Y Y 
COLLECTION METHOD ClRAB ClRAB GRAB 
NAPHTHALENE 0.02 U 0.02 U 0.02 U 
00 Q. TRIETHYL PHOSPHOROTHIOATE , U 1 1 U 
Q. TOLUIDINE 1 U 1 U 1 U 
p. DIMETHYLAMINO AZOBENZENE 1 U 1 U I U 
PENTACHLOROBENZENE 1 U 1 U 1 U 
PENTACHLOROETHANE 1 U 1 U 1 U 
PENTACHLORONITROBENZENE I U 1 U 1 U 
PHENACETIN 1 U 1 U 1 U 
PHENANTHRENE 0.021 U 0.02 U 0.021 U 
PHENOL 1 U 1 U 1 U 
PRONAMIDE I U 1 U 1 U 
PYRENE 0.021 U 0.02 U 0.021 U 
PVRIDINE 1 U 1 U 1 U 
SAFROlE I U I U 1 U 
EneraetlCII UOIL 
1 36-TRINITROBENZENE 0.35 U 0.36 U 0.36 U 
1 3-DINITROBENZENE 0.35 U 0.36 U 0.35 U 
246-TRINITROTOLUENE 0.35 U 0.35 U 0.36 U 
2 4-DINITROTOLUENE 0.36 U 0.35 U 0.36 U 
26-DINITROTOLUENE. 0.35 U 0.36 U 0.35 U 
2-AMINQ.46-DINITROTOLUENE 0.35 U 0.12 U 0.36 U 
2-NITROTOLUENE 0.35 U 0.35 U 0.35 U 
3-NITROTOLUENE 0.35 U 0.35 U 0.35 U 
4·AMINQ.26-DINITROTOLUENE 0.35 U 0.35 U 0.35 U 
4-NITROTOLUENE 0.35 U 0.35 U 0.35 U 
HMX 0.35 U 0.35 U 0.35 U 
NITROBENZENE 0.64 R 0.35 U 0.36 U 
NITROCELLULOSE 760 U 1000 U 1000 U 
NITROOL YCERIN 3.6 U 3.6 UJ 3.6 U 
PETN 0.16 U 0.16 U 0.16 U 
RDX 1.6 J 14 0.36 U 
TETRYL 0.35 U 0.35 U 0.36 U 
Tolel Metals UCliL 
ALUMINUM 7.5 7.6 U 228 
ANTIMONY 0.1 U 0.1 U 0.6 U 
ARSENIC 0.2 U 0.21 1 U 
BARIUM 153 J 71.3 J 88.6 J 
BERYLUUM 0.1 U 0.1 U 0.6 U 
C DMIUM 0.7 U 0.7 U 3.6 U 

LCIUM 75700 J 117000 J 73400 J 
ROMIUM 0.47 U 0.24 1.3 J 
BALT 0.46 0.12 U 0.5 U 
PPER 2.4 J 0.61 U 3 J 

ION 238 J . 230 J 722 J 
LEAD 0.17 0.1 U 0.85 
MAClNESIUM 24200 J 18000 J 8210 
MANGANESE 255 J 0.54 U 31.6 J 
MERCURY 0.1 U 0.1 U 0.1 U 
NICKEL 3.8 J 2.1 J 3.2 J 
ROTASSIUM 9440 J 2100 J 2870 J 

• 

TABLE E-3 

SUMMARY OF ANAlYTIC RESULTS FOR aROUND WATER 
SWMU 3 - OLD JEEP TRAlllLlTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAOE 4 OF 10 

03·12 03-13 03·14 03·15 03·17 
03ClW1201 030W1301 030W1401 03ClW1501 03OW1701 
03GW1201 030W1301 03OW1401 03GWj~01 03OW1701 

ow OW ow OW OW 
ORIO NORMAl NORMAl NORMAl NORMAl 
NM NM NM NM NM 

NORMAl NORMAL NORMAl NORMAL NORMAL . . . . . . . . .. 
v v v v v 

GRAB GRAB GRAB GRAB GRAB 
0.019 U 0.02 U '0.02 U 0.019 U 0.02 U 
0.97 0.98 U 1 U 0.94 U , U 

0.97 U .0.98 U 1 U 0.94 U 1 U 
0.97 U 0.98 U 1 U 0.94 U 1 U 
0.97 U 0.98 U 1 U 0.94 U 1 U 
0.97 U 0.98 U 1 U 0.94 U . 1 U 
0.97 U 0.98 U 1 U 0.94 U 1 U 
0.97 U 0.98 U 1 U· 0.94 U 1 U 

·0.02 U' 0.019 U 0.02 U 0.019 U 0.02 U 
0.97 U 0.98 U 1 U 0.94 U I U 
0.97 U· . 0.98 U 1 U ·0.94 U··· ·1 U 
0.02 U 0.019 U 0.02 U 0.019 U 0.02 U 
0.97 U 0.98 U 1 U 0.94 U 1 U 
0.97 U 0.98 U 1 U 0.94 U 1 U 

0.35 U 0.36 U 0.36 U 0.36 U 0.35 U 
0.36 U 0.36 U . 0.36 U 0.36 U 0.36 U 
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 
0.36 U 0.36 U 0.36 U 0.36 U 0:36 U 
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 

1 0.47 R 0.55 J 0.12 U 0.35 U 
0.36 U 0.36 U 0.36 U ·0.36 U 0.36 U 
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 

·1.6 0.77 J " 0.82 J 0.35 U 0.36 U 
0.35 U 0.36 U 0.36 U 0.36 U 0.36 U 

66 37 26 1.3 8.8 
0.36 0.36 U 0.36 U 0.36 U . 0.36 U 
1000 U 1000 U 1000 U ·1000 U· 1000 U 

.3.6 U 3.6 U 3.6 U .3.6 U 3.6 U 
0.16 U 0.16 U 0.16 U 0.16 U O. 6 U 

35 16 11 .4.8 4.2 
0.35 U 0.36 U 0.36 U 0.36 U 0.36 U 

83.6 340 13 U 21.2 U 28.6 
0.6 U 0.6 U 0.6 U 0.12 0.6 U 
1 U 1 U I U 0.2 U 1 

46.2 J 66.8 J .96.6 J 88.6 J 28.2 J 
0.5 U 0.6 U 0.6 U 0.1 U 0.6 U 
3.6 U 3.5 U 3.5 U 0.7 U 3.6 U 

42300 J 69400 J 91500 J 33500 J 50600 J 
90.8 J I J 3.6 'J 0.7 0.7 J 

2.2 1.6 0.6 U 0.1 U 0.6 U 
1.4 J 0.95 J 1.1 J 0.63 U 3 J 

1210 J 1660 J 430 J . 126 J 408 J .. 
0.6 U 0.96 0.6 U 0.13 U 0.6 U 
7820 7290 11600 12600 J 3860 

38.3 J 445 J 2.1 J 2.6 J 4 J 
O. I U 0.1 U 0.1 U 0.1 U 0.1 U 
91.2 J 8.3 J 4.8 J .. 3 J 2'J 

.2680 J 1840 J 3400 J_ _ 31,8(lJ 1240 J 

• 

03·11 03-20 03-21 03-22 03-23 03-24 I 
030W1801 030W2001 03ClW2101 03ClW2201 03OW2301 030W2401 
03OW1'IOl 03QW2001 030W2;OI 03Qw2201 030W2301 03ClW2401 ! 

OW ow ow ow ow ow 
NORMAL NORMAl NORMAl NORMAl NORMAl NORMAL 

NM NM NM NM NM NM 
NORMAl NORMAL NORMAL NORMAl NORMAL NORMAL . . . . - . . . . . . . 

v v v v v V 
aRAB aRAB GRAB GRAB ClRAB GRAB 

0.021 U 0.021 U 0.02 U 0.019 U 0.Q19 U 0.019 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.96 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.95 U 
1.1U 1.1 U 1 U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.96 U 

0.021 U 0.019 U 0.019 U 0.Q19 U 0.019U 0.019 U 
!.IU 1.1 U 1 U 0.94 U 0.94 U 0.95 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.96 U 

0.021 U 0.019 U 0,019 U 0.019 U 0.019 U 0.019 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.96 U 
1.1 U 1.1 U 1 U 0.94 U 0.94 U 0.96 U 

" 

0.36 U 0.36 U 0.81 0.36 U 0.36 U . 0.35 U 
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 
0.36 U 0.36 U 17 0.36 U 0.36 U 0.36 U 
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.36 U 
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 
0.36 U 0.35 U 2.8 0.12 U 0.35 U 0.36 U 
0.35 U 0.36 U 0.35 U 0.36 U 0.35 U 0.36 U 
0.36 U 0.35 U 0.35 U 0.36 U 0.36 U 0.36 U 
0.36 U· 0.35 U 10 0.36 U 0.62 J 0.35 U 
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U 

3.6 0.36 U 170 J 0.36 U 26 0.36 U 
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 
1000 U 760 U 1000 U 1000 U 760 U 1000 U 
3.6 U 3.6 U 3.6 U 3.6 UJ 3.6 U 3.6 U 

0.16 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 
3.8 0.36 U 280 J 18 12 7.2 

0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 

218 48.8 4 U 29.6 U 11.4 78.8 
0.6 U· 0.1 U 0.1 0.1 U 0.1 U 0.6 U 

I U 0.2 U 0.24 0.3 0.2 U 1 U 
68.8 J 44.8 J 276 J 173 J 68.3 J 60.9 J 
0.6 U 0.1 U 0.1 U 0.1 U 0.1 U 0.6 U 

12 0.7 U 0.7 U 0.7 U 0.7 U 3.6 U 
27800 J 13400 J 88400 J 149000 J 67100 J 78600 J 

I J 0.41 U 0.29 0.82 0.34 U 1.2 J 
0.6 U 0.1 U 0.1 U 0.16 0.12 0.6 
1.2 J 0.19 U 0.66 U 0.67 U 0.42 U 0.6 U 
664 J 103 J 198 J 368 J 207 J 374 J 
0.86 0.1 U 0.1 U 0.3 U 0.1 U 0.6 U 
3880 2340J . 17400'J .. 33400 J 9770 J 22800 
18 J 3.7 J 0.66 U 8.8 J 18 J 20 J 

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1.9 J 1.7J 1.8 J' 3.8 J 2.2 J 2.4 J 

1640 J 1140 J 3340 J 8310 J 1610 J 1390 J 

• 



• 
LOCATION 03-07 03-10 03·11 

NSAMPLE 030W0701 030Wl001 03ClWll01 

SAMPLE 03aW0701 03ClWl00l 030Wll0l 

MATRIX aw OW OW 

SACODE ORla NORMAL NORMAL I 

CC_TYPE NM NM NM 

STATUS NORMAL NORMAL NORMAL 

SAMPLE DATE . . .. . . 
VALIDATED Y Y Y 

COLLECTION METHOD aRAB ORAB aRAB 

SELENIUM 0.4 U 0.41 J 2 U 

SILVER 0.18 U 0.1 U 0.6 U 

SODIUM 952 J 3530 J 1080 J 

THALUUM 0.1 U 0.1 UJ 0.6 U 

TIN 4.8 U 5 U 2 U 

VANADIUM 0.1 U 0.37 U 0.7 

ZINC 6.6 J 0.6 U 6.4 

Dls.ollled Mel"ls UQIL 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYWUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER. 
IRON 
LEAD 
MAONESIUM 
MANOANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THAWUM 
liN 
VANADIUM 
ZINC 
Mlscell"n"" ... P"rameieMl Iua/C) 

rPERCHLORATE I 4 U 4 U 4 U 

Field PerameieMl 
IilISSOLVED OXYOEN MQIL 0.77 2.78 6.9 

IlliTRATE MQIL 0.02 1.85 > 0 

NITRITE MQIL 0 0 0 

XIDATION REDUCTION POTENTIAL MV 531 492 603.2 

H S.U. 4.92 6.23 3.2 

PECIFIC CONDUCTANCE MS/CM 0.643 0.839 0.424 

EMPERATURE C 14.3 15.15 16.4 

URBIDITY (NTU) 7.6 2.2 3.7 

• 
TABLE E-3 

SUMMARY OF ANALYTIC RESULTS FOR aROUND WATER 

SWMU·3 • OLD JEEP TRAlUUTTLE SULPHUR CREEK 

NSWC CRANE 
CRANE. INDIANA 

PAaE50Fl0 

03·12 03·13 03·14. 03·15 03·17 

030W1201 03ClW1301 030W1401 03ClW1501 030WI701 

03ClW1201 030W1301 030W1401 03aW1501 03aW1701 

OW OW OW aw OW 

ORIO NORMAL NORMAL NORMAL NORMAL 

NM NM NM . NM NM 

NORMAL NORMAL NORMAL . NORMAL NORMAL 

. . . . . . . . . . 
Y y. Y Y Y 

aRAB ORAB ciRAB aRAB aRAB 

2 U '2 U 2 U 0.71 J 2 U 

0.6 U 0.6 U 0.6 U· 0.1 U 0.6 U 

3140 J 4980 J 2350 J 1700 J 1900 J 

0.5 U 0.6 U 0.6 U D.1 UJ D.5 U 

4.8 U 2 U 4.8 U 4.3 U 7 U 

0.6 1 0.6 U 0.46 U 0.6 U 

2.6 U 3.2 4.3 . 2.7 U 3.8 

.. .. 

.. 

.. ' ...... 

4U 4 U 4 U ·4 U 4 U 

4.68 8.61 1.52 7.47 7.22 

0.32 .0.23 0.01 0.16 0.18 . 

0 0 0.001 0 0.001 

371.2 49. 439 733 621 

6.09 8.32 6.2 .6.5 3.74 

0.309 0.396 0.617 0.27 0.334 

13.2 13.6 '14.3. 16.3 13:7 

3.7 9 0.6 1.4 3.2 

03·18 03·20 03·21 
03ClW1801 03ClW2001 03ClW2101 

03aW1801 03ClW2001 03ClW21 01 

ow aw aw 

NORMAL NORMAL NORMAL 

NM NM NM 

NORMAL NORMAL NORMAL . . . . . . 
Y Y Y 

aRAB aRAB aRAB 

2U 0.4 U 0.67 J 

0.6 U 0.23 U 0.1 U 

1610 J 1290 J 1680 J 

0.6 U D.1 U 0.1 UJ 
2.9 U 6.2 U 8.1 U 

0.65 0.1 U 0.78 U· 
6 1.4 U 12.2 J 

.. 
. . 

-.~, .. .. 
4 U 4 U 4 U 

8.99 8.47 11.8 

0.17· 0.38 0.32 

0.008 0 0.001 
610.9 482 630 
6.43 U6 6.48 

0.231 0.149 0.648 

T4.8 12.6 16.1 
3.8 3.6 0.4 

03-22 
030W2201 
030W2201 

aw 
NORMAL 

NM 
NORMAL . . 

. Y 
aRAB 
0.79 J 
0.1 U 
2670 J 
0.1 UJ 
2.8 U 

0.63 U 
20.4 J 

4 U 

4.31 
0.14 
0.03 
691 
6.34 
0.874 
16.4 
9.4 

• 
03·23 03·24 

030W2301 030W2401 
,030W2301 030W2401 

OW ow 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL . . . . 

Y Y 
aRAB aRAB 
0.4 U 2 U 
0.1 U 0.6 U 
4070 J 8930 J 
0.1 U 0.5 U 
6.4 U 4.7 U 
0.1 U 0.6 U 
2 U 6.7 

4 U 4 U 

1.73 10.01 
0.04 0.37 

0 0.002 
644 531.7 

4.09 5.64 
0.458 0.818 
13.7 14 
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TABLE E-3 

SUMMARY OF ANALYTIC RESULTS FOR OROUND WATER 
SWMU 3 • OLD JEEP TRAlIJUTTLE SULPHUR CREEK 

NSWCCRANE 

LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACODE 
QC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
Voilltile Ol!lsnlc8 UQ/L 
1 11 2·TErRACHLOROETHANE 
1 1 HRICHLOROETHANE 
1 1 22·TETRACHLOROETHANE . 
1 12·TRICHLOAOETHANE 
1 I·DICHLOROETHANE 
1 I·DICHLOROETHENE 
1 23·TRICHLOROPROPANE 

. CRANE, INDIANA 
PAOE80Fl0 

03-25 
030W2501 
0'30W2501 

OW 
NORMAL 

NM 
NORMAL . . 

Y 
ORAB 

0.3 U 
0.5 U 
0.3 U 
0.3 U 
0.6 U 
0.3 U . 
0.3 U 

1 2·DIBROM()'3·CHLOROPROPANE 0.3 W. 
1 2·DIBROMOETHANE 0.3 U 
1 2·DICHLOROETHANE . 0.3 U 
1 2·DICHLOROPROPANE ·0.3 U 
14·DIOXANE 44·U· 
2·SUTANONE 0.6 UJ 
2·HEXANONE 0.6 W 
3·CHLOROPROPENE 0.6 U 
4·METHYL·2·PENTAN :mE 0.6 U 
IACETONE 0.6 UJ 
ACETONITRILE ." " 3.7·U . 
ACROLEIN 0.5 UR 
ACRYLONITRILE 0.6 W 
BENZENE 0.3 U 
BROMODICHLOROMETHANE 0.3 U 
BROMOFORM .. 0.5 U 
BROMOMETHANE 0.3 J 
CARBON DISULFIDE 0.5 U 
CARBON TETRACHLORIDE 0.3 U 
CHLOROBENZENE 0.6 U 
CHLORODIBROMOMETHANE 0.3 U 
CHLOROETHANE 0.6 U 
CHLOROFORM 0.3 U 
CHLOROMETHANE 0.5 U 
CHLOROPRENE ·0.6 U 
CIS·12·DICHLOROETHENE 0.6 U 
CIS· 1 3·DICHLOROPROPENE 0.3 U 
DIBROMOMETHANE 0.6 U 
DICHLORODIFLUOROMETHANE 0.6 U 
ETHYL METHACRyLATE 0.6 W 
ETHYLBENZENE .5 U 
ISOBUTANOL 8.3 U 
METHACRYLONITR,ILE 0.6 W 
METHYL IODIDE 0.5U 
METHYL METHACRYLATE 0.6 U 
METHYLENE CHLORIDE 0.6 U 
PROPIONITRILE 4.8 U 
STYRENE 0.6 U 
TETRACHLOAOETHENE '0.6 U' 
TOLUENE 0.6 U 
TOTAL XYLENES 0.6 U 
TRAN5-1 2·DICHLOROETHENE 0.6 U 

•• 

03·25 
030W2501·F 
03GW2501.F 

OW 
NORMAL 

NM 
NORMAL .. 

Y 
ORAB 

03·18 
03OW1801 
03OW1801 . 

BACKOROUND 
NORMAL 

NM 
NORMAL 

Y 
ORAB 

, 

0.3 U 
0.5 U 
0.3 U 
0.3 U 
0.6 U· 
0.3 U· 
0.3 U 
0.3 U 
0.3 UJ 
0.3 U 
0.3 U 
44 U . 

0.5 W 
0.6 U 
0.5 U 
0.6 U 
0.5 W 
3.7 U 

0.5 UR 
0.6 UJ 
0.3 U 
0.3 U 
0.6 U· 
0.5 U 
0.6 U 
0.3 W 
0.6 U 

·0.3 U' , 

0.6 W 
0.3 U , 

0.6 U 
·0.5U 
0.5 U 
0.3 W 
0.6 U 
0.5 U 
0.5 U 
0.6 U 
8.3 U 
0.6 U 

0.6 UR 
0.5 UJ 
0.6 
4.8 U 
0.6 U 

.. 0.6 U 
0.6 U 
0.5 U 
0.6 U 

• 



:. • TABLE E-3 

SUMMARY OF ANALYTIC RESULTS FOR OROUNDWATER 
SWMU 3. OLD JEEP TRAlUUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE; INDIANA 

PAOE70Fl0 

LOCATION 03·25 03·25 
NSAMPLE 030W2501 030W2501·F 
SAMPLE 03GW2501 030W2501-F 
MATRIX· oW OW 
SACODE NORMAL . NORMAL 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . . .. 
VAUDATED Y Y 
COLLECTION METHOD ORAB ORAB 
TRANS'l 3·0ICHLQBOPROPENE 0.3 U 
TRANS'l 4·0ICHLORo-2·BUTENE 0.6 U 
TRICHLOROETHENE 0.6 U 
TRICHLOAOFLUOAOMETHANE 0.6 U 
VINYL ACETATE 0.6 U 
VINYL CHLORIDE 0.3 U 
S.mlvol"UI" Org"nlc. UOJL 
1 2 4 6·TETRACHLOROB~NZENE 0.98 U 
1 24·TRICHLOA08ENZENE 0.98 U 
1 2·0ICHLOR08ENZENE 0.98 U 
1 3-DICHLOROBENZENE 0.98 U 
1 4·0ICHLOR08ENZENE 0.98 U 
1 4·NAPHTHOOUINONE 0.98 U 
1 4·PHENYLENE IAMINE 0.98 UR 
l·NAPHTHYLAMINE . 0.98.U 
22'·OXYBIS l·CHLOROPROPANE 0.98 W 
2348·TETRACHLOROPHENO 0.98 U 
246·TRICHLOROPHENOL 0.98 U 
248-TRICHLOROPHENOL 0.98 U 
2 4·DICHLOAOPHENOL 0.98 U 
2 4·0IMETHY .PHENOL 0.98 U 
24·0INITROPHENOL 0.98 U 
2 8·0ICHLOAOPHENOL 0.98 U 

03·16 
03OW1601 
030W1601 

BACKOROUND 
NORMAL 

NM 
NORMAL . . 

Y 
ORAB 
0.3 W 
0.6 W 
0.6 U 
0.6 U 
0.6 W 
0.3 U 

lW 
lW 
1 UJ 
1 ·UJ 
lUJ 
lUJ 
1 UR 

.1·UJ 
lW 
lUJ 
lUJ 
lUJ 
lUJ 
1 UJ 
lUJ 
lUJ 

2·ACETYLAMINOFl.UORENE .0.98.U· .. .. lUJ 
2·CHLORONAPHTHALENE 0.98 U lUJ 
2·CHLOAOPHENOL 0.98 U lUJ 
2·METHYLNAPHTHALENE 0.02 U 0.019 U 
2·METHYLPHENOL 0.98 U lUJ 
2·NAPHTHYLAMINE 0.98·U lW 
2·NITROANIUNE 0.98 U lUJ 
2·N!TROPHENOL 0.98 U· lUJ 
2·PICOUNE 0.98 U lUJ 
3&4·METHYLPHENOL 0.98 U lW 
3 3'·OICHLOR08ENZIOINE 0.98 U lW 
3 3'·DIMETHYLBENZIDINE 0.98 U lUJ 
3·METHY CHOLAN HRENE 0.98 U ·1 UJ 
3·NITROANIUNE 0.98 U lUJ 
4 8·0INITRo-2·METHYLPHENOL 0.98 U lW 
4·AMINOBIPHENYL 0.98 U lUJ 
4·BROMOPHENYL PHENYL ETHER 0.98 U· lW 
4-CHLORo-3·METHYLPHENOL 0.98 U lUJ 
4·CHLOROANIUNE . 0.98 U l.UJ 
4-CHLOROPHENYL PHENYL ETHER 0.98 U lW 
4·N rROANIUNE 0.98 U lW 
4·NITROPHENOL 0.98 U lUJ 
4·NITROOUINOUNE·1·0XIOE 0.98· UR 1 UR 
6·NITRo-o-TOLUI INE 0.98 U . l:UJ . 
7 12·0IMETHYLBENZ,A ANTHRACENE 0.98 U lUJ 
A.A·DIMETHYLPHENETHYLAMINE 0.98 U 1 UJ 
ACENAPHTHENE 0.02 U 0.019 U 

• 

~ 

~j 
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TABLE E-3 

SUMMARY OF ANALYTIC RESULTS FOR aROUND WATER 
SWMU 3. OLD JEEP TRAllJUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAQE80Fl0' 

LOCATION 03-25 03·25 
NSAMPLE 03OW2501 03OW2501.f 
SAMPLE . 03cJw2501 03QW2501,F 
MATRIX .OW ow 
SACODE NORMAL NORMAL 
QC_TYPE NM NM 
STATU~ .... NORMAL NORMAL 
SAMPLE DATE . . . . 
VAUDATEO Y Y 
COLLECTION METHOD' aRAB QRAB 
ACENAPHTHYLENE 0.02 U 
ACETOPHENONE 0.98.U 
ANI NE 0.98 U 
ANTHRACENE 0.02 
ARAMITE 0.98 U 
BENZO A ANTHRACENE 0.02 U 
BENZO A PYRENE 0.02 U 
BENZ B FLUORANTHENE 0.02 U 
BENZO Q H I PERYLENE 0.02 U 
BENZO )<)FLUORANTHENE 0.02 U 
BENZYL ALCOHOL 0.98 U 
BI~2-CHLOROETHOXYlMETHANE 0.98 U 
BIS 2-CHLOROETHYL ETHER . 0.98 U 
BIS 2-ETHYLHEXYL PHTHALATE 0.98 U 
BUTYL BENZYL PHTHALATE 0.98 U 
CHL ROBENZlLATE 0.98 U 
CHRYSENE 0.02 U 
Ol-N-BUTYL PHTHA LATE 0.98 U 
DI-N-OCTYL PHTHALATE 0.98 U 
OIALLATE 0.98 U. 
DIBENZO A H ANTHRACENE 0.02 U . 
DIBENZOFURAN .0.98 U' 
DIETHYL PHTHALATE 0.98 U 
DIMETHYL PHTHALATE 0.98 U 
DIPHENYLAMINE 0.98U 
ETHYL METHANE SULFONATE 0.98 U 
ETHYL PARATHION 0.98 U 
FlUORANTHENE 0.02 U 
FLUORENE 0.02 U 
HEXACHLOROBENZENE 0.98 U 
HEXACHLOROBUTADIENE 0.98 U 
HEXACHLOROCYCLOPENTADIENE 0.98 U 
HEXACHLOROETHANE 0.98 U 
HEXACHLOROPROPENE 0.98 U 
INDENO 1 2 3-CO PYRENE 0.02 U 
ISODRIN 0.98 U 
ISOPHORONE 0.98 U 
ISOSAFROLE . 0.98 U 
KEPONE 0.98 UR 
METHAPYRILENE 0.98 U 
METHYL METHANE SULFONATE 0.98 U 
METHYL PARATHION 0.98 U 
N'NITROSo-DI-N-BUTYLAMINE 0.98 U 
N-NITROSo-OI-N-PROPYLAMINE 0.98 U 
N-NITROSOOIETHYLAMINE 0.98 
N-NITROSODIMETHYLAMINE 0.98 W 

-NI ROSOMETHYLETHY.AMINE 0.98·U ............ 
N-NITROSOMORPHOUNE 0.98W 
N-NITROSOPIPERIOINE 0.98 W 
N-NITROSOPYRROUDINE 0.98 U ----

• 

03-10 
03OW1801 
03OW1801 

BACKQROUND 
NORMAL 

NM 
NOf'1MAL .. 

Y 
aRAB 

0.019 U 
lW 
lW 

0.019 U 
lW 

0.019 U 
0.019 U 
0.Q19 U 
0.Q19 U 
0.Q19 U 
lW 
lW 
lW 
lW 
lW 
lW 

0.019 U 
lW 
lW 
lW 

0.019 U 
lW 
lW 
lW 
lW 
lW 
lW 

0.019 U 
0.019 U 
lW' 
lW 
lW 
lW 
lW 

0.019 
lW 
lW . 
lW 
1 UR 
1 J 
lW 
1 UJ 
lW 
lW 
lW 
lW 

····I·W 
lW 
lW 
lW ---

• 



• 
LOCATION 
NSAMPLE 
SAMPLE 

• TABLE E-3 

SUMMARY OF ANALYTIC RESULTS FOR GROUND WATER 
SWMU 3 • OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA' 

PAGE 8 OF 10 

03-25 03·25 
03GW2501 03GW250l-F 

03GW2501-F 

03·18 
03GW1801 
03GW1801 03,GW2501 

MATRIX GW GW BACKGROUND 
SACODE NORMAL NORMAL NORMAL 
QC_TYPE NM NM NM 
STATUS NORMAL' NORMAL NORMAL 
SAt.1PLEDATE . . . . .. 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
NAPHTHALENE 0.02 U 0.02 U 
000-TRIETHYL PHOSPHOROTHIOATE 0.98 U lW 
0-TOLUIDINE 0.98 U lW 
p. DIMETHYLAMINO AZOBENZENE 0.98 U lW 
PENTA HLOROBENZENE 0.98 U lW 
PENTACHLOROETHANE 0.98 U lW 
PEN ACHLORONITROBENZENE 0.88 U 1 UJ 
PHENACETIN 0.98 U 1 UJ 
PHENANTHRENE 0.02 U 0,019 U 
PHENOL 0.98 U lW 
PRONAMIDE 0.98 U lW 
PYRENE 0.02 U 0.019 U 
PYRIDINE 0.98 U lW 
SAFROLE 0.98 U lW 
Energetlc.IUGIl - . .. ; ... 
1 35-TRINITROBENZENE 0.36 U 0.36 U 
1 3·DINITROBENZENE 0.36 U 0.36 U 
2 4 8-TRINITROTOLUENE 0.36 U 0.36 U 
2 4-DINITROTOLUENE 0.36 U 0.35 U 
2 8-OINITROTOLUENE . 0.35 U 0.36'1,1 
2-AMIN0-4 8-DINITR01 OLUENE 0.36 U 0.12 U 
2-NITROTOLUENE 0.36 U ' 0.36 U 
3-NIfROTOLUENE 0.36 U 0.36 U 
4·AMIN0-2 8·DINITROTOLUENE 0.36 U· .. 0.36 U 
4·NITROTOLUENE 0.36 U 0.36 U 
HMx 0.36 U 1.3 
NI rROBENZENE 0.36 U 0.36 U 
NITROCELLULOSE 1000 U 1000 U 
NITROGLYCERIN 3.6·U 3.6 U 
PETN 0.18 U 0.18 U, 
RDX 0.36 U 24 
TETRYL 0.36 U 0.36 U 
Total Melal. UGIl 
ALUMINUM 372 32.8 J 
ANTIMONY 0.6 U 0.39 
ARSENIC 1 U 0.44 
BARIUM 19.4 J 43 J 
BERYLLIUM 0.6 U 0.1 U 
CADMIUM 3.6 U 0.7 U 
CALCIUM 26400 J 60900 J 
CHROMIUM 3 J 1 
COBALT 0.5 U 0.1 U 
COPPER 0.6 U 0.37 U 
IRON 768 J 193 J 
LEAD 0.8 0.21 U 
MAGNESIUM 1230' 4860 J 
MANGANESE. 27 J 8.7 J 
MERCURY 0.1 U 0.1 U 
NICKEL 1.3 J 1.2 J 
POTASSIUM 923 J 1140 J ----

• 
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TABLE E-3 

SUMMARY OF ANALYTIC RESULTS FOR OROUND WATER 
SWMU 3 • OLD JEEP TRAllJLlTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAOE 1DOF1D 

LOCATION 03·25 03·25 
NSAMPLE D30W25D1 D3OW2SD1·F 
SAMPLE 030W25Dl 030W2501-F 
MATRIX OW OW 
SACODe NORMAL NORMAL 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . . .. 
VAUDATED Y Y 
COLLECTION METHOD ORAB ORAB 
SELENIUM 2 U 
SILVER 0.5 U 
SODIUM 2310 J 
THAWUM 0.6 
TIN 0.86 U 
VANADIUM 1.2 
ZINC 4.4 
Dluolved Melel. UO/L 
ALUMINUM 23.7 
ANTIMONY 0.6 U 
ARSENIC 1 U 
BARIUM 18.1 J 

IBERYWUM 0.6 U 
CADMIUM 3.6 U 
CALCIUM .. ·24400 J 
CHROMIUM 2.8 J 
COBALT 0.6 U 
COPPER 0.96 J 
IRON .. " 98.8 J 
LEAD 0.6 U 
MAGNESIUM 1190 
MANGANESE 1 J 
MERCURY 4.7 
NICKEL 0.86 J 
POTASSIUM 960 J 
SELENIUM 2 U 
SILVER 0.6 U 
SODIUM 2460 J 
THAWUM 0.6 U 
TIN 4.9 J 
VANADIUM 0.5 U 
ZINC 2.6 U 

~ 

Ml.ceUeneous """,mel ... (UOlL) 

03-18 
D3OW18D1 
03OW1801 

BACKOROUND 
NORMAL 

NM 
NORMAL . . 

Y. 
ORAB 
0.4 U 
0.14 U 
4760 J 
0.1 UJ 
3.6 U 

0.86 U 
0.6 U 

... 

IPERCHLORATE 4 U---I 4 U 
Field Pe",me!era 
DISSOLVED OXYGEN MOiL 19.32 9.76 
NITRATE MGIL 0.18 1.29 
NITRITE (MOiL) 0 0.007 
OXIDATION REDUCTION POTENTIAL MV) 490.1 646 
PH S.U. 7.39 . 5.26 
SPECIFIC CONDUCTANCE Ms/cM 0.16 0.339 
TEMPERATURE C 14 16.94 
TURBIDITY NTU 26 10 

I 

I 

! 

---- '------- - ---
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• 
LOCATION 03S005 03SWSD06 
NSAMPLE 03S0050008 03S008OO08 
SAMPLE 03S0050006 03S0060006 
MATRIX SO SO 
SAC ODE ORIG NORMAL 
DEPTH RANGE 0- o.s 0- 0.5 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE - - - -
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
Volatile Organics ~UG/KGL 
1,1,1,2-TETRACHLOROETHANE 6.4 U 1.2 U 
1',I-TRICHLOROETHANE 6.4 U 1.2 U 
1 1,2,2-TETRACHLOROETHANE 6.4 U 1.2 U 
1 1,2· TRICHLOROETHANE 6.4 U 1.2 U 
1,I-DICHLOROETHANE 6.4 U 1.2 U 
1,I·DICHLOROETHENE 6.4 U 1.2 U 
1,2,3· TRICHLOROPROPANE 6.4 U 1.2 U 
1 2-DIBROMO·3-CHLOROPROPANE 6.4 U 1.2 U 
1,2·DIBROMOETHANE 6.4 U 1.2 U' 
1,2-DICHLOROETHANE 6.4 U 1.2 U 
1,2-DICHLOROPROPANE 6.4 U 1.2 U 
1,4-DIOXANE 115 U 110 U 
2·BUTANONE 6.4 UJ 1.2 UJ 
2·HEXANONE 6.4 UJ 1.2 UJ 
3·CHLOROPROPENE 6.4 U 1.2 U 
4·METHYL·2-PENT ANONE 6.4 UJ 1.2 U 
ACETONE 160 J 36 J 
ACETONITRILE 45.5 U 43.5 U 
ACROLEIN 6.4 UR 1.2 UR 
ACRYLONITRILE 6.4 UR 1.2 UR 
BENZENE 6.4 U 1.2 U 
BROMODICHLOROMETHANE 6.4 U 1.2 U 
BROMOFORM 6.4 U 1.2 U 
BROMOMETHANE 6.4 UJ 1.2 UJ 
CARBON DISULFIDE 6.4 UJ 1.4 J 
CARBON TETRACHLORIDE '6.4 U 1.2 U 
CHLOROBENZENE 6.4 U 1.2 U 
CHLORODIBROMOMETHANE 6.4 U 1.2 U 
CHLOROETHANE 6.4 U 1.2 U 
CHLOROFORM 6.4 U 1.2 U 
CHLOROMETHANE 6.4 U 1.2 U 
CHLOROPRENE 6.4 UJ 1.2 U 
ClS·12-DICHLOROETHENE 6.4 U 1.2 U 
qS-l,3-DICHLOROPROPENE 6.4 U 1.2 U 
OIBROMOMETHANE 6.4 U 1.2 U 

CHLORODIFLUOROMETHANE 6.4 UJ 1.2 UJ 
HYL METHACRYLATE 6.4 U 1.2 U 
HYLBENZENE 6.4 U 1.2 U 

I OBUTANOL 45.5 U 43.5 U 
ETHACRYLONITRILE 6.4 U 1.2 U 
ETHYL IODIDE 6.4 UJ 1.2 UJ 

METHYL METHACRYLATE 6.4 U 1.2 U 
METHYLENE CHLORIDE 12 BU 2 U 
PROP ION IT RILE 45.5 U 43.5 U 
STYRENE 6.4 U 1.2 U 
TETRACHLOB.OETHE~ __ 6.4 U 1.2 

03S007 
03S007OOO8 

• • ABLE E-4 

SUMMARY OF ANALYTIC RESULTS IN SHALLOW SEDIMENT 
SWMU 3 • OLD JEEP TRAIULITLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA . 

PAGE 1 OF 12 

03SWS008 03SWSOO9 03S010 03SWSOll 
03S0080OO8 03S009OOO6 03S010OO08 0350110008 

. 03S0070008 0350080008 03S009OO08 03S010OO08 03S0110008 
SO SO 50 SO SO 

NORMAL NORMAL ORIG NORMAL NORMAL 
0-0.9 0- D.5 0-0.5 0-1 0-0.5 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 

5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2.U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
85 U 145 U 140_ U 115 U 135 U 

5.9 UJ 7.2 UJ 7.7 UJ 2.6 U 13 UJ 
5:9 UJ 7.2 UJ 7.7 UJ 2.6 UJ 13 UJ 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 UJ 
69 U 240 U 7.7 UJ 35 BU 130 U 

33.5 U 60 U 55 U 46 U 55 U 
5.9 UR 7.2 UR 7.7 UR 2.6 UR 13 UR 
5.9 UR 7.2 UR 7.7 UR 2.6 UR 13 UR 
5.9 U 7.2 U 7.7 U .2.6.U .13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 UJ 7.2 UJ 7.7 UJ 2.6 UJ 13 UJ 
5.9 UJ 7.2 UJ 7.7 UJ 2.6 UJ 13 UJ 
5.9 U 7.2 U 7.7 U 2.6 U ·13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 

. 5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 3 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 UJ 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 UJ 7.2 UJ 7.7 UJ 2.8 UJ 13 UJ 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 13 
33.5 U 60 U 55 U 46 U 55 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 UJ 7.2 UJ 7.7 UJ 2.6 UJ 13 UJ 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
6 U 11 U 10 U 5 BU 22 BU 

33.5 U 60 U 65 U 46 U 55 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 

• 
03S012 03SWS013 03SWSOI4 03SWSOIS 03SWSOIS 

03S012OOO8 03S0130008 0350140008 0350150008 0350160008 
0350120006 03S0130008 03S0140008 0350150006 0350160006 

SO SO SO' SO SO 
NORMAL NORMAL ORIG NORMAL NORMAL 

0-0.5 0- D.5 0-0.6 0-0.5 0- 0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . .. . . - . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 

1.1 U I.U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1U .1 U 3.2 U 1.6 U 1.2 U 
1.IU 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.IU 1 U 3.2 U 1.6 U 1.2 U 
90U 115 U 130 U 145 U 130 U 
1.1 U 1 U 3.2 UJ .1.6 U 1.2 U 
1.1 U 1 U 3.2 UJ 1.8 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1U 1 U 3.2 UJ 1.6 U 1.2 U .:.-

1.1 U 1 U 45 BU 8 U 1.2 U 
36.5 U 46.5 U 50 U 60 U 50 U 
1.1 UR 1 UR 3.2 UR 1.6 UR 1.2 UR .-
1.1 UR 1 UR 3.2 UR 1.6 UR 1.2 UR 
1.IU 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 

1.1 UJ 1 UJ 3.2 U 1.6 UJ 1.2 UJ 
1.1 J I.UJ 3.2 UJ 1.6 UJ 1.2 UJ 
1.1 U 1 U '3.2 U 1.6 U 1.2·U 
1.1 U 1 3.2 U 1.6 U 1.2 U 
1.IU 1 U 3.2 U 1.6 U 1.2 U 
1.1 UJ l'UJ 3.2 U 1.6 UJ 1.2 UJ 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6·U 1.2 U 

.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 1.6 U 1.2 U 

1.1 UJ 1 UJ 3.2 UJ 1.6 UJ 1.2 UJ 
1.1 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 

36.5 U 46.5 U 50 U 60 U 50 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 UJ 1 UJ 3.2 UJ 1.6 UJ 1.2 UJ 
1.1 U 1 3.2 U 1.6 U 1.2 U 
1.IU 1 BU 21 au 3 U 2 U 

36.5 U 46.5 U 50 U 60 U 50 U 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.6 U __ '~ U --



LOCATION 03S005 03SWS006 
NSAMPLE 03S0050006 03S0060006 
SAMPLE 03S0050006 03S008oo08 
MATRIX SO SO 
SACOOE ORIG NORMAL 
DEPTH RANGE 0-0.5 0- 0.5 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE - - - -
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
TOLUENE 6.4 U 1.2 U 
TOTAL XYLENES 6.4 U '1.2 U 
TRANS· 1 2·DICHLOROETHENE 6.4 U 1.2 U 
TRANS-1 ,3-DICHLOROPROPENE 6.4 U 1.2 U 
TRANS-1 4-DICHLORO-2-BUTENE 6.4 UJ 1.2 U 
TRICHLOROETHENE 6.4 U 1.2 U 
TRICHLOROFLUOROMETHANE 6.4 UJ 1.2 U 
VINYL ACETATE 6.4 UJ 1.2 UJ 
VINYL CHLORIDE 6.4 U 1.2 U 
Semivolallie Organlca UGlKG 
1 24,5-TETRACHLOROBENZENE 85 U 83 U 
1 24-TRICHLOROBENZENE 85 U 83 U 
1,2-DICHLOROBENZENE 85 U 83 U 
1 3-DICHLOROBENZENE 85 U 83 U 
1,4-DICHLOROBENZENE 85 U 83 U 
lA-NAPHTHOQUINONE 85 U 83 U 
1 4-PHENYLENEDIAMINE 85 UR 83 UR 
l-NAPHTHYlAMINE 85 U 83 U 
2,2'-OXYBIS l-CHLOROPROPANE 85 U 83 U 
2,3.4,6-TETRACHLOROPHENOL 85 U 83 U 
2,4.5-TRICHLOROPHENOL 85 U 83 U 
2,4.6-TRICHLOROPHENOL 85 U 83 U 
2.4-DICHLOROPHENOL 85 U 83 U 
2,4·DIMETHYLPHENOL 85 U 83 U 
2.4-DINITROPHENOL 85 UJ 83 UJ 
2,6-DICHLOROPHENOL 65 U 83 U 
2-ACETYlAMINOFLUORENE 85 U 83 U 
2-CHLORONAPHTHALENE 85 U 83 U 
2-CHLOROPHENOL 85 UJ 83 U 
2-METHYLNAPHTHALENE 1.7U 1.5 U 
2-METHYLPHENOL 85 U 83 U 
2-NAPHTHYlAMINE 85 U 83 U 
2-NITROANILINE 85 U 83 U 
2-NITROPHENOL 65 U 83 U 
2,PICOLINE 85 U 63 U 
3&4-METHYLPHENOL 85 U 83 
·3·-DICHLOROBENZIDINE 85 U 83 U 
3'-DIMETHYLBENZIDINE 85 UJ 83 UJ 
METHYLCHOLANTHRENE 85 U 83 U 
NITROANILINE 85 UJ 83 U 
6-DINITR0-2-METHYLPHENOL 85 UJ . 83 J 
AMINOBIPHENYL 85 U 83 U 

4-BROMOPHENYL PHENYL ETHER 65 U 83 U 
4-CHLORQ-3-MET,HYLPHENOL 85 UJ 83 U' 
4-CHLOROANILINE 65 U 83 U 
4-CHLOROPHENYL PHENYL ETHER 85 U 83 U 
4-NITROANILINE 85 UJ 83 U 

•• 

03S007 

TABLE E-4 

SUMMARY OF ANALYTIC RESULTS IN SHALLOW SEDIMENT 
SWMU 3 - OLD JEEP TRAILJLITLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF 12 

03SWS008 O3SWS009 O3S010 O3SWSOll 
03S007oo08 O3S0080OO6 03S0090008 03S0100008 O3S0110006 
03S007oo06 03S0080006 03S009OOO6 03S010OO06 03S0110008 

'50 SO SO SO SO 
NORMAL NORMAL ORIG NORMAL NORMAL 

0- D.5 0- 0.5 0- 0.5 0-1 0-0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - '- - - - . .. 
Y Y Y Y Y 

aRAB GRAB GRAB GRAB GRAB 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U_ 7.7' U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 

. 5.9 U 7.2 U 7.7 U 2.6 U 13 UJ 
5.9 U 7.2 U 7.7 U 2.6 U 13 U 
5.9 U 7.2 U 7.7 U 2.8 U 13 UJ. 
5.9 UJ 7.2 UJ 7.7 UJ 2.8 U 13 UJ 
5.9 U 7.2 U 7.7 U . 2.6 U 13 U 

79 U 98 U 93 U 74 U 88 U 
79 U 96 U 93U' 74 U 88 U 
.79 U 96 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U' 93 U 74' U 88 
79 U 96 U 93 U 74 U 88 U 

79 UR 96 UR 93 UR 74 UR 88 UR 
79 U 96 U 93 U 

_. 
'74 U . .. 68 U 

79 UJ 98 UJ 93 UJ' 74 UJ 88 UJ 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U '. 
79 U 96 U 93 U 74 U 88 U . 
79 U 96 U 93 U 74 U 88U 
79 U 96 U 93 U 4 U 88 UJ. 

79 UJ 96 UJ 93 UJ 74 UJ 88 UJ;' 
79 U 96 U ·93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
1.5 U 1.9 U 1.8 U 1.4 U 1.7 U 
79 U 96 U 93 U' 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
I9 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U . 74 U 88 UR 
79,UJ 96 UJ 93 UJ 74 UJ 88 UJ 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 UJ 

79 UJ 96 UJ 93 UJ 74 UJ 88 UJ 
79 U 96 U 93 U 74 U 88 U 
79 U 96U 93 U 74 U 88 U 
79 U 96 U 93 U '74 U 88 U 
79 U 9611 93 U . 74 U 88 W 
79 U 96U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88W 

• 

03S012 03SWS013 039WSD14 038WS015 O3SW8D18 
O3S0120006 03S013OOO8 0380140006 O3S0150006 O3S018OOO8 
O3S012OOO8 03S0130OO8 O3S0140006 03S0150006 0350180006 

SO SO SO SO so 
NORMAL NORMAL ORla NORMAL NORMAL 

0- 0.5 0- 0.5 0-0.5 0-0.5 0- 0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL· NORMAL NORMAL . . . . .. . . . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 

.1.1 U 1 U 3.2 U 1.6 U 1.2 U 
1.1 -U 1 U 3.2 U 1.6 U 1.2 U 
1.1 U 1 U 3.2 U 1.8 U 1.2 U 
1.1 UJ 1 UJ 3.2 U 1.6 UJ 1.2 UJ 
1.1 U . 1 U 3.2 U 1.8 U 1.2 U 
1.1 U 1 U 3.2 U 1.8 U 1.2 U 
1.1 UJ 1 UJ 3.2 U 1.8 U 1.2 UJ 
1.1 U 1 U 3.2 U 1.6 U 1.2 U 

75 U 77U 88U 110 U 84U 
75 U 77U 88 U 110 U 84U 
75 U 77U 88 U 110 U 84U 
75 U 77U 86 U 110 U 84U 
75 U 77 88 U 110 U 84U 
75 U 77U 88 U 110 U 84U 

75 UR 77 UR 86 UR 110 UR 84 UR 
75 U 77U . 86 W 110 U 84 U 
75 U 77U 86 UJ 110 U 84 U 
75 UJ 77U 88 UJ 110 U 84U 
75 UJ 77U 88 U 110 U 84U 
75 UJ 77U 88 U 110 U 84U 
75 W 77U 86 U 110 U 84U 
75 UJ 77U 86 U 110 U 84U 
75 UJ . 77 UJ 88 UJ 110 UJ 84 UJ 
75 UJ 77U 86 U 110 U 84U 
75 U 77U 88 U 110 U 84U 
75 U 77U 86 U 110 U 84U 
75 UJ 77U 86 U 110 U 84U 
1.5 U 1.5 U 1.7 U 2.1 U 1.6 U 
75 UJ 77U 86 U 110 U 84U 
75 U 77U 88 U 110 U 84U 
75 U 77U 88 U 110 U 84U 

75 UJ 77 UJ 86 U 110 U 84 UJ 
75 U 77U 86 U 110 UJ 84 U 
75 UJ 77U 88 U 110 U 84U 
75 U 77U 86 U ·110 U 84 U 
75 UJ 77 UJ 88 UJ 110 UJ 84 UJ 
75 U 77U 86 U 110 U 84 U 
75 U 77U 86 U 110 U 84U 

75 UJ 77 UJ 88 UJ 110 UJ 84 UJ 
75 U 77U 88 U 110 U 84U 
75 U 77U 88 U 110 U 84U 
75 UJ 77U 88 U 110 U 84U 
75 U 77U 88 U 110 U 84U 
75 U 77U 88 U 110 U 84U 
75 77U 88 U 110 U 84 U 

• 



• 
LOCATION 035005 035W5006 
NSAMPLE 03S0050006 03S0060006 
SAMPLE 0350050006 0350060006 
MATRIX SO SO 
SAC ODE ORIG NORMAL 
DEPTH RANGE 0-0.5 0- 0.5 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE - - - -
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
4·NITROPHENOL 85 U 83 U 
4·NITROQUINOLINE-I·0XIDE 85 U 83 U 
5·NITRO·O· TOLUIDINE 85 U 83 U 
7.12·DIMETHYLBENZ A ANTHRACENE 85 U 83 U 
A.A·DIMETHYLPHENETHYLAMINE 85 U 83 U' 
ACENAPHTHENE 1.7 U 1.6 U 
ACENAPHTHYLENE 1.7U 1.6 U 
ACETOPHENONE 85 U 83 U 
ANILINE 85 U 83 U 
ANTHRACENE 1.7U 1.6 U 
ARAMITE 85 U 83 U 
BENZO A ANTHRACENE 1.7 U 1.6 U 
BENZO AjPYRENE 1.7 U 1.6 U 
BENZO B)FLUORANTHENE 1.7 U 1.6 U 
BENZO G,H,ljPERYLENE 1.7U 1.6 U . 
BENZO K)FLUORANTHENE 1.7 U 1.6 U 
BENZYL ALCOHOL 85 U 83 U 
BIS 2·CHLOROETHOXY)METHANE 85 U 83 U 
BIS 2·CHLOROETHYL ETHER 85 U 83 U 
BIS 2-ETHYLHEXYL PHTHALATE 85· U 83 U 
BUTYL BENZYL PHTHALATE 85 U 83 U 
CHLOROBENZILATE 85 U 83 U 
CHRYSENE 1.7 U 1.6 U 
DI·N·BUTYL PHTHALATE 85 U 490 BU 
DI·N·OCTYL PHTHALATE 85 U 83 U 
DIALLATE 85 U 83 U 
DIBENZO A.H ANTHRACENE 1.7U 1.6 U 
DIBENZOFURAN 85 U 83 U 
DIETHYL PHTHALATE 85 U 83 U 
DIMETHYL PHTHALATE 85 U 83 U 
DIPHENYLAMINE 85 U 83 U 
ETHYL METHANE SULFONATE 85 U 83 U 
ETHYL PARATHION 85 U 83 U 
FLUORANTHENE 1.7 U 1.6 U 
~LUORENE 1.7 U 1.6 U 
HEXACHLOROBENZENE 85 U 83 U 
ItEXACHLOROBUTADIENE 85 U 83 U 

EXACHLOROCYCLOPENTADIENE 85 U 83 U 
EXACHLOROETHANE 85 U 83 U 
EXACHLOROPROPENE 85 U 83 U 

I DEN0(1,2,3'CO PYRENE 1.7U 1.6 U 
IOORIN 85 U 83 U 
ISOPHORONE 85 U 83 U 
ISOSAFROLE 85 U 83 U 
KEPONE 85 UR B3 UR 
METHAPYRILENE 85 U 83 U 
METHYL METHANE SULFONATE 85 U 83 U 

035007 

• 
TABLE E-4 

SUMMARY OF ANALYTIC RESULTS IN SHALLOW SEDIMENT 
SWMU 3·- OLD JEEP TRAllJLlTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 3 OF 12 

03SW5008 035W5009 03S010 035W5011 
03S0070OO6 03S0080006 03S0090006 03S0100006 03S011OO06 
0350070006 03S0080006 0350090006 03S0100006 0350110006 

SO SO SO SO SO 
NORMAL NORMAL ORIG NORMAL NORMAL 

0- 0.5 0-0.5 0- 0.5 0-1 0-0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - -
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
79 U 96 U 93 U 74 U 88 U 
79 UJ 96 UJ 93 UJ 74 UJ 88 UJ 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
1.5 U 1.9 U 1.8 U 1.4 U 1.7U 

'1.5 U 1.9 U 1.8 U 1.4 U 1.7 U 
79 U 96 U 93 U 74 U 88U 
79 U 96 U 93 U 74 U 88 U 
1.5 U 1.9 U 1.8 U 1.4 U·· 1.7 U 
79 U 96 U 93 U 74 U 88 U 
1.5 U 1.9 U 1.B U 1.4 U 1.7 U 
1.5 U 1.9 U 1.8 U .4 U 1.7 U 
1.5 U 1.9 U 1.8 U 1.4 U 1.7 U 
1.5 U 1.9 U 1.8 U 1.4 U 1.7 U 
1.5 U 1.9 U 1.6 U 1.4 U 1.7U 
79 U _g6 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93,U_ 74 U 88_1,1 
79 U 96 U 110 BU 74 U 260 BU 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U . 93 U 74 U 88 U . 
1.5 U 1.9 U 1.8 U 1.4 U 1.7U 
79 U 96 U 93 U 77J 590 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
1.5 U 1.9 U 1.8 U 1.4 U 1.7U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
96 J 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
1.5 U 1.9 U 1.8 U 1.4 U 11 
1.5 U 1.9 U 1.8 U 1.4 U 1,7 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 IJ 
1.5 U 1.9 U 1.8 U 1.4 U 1.7U 
79 U . 96 U 93'U 74.U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96'U 93 U 74 U 8B U 

79 UR 96 UR 93 UR 74 UR BB UR 
79 UJ 96 UJ 93 UJ 74 UJ 88 UJ 
79 U 96 U 93 U 74 U 88 U 

• 
03S012 035WS013 035W5014 03SWS015 03SWSOI6 

03S0120OO6 03S0130006 03S0140006 03S0150006 03S0160006 
03S0120006 0350130006 03S0140006 0350150006 0350160006 

SO SO SO SO SO 
NORMAL NORMAL ORIG NORMAL NORMAL 
o ~ 0.5 0- 0.5 0- 0.5 0-0.5 0- 0.5 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - .. - - - -
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
75 UJ 77U 88 U 110 U 84 U 
75 UJ 77 UJ 86 UJ 110 UJ 84 UJ 
75 U 77U 86 U 110 U 84 U 
75 U 77U 86 U 110 U 84 U 
75 U 77U 86 U 110 U 84 U 
1.5 U 1.5 U 1.7 U 2.1 U 1.6 U 
1.5 U 1.5 U 1.7 U 2.1 U 1.6 U 
75 U 7 U 86 U 110 U 84 U 
75 U 77U 86 U 110 U 84 U 
1.5 U 1.5 U 1.7 U 2.1 U 1.6 U 
75 U 77 UJ 86 U 110 U B4 UJ 
1.5 U 1.5 l 26 U 2.1 U 1.6 U 
1.5 U 1.5 U 1.7U 2.1 U 1.6 U 
I.SU 1.5 U 1.7 U 2.1 U 1.6 U 
1.5 U 1.5 U 1.7U 2.1 U 1.6 U 
1.5 U 1.5 U 1.7 U 2.1 U 1.6 U 
75 UJ 77U 86 U 110 U 84U 

1: 

.:~~ 
Jj 

75 U 77 U 86 U 110 U 84U 
75 U 77U 86 U 110 U 84 U 
75 U 77U 86 U 110 U 84 U 
75 U 77U 86 U 110 U 84U 

.. 75 U ·77U 86 U 110 U 84 U 
1.5 U 1.5 U 26 U 2.1 U 1.6 U 
75 U 77U 86 U 110 U .240 BU 
75 U 77U 86 U 110 U 84 U 
75 U 77 U 86 U 110 U 84 U 
1.5 U 1.5 U 1.7 U 2.1 U 1.6 U 
75 U 77U 88 U 110 U 84 U 
75 U 77U 86 U 110 U 84 U 
75 U 77U 86 U 110 U 84 U 
100 J 77U 86 U 420 J 84 U 
75 U 77U 86 U 110 U 84U 
75 U 77U 66 U 110 U 84U 
1.5 U 1.5 U 12 J 2.1 U 1.6 U 
1.5 U 1.5 U 1.7U 2.1 U 1.6 U 
75 U 77 U 86 U 110 U 84 U 
75U 77U 86 U 110 U 84U 
75 U 77U BB U 110 U B4 U 
7SU 77U 86 U 110 U 84 U 
75 U 77U 86 U 110 U 84 U 
1.5 U 1.5 U .7 2,1 U 1.6 U 
75 U 77U . 88 U 110 U 84 U 
75 U 77U 86 U 110 U 64 U 
75 U 77U 86 U 110 U B4 U 

75 UR 77 UR 86 UR 110 UR 84 UR 
75 UJ 770 88 UJ 110 UJ 84U 
7S UJ 77U 86 UJ 110 UJ 84 U 



LOCATION 039005 03SW9008 
N9AMPLE 0390050006 0390060008 
9AMPLE 0390050006 0390060006 
MATRIX 90 90 
9ACOOE ORIG NORMAL 
DEPTH RANGE 0-0.5 0- O.S 
QC_TYPE NM NM 
9TATU9 NORMAL NORMAL 
9AMPLEOATE - -
VALIOATEO Y Y 
COLLECTION METHOD GRAB GRAB 
METHYL PARATHION 85 U 83'U 
N-NITROSO-OI-N-BUTYLAMINE 85 U 83 U 
N-NITROSO·OI-N-PROPYLAMINE 85 U 83 U 
N-NITROSOOIETHYLAMINE 85 U 83 U 
N·NITROSOOIMETHYLAMINE 85 U 83 U 
N-NITROSOMETHYLETHYLAMINE 85 U 63 U 
N-NITROSOMORPHOLINE 85 U 83 U 
N-NITROSOPIPERIOINE 85 U 83 U 
N-NI ROSOPYRROLIOINE 85 U 63 U 
NAPHTHALENE 1.7U 1.6 U 
00 O-TRIETHYL PHOSPHOROTHIOATE 85 U 83 U 
(). TOLUIDINE 85 U 83 U 
P-(OIMETHYLAMINO)AZOBENZENE 65 U 83 U 
PENTACHLOROBENZENE 85 '83 U 
PENTACHLOROETHANE 65 U 83 U 
PENTACHLORONITROBENZENE 85 U 83 U 
PHENACETIN 85 U 83 U 
PHENANTHRENE 1.7U 1.6 U 
PHENOL 85 U 83 U 
PRONAMIOE 85 U 83 U 
PYRENE 1.7U 1.6 U 
PYRIDINE 85 U 83 U 
SAFROLE 85 U 83 U 
EnergelicI MGlKG 
1,3,5-TRINITROBENZENE 0.25 U 0.25 U 
1,3-0INITROBENZENE 0.25 U 0.25 U 
2,4.6-TRINITROTOLUENE 0.25 U 0.25 U 
2,4-0INITROTOLUENE 0.25 U 1.1 
2,6·0INITROTOLUENE 0.25 U 0.25 U 
2·AMINO-4,6-0INITROTOLUENE 0.25 U 0.25 U 
2-NITROTOLUENE 0.25 U 0.25 U 
3-NITROTOLUENE 0.25 U 0.25 U 
4-AMINO-2 6-0INITROTOLUENE 0.25 U 0.25 U 
4-I'IITROTOLUENE 0.25 U 0.25 U 
HMX 0.25 U 0.25 U 
NITROBENZENE 0.25 U 0.25 U 
NiTROCELLULOSE 610 U 560 U 
N ROGL YCERIN 2.5 U 2.5 U 
P TN 0.25 U 0.25 U 
R X 0.25 U 0.25 U 
T TRYL 0.25 U 0.25 U 

aUcldelfPCB', UGlKG) 
44'-000 2.2 UJ 2.1 UJ 
44'-00E 2.2 U 2.1 U 
44'-ODT 2.2 UJ 2.1 UJ 
ALDRIN 1.1 U 1.1 U 
ALPHA-BHe 1.1U 1.1.U 

•• 

039007 

. TABLE E-4 

SUMMARY OF ANALYTIC RESUL T9 IN SHALLOW 9EOIMENT 
9WMU 3 - OLD JEEP TRAIULITLE 9ULPHUR CREEK 

N9WCCRANE 
CRANE, INDIANA 

PAQE4 OF 12 

039WSOO8 039W9009 039010 039W9011 
03S0070008 0390080006 03S0090008 0390100008 0390110008 
0390070008 0390080006 0390090008 0390100006 0390110008 

90 90 90 90 90 
NORMAL NORMAL ORla NORMAL NORMAL 

0- o.s . 0- 0.5 0- 0.5 0-1 0- 0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - -
Y Y. Y Y Y' 

GRAB GRAB GRAB GRAB GRAB 
79 UJ 96 UJ 93 UJ 74 UJ 88 UJ 
79 U 96 U 93 U 74 U 88 U 
79 U 98 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96U 93 U 74 U 88 U 
19 U 96 93 U 74 U . 88 U 

79 U 96 U 93 U 74 U 88 U 
79 U 9llu 93 U 74 U 88 U 
1.5 U 1.9 U 1.8 U 1.4 U 1.7 U 
79 U 96 U 93 U' 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93 U. 74 U. 88 U 
79 U 98 U 93 U 74 U 88 
79 U 98 U 93 U 74 86 U 
79 U 96 U 93 U 74 U 88 U 
1.5 U 1.9 U 1.8 U 1.4 U 1.7 _U 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 9:1 U 74 U 68 U 
1.5 U 1.9 U 1.8 U 1.4 U 11 
79 U 96 U 93 U 74 U 88 U 
79 U 96 U 93U 74 U 88 U 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

0.55 0.25 U 0.25 U 0.29 J 0.69 
0.33 U 0.25 U 0.25U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.37 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 0.6 U 
0.25 U 0.25 U 0.25 U 0.25 If 0.25 U 

6.1 0.25 U 0.25 U 0.25U 130 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
590 U 720 U 690 U 550 U 650 U 
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

2 UJ 2.4 UJ 2.4 UJ 1.9 UJ 2.2 UJ 
2 U 2.4 U 2.4 U. 1.9 2.2 U 
2 U 2.4 U 2.4 U 1.9 U 2.2 U 
l.lU 1.3 U 1.3 U .1 U 1.2 U 
l.lU 1.3 U 1.3 U 1 U 1.2 U 

• 

039012 039W9013 039W9014 039W901& 039W9018 
0390120008 0390130008 0390140008 0390150008 03S0180006 
0390120008 0390130006 0390140008 0390150008 0390180008 

90 90 SO 90 90 
NORMAL NORMAL ORla NORMAL NORMAL 

0- 0.5 0- 0.5 0-0.5 0- 0.5 0-0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - -
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
75 UJ 77 UJ 86 UJ 110 UJ 84 UJ 
75 U 77U 88 U 110 U 84U 
5 U 77U 86 U 110 U 84U 

75 U 77U 86 U 110 U 84 U 
75 U 77U 86 110 U 84 U 
75 U 77U 86 U 110 U 84U 
75 U 77U 88 U 110 U 84U 
75 U 77 JL 88 U 110 U 84U 
75 77U 88 lJ 110 U 84U 
1.5 V 1.5 U 1.7 U 2.1 U 1.6U 
75 U 77U 86 U 110 U 84U 
75 U 77U 86 U 110 U 84U 
75 U 77U 88 U 110 U 84 U 

·75 77U 86 U 110 U 84U 
75 U 77U 68 U 110 U' 84U 
75 U 77U 86 U 110 U 84 U 
75 U 77U 66 U 110 U 84U 
1.5 U 1.5 U 14 J 2.1 U 1.8 U 
75 UJ 77U 86 U 110 U 84U 
75 U 77U 86 U 110 U 84U 
1.5 U 1.5 U 26 U 2.1 U 1.6 U 
75 U. 77U 86 U 110 U 84 U. 
75 U 77U 88 U 110 U 84U 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25. U 0.25 U 0.25 U 0.25 U 
0.25 U 0.62 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U . 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 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 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U . 0.25 U 0.25 U 0.25 U 
560 U 570 _U 650 U 830 U 630 U 
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
1.5 U 1.5 U 1.7 U 2.1 U 1.6 U 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

1.9 U 1.9 U 2.2 U 2.8 U 2.1 U 
1.9 1.9--,,! 2.2 U 2.6 U 2.1 U 
~.9 U 1.9 U 2.2 U 2.8 U 2.1 U 

.1 U 1 U 1.2 .5 U l.lU 
1 U 1 U 1.2 1.5 U 1.1 U 

•• 



• 
LOCATION 035005 035W5006 035007 
N5AMPLE 0350050006 0350060006 0350070006 
SAMPLE 0350050006 0350060008 0350070006 
MATRIX 50 SO SO 
SACOOE ORIG NORMAL NORMAL 
OEPTH RANGE 0·0.5 o· 0.5 O· 0.5 
aC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPL:E OATE . . . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
ALPHA'CHLORDANE 1.1 U 1.1 U 1.1 U 
AROCLOR·l016 22 U 21 U 20 U 
AROCLOR·1221 43 U 42 U 40 U 
AROCLOR·1232 22 U 21 U 20 U 
AROCLOR·1242 22 U 21 U 20 U 
AROCLOR-1248 22 U 21 U 20 U 
AROCLOR-1254 22 U 21 U 20 U 
AROCLOR·1260 22 U 21 U 20 U 
BETA·BHC 1.1 U 1.1 U 1.1 U 
DELTA·BHC l.lU 1.1 U 1.1 U 
DIELDRIN 2.2 UJ 2.1 UJ 2 UJ 
END05ULFAN I 1.1 U 1.1 U 1.1 U 
END05ULFAN \I 2.2.U 2.1 U 2 U 
END05ULFAN SULFATE 2.2 U 2.1 U 2 U 
ENDRIN 2.2 UJ 2.1 UJ 2 UJ 
ENDRIN ALDEHYDE 2.2 U 2.1 U 2 U 
ENDRIN KETONE 2.2 U 2.1 U 2 U 
GAMMA·BHC (LINDANE) l.lU 1.1 U l.lU 
GAMMA·CHLORDANE 1.1 U 1.1 U 1.1 U 
HEPTACHLOR 1.1 U 1.1 U 1.1 U 
HEPTACHLOR EPOXIDE 1.1 U 1.1 U 1.1 U 
METHOXYCHLOR 11 U 11 U 11 U 
TOXAPHENE 110 U 110 U 110 U' 
Herbicides UGlKG 
2,4,5·T 1.8 UJ 2.7 J 1.6 U 
2,4,5·TP SILVEX 4.3 J 2.6 J 1.6 U 
2,4·D 1.8 'U 1.7 U . 14 J 
DlNOSEB 1.6 UJ 1.7 U 1.6 U 
HEXACHLOROPHENE 8.5 U . 8.3 U 7.9 U . 
PENTACHLOROPHENOL 0.43 UJ 0.42 U 0.75 R 
Inorganlcs -(MGlKG) 
ALUMINUM 21500 J 8780 J 9870 
ANTIMONY 3.5 J 1.9 J 1.1 J 
ARSENIC 6.7 6.9 19.1 
BARIUM 853 J 189 J 194 J 
BERYLLIUM 0.64 0.69 1.4 

DMIUM 1.8 J 0.62 J 1.2 J 
LCIUM 12900 27800 4600 J 
ROMIUM 23.1 J 18.6 J 29.9 J 
BALT 11.4 13.4 19.7 
PPER 78 J . 27.4 J 51.3 

ION 16500 J 21700 J 50300 J 
LEAD 204 J 653 J 215 
MAGNESIUM 4300 J 5540 J 1360 J 
MANGANESE 930 J 912 J 1420 J 
MERCURY 0.1 0.02 0.04 J 
NICKEL 16.5 23.7 33.1 ~ 

• 
TABLE E·4 

5UMMARY OF ANALYTIC RE5UL T5 IN SHALLOW SEOIMENT 
5WMU 3· OLO JEEP TRAIULITLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INOIANA 

PAGE50F 12 

035W5008 035W5009 03S010 03SW5011 
0350080006 0350090006 03S010OO06 03S0110006 
03S0080006 0350090006 03S0100006 03S0110006 

SO 50 SO SO 
NORMAL ORIG NORMAL . NORMAL 

O· 0.5 O· 0.5 0·1 O· O.S 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . .. 
Y Y Y Y 

GRAB GRAB GRAB GRAB 
1.3 U 1.3 U 1 U 1.2 U 
24 U 24 U 19 U 22 U 
49 U 47 U 38 U 44 U 
24 U 24 U 19 U 22 U 
24 U 24 U 19 U 22 U 
24 U 24 U 19 U 22 U 
24 U 24 U 19 U 22 U 
24 U 24 U 19 U 22 U 
1.3 U 1.3 U 1 U 1.2 U 
1.3 U 1.3 U 1 U 1.2 U 

2.4 UJ 2.4 UJ 1.9 UJ 2.2 UJ 
1.3 U 1.3 U 1 U 1.2 U 
2.4 2.4 U 1.9·U 2.2 U 
2.4 U 2.4 U 1.9 U 2.2 U 
2.4 UJ 2.4 UJ 1.9 UJ 2.2 UJ 
2.4 U 2.4 U 1.9 U 2.2 U 
2.4 U 2.4 U 1.9 U 2.2 U 
1.3 U 1.3 U 1 U 1.2 U 
1.3 U 1.3 U 1 U 1.2 U 
1.3 U 1.3 U 1 U 1.2 U 
1.3 U 1.3 U 1 U 1.2 U 
13 U 13 U·· .. 10 U 12 U 

130· U . 130 U' 100 U 120 U . 

2 U 1.9 U 1.6 U 1.8 U 
2 U 1.9 U 1.6 U 1.8 U 
20 J. 9.7 R 7.4 R 12 J 
8.2·J 11 R 1.6 U 4.2 J 
3.5 J 9.3 U 7.4 U 8.8 UJ 
1.6 R 0.47 U 0.38 U 0.44 U 

6250 6780 16400 17900 
0.38 U 0.45 U 2.1 U 3.3 J 

4.7 4.4 10 6 
91.6 J 104 J 342 J 500 J 
0.59 0.73 1.6 0.61 

0.42 J 0.59 J 1.3 J 3.5 J 
2480 J 37500 J 5870 J 3440 J 
8.4 J 11.4 J 40.7 J 13 J 
12.2 11.1 27.3 12.3 
6.1 6.6 60.1 115 

12900 J 13300 J 61200 J 15100 J 
13.3 14.6 93.2 257 

1020 J . 14700. J 1450 J 1450J 
687 J 814 J 1470 J 1560 J 
0.03 J 0.03 J 0.1 J 0.18 J 

~.U ___ 14.9 J 36.3) 16.5 J 

• 
035012 035W5013 035W5014 035W5015 03SWS018 

03S0120006 03S0130008 03S0140OO6 0350150006 03S016OOO6 
03S0120OO6 03S0130006 0350140006 03S0150008 0350180006 

50 SO ·50 SO SO 
NORMAL NORMAL ORIG NORMAL NORMAL 

o· 0.5 O· 0.5 O· 0.5 0·0.5 o· O.S 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
1 U 1 U 1.2 U 1.5 U 1.1 U 

19 U 19 U 22 U 28 U 21 U 
38 U 39 U 44 U 56 U 43 U 
19 U 19 U 22 U 28 U 21 U 
19 U 19 U 22 U 28 U 21 U 
19 U 19 U 22 U 28 U 21 U 
19 U 19 U 22 U 28 U 21 U 
19 U 19 U 22 U 28 U 21 U 
1 U 1 U 1.2 U 1.5 U 1.1 U 
1 U 1 U 1.2 U 1.5 U 1.1 U 

1.9 U 1.9 U 2.2 U 2.8 U 2.1 U 
1 U 1 U 1.2 U 1.5 U 1.1 U 

1.9 U 1.9 U 2.2 U 2.8 U 2.1 U 
1.9 U 1.9 U 2.2 U 2.8 U 2.1 U 
1.9 U 1.9 2.2 U 2.8 U 2.1 U 
1.9 U 1.9 U 2.2 U 2.8 U 2.1 U 
1.9 UJ 1.9 UJ 2.2 UJ 2.8 UJ 2.1 UJ 

.~~ 
.~". Jr. ..... 
.. ~ 

1 U 1 U 1.2 U 1.5 U 1.1 U 
1 U 1 U 1.2 U 1.5 U 1.1 U 
1 U 1 U 1.2 U 1.5 U 1.1 U 
1 U 1 U 1.2 U 1.5 U 1.1 U 
10 U 10 U 12 U 15 U 11 U 
100 U 100. U 120 U 150 U 110 U 

3.5 1.6 U 2.8 J 2.3 U ·1.8 U 
2.4 J 1.6 U 2.3 R 2.5 J 1.6 U 
8.3 J 6.4' J 4.9 J 10 R 5.6 J 
1.6 U 1.6 U 3.1 J 2.3 U 1.8U 
7.5 U 7.7 U 6.6 U 11 U 8.4 U 
3.7 R 0.39 U 0.44 U 1.4 R 0.43 U 

8740 J 11100 J 6770 J 23200 J 8950 J 
2 J 2.5 J 0.87 U 7.6 J 1.6 J 
13.4 9.8 4.3 22 10.7 

353 J 326 J 139 J 334 J 165 J 
1.1 0.94 0.43 1.7 1.3 
1.4 1.4 1.1 1.7 1.1 

3730 J 4720 J 3380J 3280 J 3190 J 
35.8 J 25.5 J 8.8 J 40.8 J 38.6 J 
18.7 J 19.5 J 7.9 J 31.2 J 23.4 J 
71.9 91.9 29 198 43.7 

53900·J 40800 J 13300 J 68600 J 62100 J 
184 J 139 J 43 J 118 J 87 J 
1310·J· 1190·J 1270 J. 1490 J 520 J 
1650 J 1700 J 444 J 2780 J 1610 J 

0.06 0.08 0.14 0.31 0.03 
25.B J 25.6 J 1.1.:1 J 33.B J 31.1 J I 



LOCATION 03S005 C3SWS008 
NSAMPLE 03S0050009 0390080008 
SAMPLE 0390059006 03900$0008 
MATRIX SO : 90 

SACOOE ORIO NORMAL 
DEPTH RANGE O· 0.5 O· 0.5 
QC_TYPE NM NM 
STATU9 NORMAL' NORMAL 
9AMPLE DATE . . . . 
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
POTASSIUM 813 J 1260 J 
SELENIUM 0.18 U 0.18 U 
SILVER 0.09 U 0.04 U 
SODIUM 94.7 J 138 J 
THALLIUM 0.07 0.11 
TIN 4.5 U 2.1 U 
VANADIUM 15.8 19.5 
ZINC 206 J 100 J 
Mlecellaneou. Para meIer. Mlecellaneou. Para meIer. 
NITRATE MGlKG 4 3.4 
NITRITE MGlKG 12 UJ 2.3 UJ 
NITRITE/NITRATE MGIKG 4 3.4 
PERCEN_T MOISTURE "10 21.1 22.5 
PERCHLORATE (UG/KG) 25 U 26 U 
PH S.U. 7.9 J 7.6 J 
TOTAL ORGANIC CARBON (MG/KG) 8000 J 1000 U 

I .. :. 

03S007 

TABLE E-4 

SUMMARY OF ANALYTIC RESULTS IN SHALLOW SEDIMENT 
SWMU 3 • OLD JEEP TRAIULITLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAOE80F 12 

03SWS008 03SWS009 03S010 03SWSOll 
0390070008 0390080006 0390090008 03S01OO008 0390110008 
03S0070008 03S008OO06 03S0090008 03S0100008 0390110006 

SO SO SO SO SO 
NORMAL NORMAL ORIG NORMAL NORMAL 

o· D.5 0·0.5 0·0.1i 0; 1 0·0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL . NORMAL' NORMAL 
. . . . . . . . .. 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB. 
463 J 478 J 567 J 426 J 529 J 
0.49 U 0.8 U 0.69 U 0.34 U 0.19 U 
0.04 U 0.05 1I 0.05 U 0.11 U 0.71 J 
3.4 U 4.1 U 55.5 U 3.4 U 3.7 U 
0.08 0.09 0.08 0.07 0.09 
1.3 U . 0.35 U 0.41 U 1.3 U 4.4 J 

26 14:5 15 37.9 15.4 
194 J 27.5 J 36.9 J 192 J 308 J 

3.7 . 8.4. 4.7 1.1 UJ 4.1 
2.2 UR 13UR 5.2 UR 3.4 J 12 UR 

3.7 8.4 4.7' 3.8 4.1 
9.5 34.9 22.1 7.4 21.8 

22 U 31 U 26 U 22 U 26 U 
8.1 J 7 J 7.7 J 8 J 7.8 J 
6999.9 . 28000 

. .. ---.:~~ L __ 8200 .. 13000 

• 

03S012 03SWS013 03SW8014 03SWS015 03SW9018 
03S0120008 0390130006 03S0140008 0390150008 0390180008 
0390120008 03S013OOO6 03S014OOO8 0390150008 03S0180008 

SO SO SO 90 SO 
NORMAL NORMAL ORIO NORMAL NORMAL 

0·0.5 0·D.5 0·0.5 o· 0.5 0·0.5 
NM NM. NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . .. . . . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB . GRAB 
338 J 373 J 657 J 453 J 294 J 
0.16 0.16 U 0.2 0.26 0.18 U 
0.05 U 0.46 J 0.12 U 0.06 U 0.05 U 
17.5 U 15.1 U 22.7 U 31.9 U 10 U 

0.07 0.08 0.08 0.12 0.1 
13.8 J 3.4 U 1.2 U 3.2 U 2.2 U 
31 J 26 J 12.3 J 44.1 J 35.8 J 

260 J 229J 114 J 270 J 385J 

2.8 3.7 3.4 4.7 3.6 
3 UJ 3.8 UJ 17 UJ 3.3 UJ 2.4 UJ 
2.8 3.7 3.4 4.7 3.6 
13.4 11.5 22.1 28.1 15.8 

23 U 23 U 28 U 28 U 24 U 
8 J 7.9 J 7.7 J 7.7 J 7.4 J 

. . 4800 7300 ----870(L .. _-' 10000 5600 

• 



• 
LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACODE 
DEPTH RANGE 
aC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
Volallie Organic. UG/KG 
1.1 1 2-TETRACHLOROETHANE 
1.1.1-TRICHLOROETHANE 
1.1.2.2-TETRACHL ROETHANE 
1.1.2' TRICHLOROETHANE 
1.1·DICHLOROETHANE 
1 I·DICHLOROETHENE 
1.23·TRICHLOROPROPANE 
1.2·DIBROMO·3·CHLOROPROPANE 
1.2·DIBROMOETHANE 
I .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 
CARBON TETRACHLORIDE 
CHLOROBENZENE' 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS· 1 2·DICHLOROETHENE 
CIS·1.3·DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYL BENZENE 
ISO BUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE -

• fABLE E-4 

SUMMARY OF ANALYTIC RESULTS IN SHAllOW SEDIMENT 
SWMU 3 - OLD JEEP TRAIULlTlE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 7 OF 12 

03SWS017 03SWS018 03SWS019 03SWSOOI 035WSOO2 
03S0170008 03S0180008 0350190006 0350010006 03S002OO06 
03S0170006 O3S016OO08 0350190006 03S0010008 O3S0020008 

SO SO SO BACKGROUND BACKGROUND 
NORMAL NORMAL ORIG NORMAL NORMAL 

0-0.5 0·0.5 0·0.5 O· 0.5 0·0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . - .. . . . . . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 

3.7 U 1.~ U 1.1U 2.8 U 12 U 
3.7 U 2 J 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U' 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.IU 2.8 U 12 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 1:2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1U 2.8 U 12 U 
3.7 U 1.2 U ,1.1 U 2.8 U . 12 U 
3.7 U 1.2 U ,1.1 U 2.8 U 12 U 

.125 U 120 U ,135 U . ,145·U 110 U 
18 J 1.2 U 1.1 U 2.8 UJ. 12 UJ 

3.7 UJ 1.2 U 1.1 U 2.8 UJ 12 UJ 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 UJ 2 J 2.8 U 12 UJ 
95 B 1.2 U 10 U 110 J 250 
50 U 48U 55 U 55 U 43.5 U 

3.7 UR 1.2 UR 1.1 UR 2.8 UR 12 UR 
3.7 UR 1.2 UR 1.1 UR 2.8 UR 12 UR 
3.7 1.2 U .1.1' U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 1';1U 2.8 12 U 
3.7 U 1.2 UJ 1.1 UJ 2.8 UJ 12 UJ 
3.7 UJ 2 J 1 UJ 2.8 UJ 12 UJ 
3.7 U 1.2 U 1.1 U' 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1U 2.8 U 12 U 
3.7 1.2 U l.lU 2.8 U 12 UJ 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.I.U 2.8 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 UJ 1.2 UJ 1.1 UJ 2.8 UJ 12 U<J 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 
50 U 48 U 55 U 55 U 43.5 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 UJ 1.2 UJ 1.1 UJ '2.8 W 12 W 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
29 BU 4 BU 8 BU 7 U 21 BU, 
60 U 48 U 55 U 55 U 43.5 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U -

• 
035WSOO3 O3SWSOO4 

O3S0030006 03S0040008 
03S0030008 03S0040008 

BACKGROUND BACKGROUND 
NORMAL NORMAL 

O-o.s 0·0.5 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

GRAB GRAB 

3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
110 U 110 U 
3.2 UJ 12 UJ 
3.2 U 12 UJ 
3.2 12 
3:2 U 12 J,lJ 
3.2 UJ 12 UJ 
44.5 U 44U 
3.2 UR 12 UR 
3.2 UR 12 UR 
3.2 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 UJ 12 UJ 
3.2 UJ 12 UJ 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 UJ 
3.2 U 12 
3.2 U 12 U 
3.2 U 12 U 
3.2 UJ 12 UJ, 
3.2 U 12 U 
3.2 U 12 U 
44.5 U 44 U 
3.2 12 U 
3.2 UJ 12 UJ 
3.2 U 12 U 

.8 BU 27 BU 
44.5 U 44U 
3.2 U 12 U 
3.2 U 12 



LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACOOE 
DEPTH RANGE 
QC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
TOLUENE 
TOTAL XYLENES 
TRANS-l,2-DICHLOROETHENE 
TRANS-13-DICHLOROPROPENE 
TRANS-l,4-DICHLORC>-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYl! ACETATE 
VINYL CHLORIDE 
Semivolalile Organic. UGlKG 
1,2,4 5-TETRACHLOROBENZENE 
1,24-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1 4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1 4-PHENYLENEDIAMINE 
l-NAPHTHYLAMINE 
2,2'-OXYBIS l-CHLOROPROPANE 
2,3,46-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2 4-DINITROPHENOL 
2.5-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-ME1HYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2·PICOLINE 
3&4-METHYLPHENOL 
3,3'·DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3·METHYLCHOLANTHRENE 
3·NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4·AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3·METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 

; ' .• 

TABLE E-4 

SUMMARY OF ANAL YTle RESUL 18 IN SHALLOW SEDIMENT 
SWMU 3 - OLD JEEP TRAIULITLE SULPI:tUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAOe80F12 

,03SWS017 O3SWS018 03SWS019 O3SWSOOI O3SWSOO2 
0380170008 03S0180006 03S0190OO6 O3S0010006 O3S0020006 
03S0170006 O3S0180006 03S019OO06 .. 03S001OOO8 03SD020006 

SO ·SO SO BACKOROUND BACKOROUND 
NORMAL NORMAL ORIO NORMAL NORMAL 

0-0.5 O· D.5 O· 0.5 0·0.5 0·0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . - .. 
Y Y Y Y Y 

GRAB GRAB GRAB ORAB GRAB 
3.7 U 1.2 U 1.1U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U U! U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2.8 U 12 UJ 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 
3.7 U 1.2 U 1.1 U 2,8 U 12 UJ 
3.7 U 1.2 U 1.1 U 2.8 UJ 12 UJ 
3.7 U 1.2 U 1.1 U 2.8 U 12 U 

88 U 86 U 85 U 92 U 82UJ 
88 U 86 U 85 U 92 U 82'UJ 
68 U 88 U 85 U 92 U 82 UJ 
88 U 88 U 85 U· 92 U· 82 UJ 
88 U 86.U· 85 U . ·'92 U 82·UJ· 
88 U 88 U 85 U 92· U 82 UJ 

88 UR 88 UR 85UR ·92 UR 82 UR 
88 U 86U 85U ,. '92· U 82 UJ 
88 U 86 U 85 U 92 U 82 UJ 
88 U 86 U 85 U 92U 82 UJ 
88 U 86 U . 85 U 92 U 82 UJ 
88 UJ 86 UJ 85 UJ 92 82 UJ 
88 U 86 U 85 U 92 U 82 UJ 
88 U 86 U . 65.U 92 U 82 UJ 
66 UJ 66 UJ 65 UJ 92 UJ· 82 UR 
88 U 86 U 85 U 92 U 82 UJ 
88 U 66 U 85 U 92 U 82 UJ 
88 U 86 U 85 U 92 U 82 UJ 
88U 88 U 85 U 92 U 82 UJ 
1.7 U 1.7 U 1.6 U 1.8 U 1.6 U 
88'U 86 U 65 U .. 92· U· 82 UJ 
88 U 86U 85 U 92 U 82 UJ 
88 U 86 U 85 U 92 U 82UJ 
88 U 86 U 85 U 92 U 82 UJ 
88 U 86 U 85 U . ·92 U 82 UJ 
86 U 66 U 85 U 92 U· 82 UJ 
88 U 86 U 65 U 92 U 82 UR 
88 UJ 66 UJ 65 UJ . 92 UJ 82 J 
88 U 86 U 85 U 92 U 82 UJ 
88 U 86 U 85 U 112 U 82 UJ 
68 UJ -88 UJ 85 UJ 92 UJ . 82 UJ 
88 U 86 U· 85 U 92 U 82 UJ 
88 U 86 U 85 U 92 U 82 UJ 

·88 U 86U 85·U 92U 82·UJ-
88 U 86 U 85 U 92 U 82 UR . 
88 U 86 U 65 U 92 U 82 UJ 
88 U 88 U 85 U 92 U 82 UJ 

• 

O3SWS003 O3SWS004 
O3SD03OOO6 .::== ! 0380030006 

BACKOROUND BACKGROUND 
NORMAL NORMAL 

O· 0.5 0·0.5 
NM NM 

NORMAL NORMAL .. . . 
- Y ,Y 

GRAB ORAB 
3.2 U 12 U 
3.2 U 12 U 
3.2 U 12 U 
3.2 12 U 
3.2 U 12 UJ 
3:2 U 12 U 
3.2 U 12 UJ 
3.2 U 12 UJ 
3.2 U 12 U 

85 U 84U 
85 U 84U 
85 U 84U 
85 U 84U 
85 84U 
85U 84U 

85 UR 84U 
.. 85 U 84· U • 

85 UJ 84U 
85 U 84U 
85 U 84U 
85U 84U 
85 U 84U 
85 U 84U 
85 UJ 84U 
65 U 84U 
85 U 84U 
85 U 84U 
85 U 84U 
1.8 U . 1.8 U 
85 U 84U 
85 U 84U 
85 U 84U 
85 U 84U 
85 U 84U 
85 U 84U 
85 U 84U 
85 UJ 84U 
85 U 84U 
85 U 84U 
85 UJ 84 U 
85 U 84U 
85 U 84U 
85 U· 84U 
85 U 84U 
85 U 84 U 
85 U 84U 

., 



• 
LOCATION 
NSAMPLE 
SAMPLE· 
MATRIX 
SACOOE 
DEPTH RANGE' 
aC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
4·NITROPHENOL 
4·NITRoaUINOLINE-I-0XIDE 
5-NITR()'O-TOLUIDINE· 
7.12·DIMETHYLBENZ A ANTHRACENE 
A.A·DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
~NZO B FLUORANTHENE 
BENZQLG,H.I1PERYLENE 
BENZO~K)FLUORANTHENE 

BENZYL ALCOHOL 
BIS 2-CHLOROETHOXY METHANE 
BIS 2-CHLOROETHYL ETHER 
BIS 2-ETHYLHEXYL PHTHALATE 
BUTYL BENZYL PHTHALATE 
CHLOROBENZILA E 
CHRYSENE 
DI·N-BUTYL PHTHALATE 
DI-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO A.H ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
ETHYL PARATHION 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENO 1,2 3-CD PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE ____ 

I. 

• 
TABLE E-4 

SUMMARY OF ANALYTIC RESULTS IN SHALLOW SEDIMENT 
SWMU 3 - OLD JEEP TRAIULITLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 

PAGE90F 12 

03SWSOI7 03SWSOI8 03SWSOI9 03SWSOOI 03SWSOO2 
03S017OO08 03S018OO06 03S0190006 .0380010006 03S0020006 
03S0170008 03S0180006 03S019OO06 03S0010006 03S002OOO8 

SO SO SO BACKGROUND BACKGROUND 
NORMAL NORMAL ORIG NORMAL NORMAL 

0" 0,5 0' 0,5 0:0.5 O· 0.5 0'0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL .. . . . - .. . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
88 UJ .86 UJ 65 UJ 92 U 62 UJ 
88 UJ 86 UJ 85 UJ 92 U 82 UJ 
88 U 86 U 85 U 92 U 82UJ 
88 U 86 U 85 U 92 U 82 UJ 
88 U 66 U 85 U 92 U 82UJ 
1.7 U 25 1.6 U 1.8 U 1.6 U 
1.7 U 1.7U 1.8 U 1.8 U 1.8 U 
68 U 86 U 85 U 92 U 82 UJ 
88 U . 66 U 85 U 92 U 82 UJ 
1,7 U 1.7 U 1.6.U 1.8 U 1.6 U 
8S . 86 U 85 U 92 U 82UJ 
1.7 U 1.7 U 1.6 U 1.8 U 1.6 U 
.1.7 U 1.7 U 1.6 U 1.8 U 1.8 U 
1.7 U 1.7 U 1.6 U 1.8 U 1.8 U 
1.7 U 1.7U 1.6 U 1.8 U 1.8 U 

.1.7 U 1.7 U .1.8 U. " 1.6 U 1.6U 
86 U 86 U 85 U 92 U 82 UJ 
88 U 86 U 85 U 92 U 82 UJ 
88 U 86 U 85 U 92U 82 J 
68 U 150 BU 160.BU 92 U 110 BU 
88 U . 86 U 85 U. 92.U 82 UJ 
88 U 86 U 65 U 92U 82 UJ 
1.7U 1.7'U 1.6 U 1.8 U 1.6 U 

190 BU 86 U 85 92 U 82 UJ 
68 U 86 U 85 UJ 92 U 62 UJ 
88 U 68 U 65 U 92 U 82UJ 
1.7U 1.7 U 1.8 U 1.8U 1.6 U 
88 U 88 U 85 U 92 U . 82 UJ 
68 U 86 U 85 U 92 U 82.\.JJ 
68 U 86 U 65 U 92 U 82 UJ 
88 U 86 U 65 U 92 U 82 UJ 
66 UJ 86 UJ 85 UJ . 92 U 82 UJ 
88 U 66 U 65 U 92 U 62 UJ 
1.7 U 1.7 U 1.6 U 1.8 U 1.6 U 
1.7 U 1.7 U 1.6 U 1.8 U 1.6 U 
68 U 86 U 85 U 92 U 62 UJ 
88 U 86 U 85 U' 92 U 82 UJ 
88 U 86.U 85 92U .82 UJ 
88 U 86 U 85U 92 U 82 UJ 
88 U 86 U 85 U 92 U 82 UJ 
1.7U 1.7 U 1.6 U 1.8 U 1.6 U 
86 U 86 U 85 U 92 U 82 UJ 
88 U ' 86 U .85 U 92U 82 UJ 
88 U 86 U 85 U 92 U 82 UJ 

68 UR 86 UR 85 UR 92.UR 82 R 
86 U 86 U 85 U 92 U 82 UJ 

'---- 88 UJ 66 UJ 85 UJ 92 U_'_ '------- 82 UJ 

03SWS003 
03S0030006 
03S003OO08 

BACKGROUND 
NORMAL 

0:0.5 
NM 

NORMAL 

- -
Y 

GRAB 
65 U 
85 UJ 
85 U 
85 U 
65 U 
1,6 U 
1.6 U 

.85 U 
85 U 
1.6 U 
85 U 
1.6 U 
1.6 U 
.6 U 

1.6 U 
1.6 U 
85 U 
85 U 
85 U 
65 U 
85 U 
85 U 
1.6 U 
85 U 
85 U 
85 U 
1.6 U 
85 U 
65 U 
65 U 
85 U 
85 U 
85 U 
1.6 U 
1.6 U 
65 U 
85 U 
85 U 
85 U 
85 U 
1.6 U 
85 U. 
85 U 
85 U 

85 UR 
85 UJ 
85 U 

03SWSOO4 
03S004OOO6 
03SOO40006 

BACKGROUND 
NORMAL 

O· 0.5 
NM 

NORMAL 
- . 
Y 

GRAB 
84U 

84 UR 
84U 
84U 
84U 
1.6 U 
1.6 U 
84U 
84U 
1.6 U 
84U 
1.6 U 
1.8 U 
1.8 U 
1.6 U 
1~ U 
84U 
84U 
84U 
84 U 
84U 
84U 
1.6 U 
84U 
84U 
84U 
1.6 U 
84U 

·84 U 
84U 
84U 
84 U 
84U 
1.6 U 
1.6 U 
84U 
84U 
84U 
84U 
84U 
1.6 U 
84U 
84U 
84U 

84 UR 
84U 
84I.L __ 

• , 

~ ..... 
... ~ 
,)~ 

"-.' .. ...,...--
:':'.~l)..". 

"~~:rJ, 

~; 

... 
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LOCATION 
NSAMPLE 
8AMPLE 
MATRIX 
SACOOE 
DEPTH RANGE 
aC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
METHYL PARATHION 
N·NITROSO·OI·N·BUTYLAMINE 
N·NITROSO·OI·N·PROPYLAMINE 
N·NITROSOOIE HYLAMINE 
N·NITROSOOIMETHYLAMINE 
N·NITROSOMETHYLETHYLAMINE 
N·NITROSOMORPHOLINE 
N·NITR SOPIPERIOINE 
N·NITROSOPYRRO 10lNE 
NAPHTHALENE 
0.0 O·TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P~OIMETHYLAMINO AZOBENZENE 
PENTACHLOROBENZENE 
PEN ACHLOROETHANE 
PEN ACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIOE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics ~MGlKG 
1.3,5· TRINITROBENZENE 
1,3·0INITROBENZENE 
24,6·TRINITROTOLUENE 
2,4·0INITROTOLUENE 
2,6·0INITROTOLUENE 
2·AMINO·4,6·0INITROTOLUENE 
2·NITROTOLUENE 
3·NITROTOLUENE 
4·AMINO·2,8·0INITROTOLUENE 
4·NITROTOLUENE 
HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
PETN 
ROX 
TETRYL 
PeltlcldealPCB'8 UGlKG 
44'·000 
44'·00E 
4,4'·00T 
ALDRIN 
ALPHA·BHC 

• 

TABLE E-4 

SUMMARY OF ANALYTIC RESULTS IN SHALLOW SEDIMENT 

03SWSD17 
0380170006 
0380170008 

SO 
. NORMAL 

0:0.5 
NM 

NORMAL - . 
Y 

GRAB 
88 U 
88 U 
88 U 
88 UJ 
88 U 
88 U 
88 U 
88 U . 
88 U 
1.7 U 
88U 
88 U 
68 U 
68 U 
88 U 
88 UJ 
88 U 
1.7 U 
88 U 
88 U 
1.7 U 
88 UJ 
88 U 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
660 U 
2.5 U 
1.7 U 

0.25 U 
0.25 U 

2.2 U 
2.2 U 
2.2 U 

0.97 R 
1.2.U 

SWMU 3 • OLD JEEP TRAIULITLE SULPHUR CREEK 
. NSWC CRANE 
CRANI!; INDIANA· 
PAGE 100F 12 

O3SW8D18 038W8019 \ O3SWSDOl 
03SD180006 . 0380190008 0380010008 
0380180008 03SD190006 0380010008 

SO SO BACKGROUND 
NORMAL ORIG NORMAL 

0·0.5 0;0.5 O· 0.5 
NM NM NM 

NORMAL NORMAL NORMAL 

- - - - . -
Y y. Y 

GRAB GRAB GRAB 
86 U 85 U 92 U 
86 85 U 92 U 
86 U 85 U 92 U 
86 U 85 U 92 U 
88 U 85 UJ 92 U 
88 UJ 85 U 92 U 
86 U 85 U 92 U 
86 U 85 U 92 U . 
88 U 8~U 92 U 
1.7 U 1.6 U 1.8 U· 
86 U 85 U 92 U 
86 U 65 U 92 U 
66 U ·85 U 92 U 
86 U 85 U 92U 
86 U 85 U 92U 
86 UJ 85 UJ 92 U 
86 U 85 U 92 U 
1.7 U 1.8 U 1.8 U 
68 U 85 U 92 U 
88 U 85 U 92 U 
1.7U ··1.8 U 1.8·U 
86 UJ 65 UJ 92 
86 U 85 U 92 U 

0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25_U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 
.25 U 0.25 U 0.25 U 
.25 U 0.25 U 0.25 U 

800 U 630 ·U 670 U 
2.5 U 2.5 U 2.5 U 
1. U 1.6 U 0.25 U 

0.25 U 0.25 0.25 U 
0.25 U 0.25 U 0.25 U 

2.2 U . ·2.1·U ·2.3 UJ .. 
2.2 U 2.1 U 2.3 U 
2.2 U 2.1 U 2.3 UJ 
1.2 U 1.1 U ·1.2 U 
1.2 U 1.I.U J.2cU 

• 

O3SWSD02 
. O3SD02000e 

O3SD02000e 
BACKGROUND 

NORMAL 
0-0.1i 

NM 
NORMAL - . 

Y 
GRAB 
82 UJ 
82 UJ 
82 UJ 
82 UJ 
82 UJ 
82 UJ 
62 UJ 
82UJ 
82 UJ 
1.6 U 
82 UJ 
82 UJ 
82UJ 
82 UJ 
82 J 
82 UJ 
82 UJ 
1.8 U 
82 UJ 
82 UJ 
1:6 U 
82 UJ 
82 UJ 

0.25 U 
0.25 U 
0.25 U . 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
610 U 
2.5 U 

0.25 U· 
0.25 I) 
0.25 U 

2.1,UJ 
2.1 
2.1 U 
1.1 U 

.1.I.U __ 

038W8D03 038WSD04 
O3SD030008 038D04000e 
0380030008 03SD040008 

BACKGROUND BACKGROUND ! 

NORMAL NORMAL 
o-o.s 0·0.5 

NM NM 
NORMAL NORMAL 

- -~ - -
Y Y 

GRAB GRAB 
85 UJ 84 
85 U 84U 
85 U 84U 
85 U 84U 
85 U 84 U 
85 U 84 U 
85 U 84 UJ . 
85 U 84U 
85 U 84U 
1.6 U 1.6 U 
65 U 84 U 
85 U 84 
85U 84U 
85 U 84U 
85 U 84U 
85 U 84U 
85 U 84U 
1.6 U 1.8 U 
85 U 84U 
85 U 84 U . 
1.6 U 1.6 U 
85 U 84U 
85 U 84U· 

0.25 U 0:25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U .25 U 
0.25 U 0.25 U 
630 U 630 U 
2.5 U 2.5 U 
0.25 U 0.25 U 
0.25 U 0,25 U 
0.25 U 0.25 U 

2.2.UJ . 2.1 ·UJ 
2.2 U 2.1 

2.2 UJ ·2.1 UJ 
1.1 U 1.1 U 

L. ... 1.1 UJ I.LW 

• 



• 
LOCATION 
NSAMPLE 
9AMPLE 
MATRIX 
SACODE 
DEPTH RANGE 
OC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
ALPHA-CHLORDANE 
AROCLOR-l016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1246 
AROCLOR-1254 
AROCLOR-1260 
BETA·BHC 
DELTA·BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
EN ORIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA·BHC (LINDANE) 
GAMMA'CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
Herbicides UGlKG 
2.4.S·T 
2.4.5·TP SILVEX 
2.4·0 
DINOSEB 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 

'Inorganlcs (MGlKG) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON. 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL -- -------

• TABLE E-4 

SUMMARY OF ANALYTIC RESULTS IN SHALLOW SEDIMENT 
SWMU 3 - OLD. JEEP TRAIULITLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAGE 11 OF 12 

03SWSD17 O3SWS018 03SWSD19 03SWSDOI O3SWSOO2 
03SD17oo08 03SD18oo06 O3SD190008 03SD010oo8 03SD020008 
0390170006 03S018OO06 03SD190006 03SD010oo6 0390020006 

SO SO SO BACKGROUND BACKGROUND 
NORMAL NORMAL ORIG NORMAL NORMAL 

0-0.5 0.: 0.5' 0'.0.5 0- 0.5 0-0.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - -
'Y Y 'Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
1.2 U 1.2 U 1.1 U 1.2 U 1.1 U 
22U 22 U 21 U 23 U 21 U 
45 U 44 U 43 U 47 U 41 U 
22 U 22U 21 U 23 U 21 U 
22U 22 U 21 U 23 U 21 U 
22 U 22 U 21 U 23 U 21 U 
22 U 22 U 21 U 23 U 21 U 
22 U 22 U .. 21 U 23 U 21 U 
1.2 U 1.2 1.1 U 1.2 U 1.1 U 
1.2 U 1.2 U 1.1 U 1.2 U 1.11,1 
2.2 U 2.2 U 2.1 U 2.3 UJ 2.1 UJ 
1.2 U 1.2 U 1.1 U 1.2 W 1:1 U 
2.2 U 2.2 U 2.1 U 2.3 U 2.1 U 
2.2 U 2.2 U 2.1 U 2.3 U 2.1 U 
2.2U 2.2 U 2.1 U' 2.3UJ 2.1 J 
2.2 U 2.2 U 2.1 U 2.3 U 2.1 U 
2.2 UJ 2.2 U 2.1 U 2.3 U 2.1 U 
1.2 U 1.2 U . 1.1 U 1.2 UJ 1.1 U 
1.2 U 1.2 U 1.1 U .2 U 1.1 U 
1.2 U 1.2 U 1.I·U 1.2 UJ 1.1 U 
1.2 U 1.2 U 1.1 U 1.2 U 1.1 U 
12 ·17 J .11 U 12 .U 11 U 
120 U 120 U • 110 U 120 U 110 U 

1.8 U 1.8U . 4.8 J' 1.9 UJ 1.7 U' .. 

1.8 U 4.5 J 1.8 U 1.9 J 1.7U 
·5.1 R 1.8 U 4.4 R 10 J 23 J 

1.8 U 1.8 U 1.8'UJ 1.9 UJ 8.1 J 
8.8 U 8.6 U 8.5 U .. ., 9.2 UJ 2.1 'J 
0,45 U 0.44 U 0.43 U 2.3 J 5' 

4590 J 10900 J 6190 J 9570 J 6850 
0.66 U 1.2 U 1.1 U 0.49 U 0.65 U 

4.9 11.6 8.6 5.6 42.4 
124 J 166 J 114 J 57.8 J 65.8 J 
0.48 1.1 0.09 0.95 1.7 
0.37 0.87 0.67 . 0.7J1 J 0.54 J 

833 J 915 J 941 J 1940 464 J 
9.5 J 27.6 J 25.3 J 27.1 J 42.1 J 
9.4 J 17.9 J 16 J 11.9 29.6 

9.2 29.6 19.7 7.7 J . 12 
14600 ;J 40900 J ·37300 J 33500' J 52400 .J 
20.1 J' . 53.5 J 33.8 J 13 J :.,32.9· . 
489 J 602 J . 502 J 2320 J 511 J 
653 J 1340J 1040 J 342J 1680 J 
0.02 0.04 0.03 0.03 0.02 

- 10.~:J 21.5 J 19.6 J 27.6 __ __ 3Z.LJ 

03SWSOO3 
O3SD030008 
0390030008 

BACKGROUND 
NORMAL 

0-0.5 
NM 

NORMAL 

- -
Y 

GRAB 
1.1 U 
22 U 
43 U 
22 U 
22 U 
22 U 
22 U 
22 U 
1.1 U 
1.1 U 

2.2 UJ 
'1.1 UJ 
2.2 U 
2.2 U 
2.2 UJ 
2.2 U 
2.2 U 
1.1 UJ 
1.1 U 

1. W 
1.1 U 
11 UJ 
110 U 

1.8 U' 
1.8 U 
10 J 
1.8 U 
8.5 U 
1.4 J 

5480 
0.68 U 

7.9 
45.4 J 
0.68 

0.32 J 
' 27 J 

15.1 J 
16 
8.7 

20200 J . 
·20.2' . 
628 J 
952 J 
0.05 

13.9 J --

O3SWSOO4 
0390040008 
0390040006 

BACKGROUND 
NORMAL 

0-0.5 
NM 

NORMAL 

- -
Y 

GRAB 
1.1 U 
21 U 
43 U 
21 U 
21 U 
21 U 
21 U 
21 U 
1.1 U 
1.1 U 

2.1 UJ 
1.1 UJ 
2.1 U 
2.1 U 

2.1 UJ 
2.1 U 
2.1 U 
1.1 UJ 
1.1 U 

1.1 UJ 
1.1 U 
11 UJ 
110 U 

1.7 U 
1.7 U 
4.4 R 
1.7 U 
1.7 J 

0.43 U 

9720 
0.43 U 

12.9 
37.3 J 

1.5 
0.31 U 
959 J 
18.3 J 
19.4 
25.3 

42900 J 
23.8 

2440 J 
364 J 
0.07 

70.7 J 

• 
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LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACOOE 
DEPTH RANGE· 
aC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZliIlC -- -- -----

Mllcellaneoul.Paramelerl 
NITRATE MGlKG 
NITRITE MGlKG 
NITRITE/NITRATE MGlKG 
PERCENT MOISTURE % 
PERCHLORATE JUG/KG 
PH (S.U.) 
TOTAL ORGANIC CARBON (MGlKG) 

I .• 

TABLE E-4 

SUMMARY OF ANAL YTIC RESULTS IN SHALLOW SEDIMENT 
SWMU 3 • OLD JEEP TRAIUlITLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 
PAGE 12 OF 12 . 

03SWS017 03SWS018 03SWS019 03SWSOOl 03SW9002 
03S0170006 03S0180008 03S0190008 0390010006 03SOO20008 
0390170006 03S0180009 0390190006 03S0010006 03S0020008 

SO SO SO BACKGROUND BACKGROUND 
NORMAL NORMAL ORIG NORMAL NORMAL 
.0·0.5 o·o.iI 0·0.5 0·0.5 0;0.5 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . .. . . 

Y y. Y y. Y 
GRAB GRAB GRAB GRAB GRAB 
342 J 323 J 307 J 2230 J 330 J 
0.23 0.19 0.18 U 0.22 U 0.6 U 

0.06 U 0.15 U 0.5 J 0.05 U 0.04 U 
12.2 U 16 U 11.4 U 64.1 J .3.5 U 
0.06 0.08 0.07 0.11 0.11 

1. U 3 U 1.1 U 0.56 U 0.28 U 
12.2 'J 27.B J 23.2 J 19.1 34.5 

~ 

41.1.J_ __ !~V._ L...-91.LJ_ ___ ~1 J ---- 62.4 J 

1.3 U 3.8 2.2 4.4 3.4 
3.5 J 2:5 UJ 2.5 UJ 27 UJ· 2.3 UR 
3.9 3.8 J 2.2 J 4.4 3.4 

22.4 25.9' 21.9 18 18.4 
26 U 27 U 28 U 24 U 25 U 
7.5 J 7.2 7.6 J 6.6 J 5.7 J 
7100 8700_ ~_'t~ .. 3JooJ 7200 

• 

039W9003 039WS004 
0390030008 03S0040008 
0390030009 0390040008 

BACKGROUND BACKGROUND 
NORMAL NORMAL 

0·0.5 O·O.S 
NM NM 

NORMAL NORMAL . . . . 
V Y 

GRAB GRAB 
369 J 1140 J 
0.64 U 0.61 U 
0.05 U 0.04 
7.2 U 13.5 U 
0.09 0.08 

0.31 U 0.44 U 
lB.B 16.6 

36.2 J 178J 

3.8 2.9 
2.5 UR 160 UA 

3.8 2.9 
lB 19.3 

24 U 25 U 
5.3 J 6 J 
10000 7900 

.: 



• 
LOCATION 03S005 03SWS008 03S007 
NS AMP LE 03S0050812 03S0080812 03S0070812 
SAMPLE 03S0050612 0350080612 0350070812 
MATRIX SO SO SO 
SACOoE NORMAL. NORMAL. NORMAL. 
DEPTH RANGE 0.5 -1 0.5 -1 0.5- I 
QC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE .. . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
Volatile Oraanlc. UQlKG 
1 , 1 2-TETRACHLOROETHANE 2.8 U 1.1 U 0.98 U 
Ill-TRICHLOROETHANE 2.6 U 1.1U 2 J 
1 12 2-TETRACHLOROETHANE 2.8 U 1.1U 0.96 U 
1 12-TRICHLOROETHANE 2.8 U 1.1U 0.96 U 
1 I·DICHLOROETHANE 2.8 U 1.1U 0.96 U 
1 1-DICHLOROETHENE 2.8 U 1.1U 0.96 U 
1 23-TRICHLOROPROPANE 2.8 U 1.1U 0.96 U 
1 2-DIBROM0-3-CHLOROPROPANE 2.8 U 1.1 U 0.96 U 
1 2-DIBROMOETHANE 2.8 U l.lU 0.96 U 
1 2-DICHLOROETHANE 2.8 U 1.1 U 0.96 U 
1 2-DICHLOROPROPANE 2.8 U 1.1 U 0.96 U 
14-DIOXANE 125 U 100 U 116 U 
2-BUTANONE 15 J 1.1 UJ 0.96 UJ 
2·HEXANONE 2.8 UJ 1.1 UJ 0.98 UJ 
3·CHLOROPROPENE 2.6 U 1.1U 0.96 U 
4·METHYL-2-PENTANONE 2.8 U l.lU 0.96 UJ 
ACETONE 86 J 29 J 45 BJ 
ACETONITRILE 60 U 40.5 U 46.5 U 
ACROLEIN 2.8 UR 1.1 UR 0.98 UR 
ACRYLONITRILE 2.8 UR 1.1 UR 0.96 UR 
BENZENE 2.8 U 1.1U 0.96 U 
BROMODICHLOROMETHANE 2.8 U 1.1 U 0.96 U 
BROMOFORM 2.8 U 1.1 U· 0.98 U 
BROMOMETHANE 2.8 U 1.1 UJ 0.96 U 
CARBON DISULFIDE 2.8 U 1.1 J 0.96 UJ 
CARBON TETRACHLORIDE 2.8 U 1.1 U 0.96 U 
CHLOROBENZENE 2.8 U 1.1 U 0.96 U 
CHLORODIBROMOMETHANE 2.8 U 1.1 U 0.96 U 
CHLOROETHANE - 2.8 U l.lU 0.96 U 
CHLOROFORM 2.8 U 1.1 U 0.96 U 
CHLOROMETHANE 2.8 U l.lU 0.96 U 
CHLOROPRENE 2.8 U l.lU 0.96 U 
CIS-12·DICHLOROETHENE 2.8 U 1.1 U 0.96 U 
CIS-l 3-DICHLOROPROPENE 2.8 U 1.1 U 0.96 U 
D BROMOMETHANE 2.8 U 1.1 U 0.96 U 
DICHLORODIFLUOROMETHANE 2.8 UJ 1.1 UJ 0.96 UJ 
ETHYL METHACRYLATE 2.8 U l.lU 0.98 U 
E HYLBENZENE 2.8 U l.lU 0.96 U 
I BUTANOL 50 U 40.6 U 45.6 U 

THACRYLONITRILE 2.8 U 1.1 U 0.96 U 
THYLIODIDE 2.8 UJ 1.1 UJ 0.96 UJ 

1M THYL METHACRYLATE 2.8 U l.lU 0.98 U 
M THYLENE CHLORIDE 4.7 U 1.8 U 4 BU 
PROPIONITRILE 60 U 40.6 U 46.6 U 
STYRENE 2.8 U 1.1 U 0.98 U 
TETRACHLOROETHENE 2.8 U 1.1 U 0.96 U 
TOLUENE 2.8 U 1.1 U 0.9S U 
TOTAL XYLENES· 2.8 U 1.1 U 0.96 U ---

• TABLE E-5 

SUMMARY OF ANALYTIC RESULTS IN DEEP SEDIMENT 
SWMU 3 - OLD JEEP TRAlLlLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE I OF12 
03SWS008 03SWS009 03S010 035W5011 

03S0080812 03S0090812 03S0100612 . 03S01 I Oel 2 
03S0080612 0350090812 0350100612 03S0110612 

SO SO SO SO 
NORMAL. NORMAL NORMAL. NORMAL. 

0.5 ·1 0.5-1 0.5- I 0.5-1 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . . . 
Y Y Y Y 

GRAB GRAB GRAB GRAB 

4.3 U 1 U 2.7 U 3 U 
4.3 U 1 J 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U ·3 U 
170 U 120 U 110 U 100 U 
4.3 U 1 UJ 2.7 U 3 U 
4.3 UJ lUJ 2.7 UJ 3·UJ 
4.3 U 1 U 2.7 U 3 
4.3 U 1 UJ 2.7 U 3 
4.3 UJ 14 BU 39 BU 38 BU 
85 U 48.6 U 44 U 39 U 

4.3 UR 1 UR 2.7-UR 3 UR 
4.3 UR 1 UR 2.7 UR 3 UR 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U '1 U 2.7 U 3 U 
4.3 UJ 1 UJ 2.7 UJ 3UJ 
4.3 UJ 1 UJ 2.7 UJ 3UJ 
4.3 U 1 U 2.7 U • 3 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 
4.3 U 1 2.7 U 3 U 
4.3 U lUJ 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 UJ 1 UJ 2.7 UJ 3UJ 
4.3 U 1 U 2.7 U 3 
4.3 U 1 U 2.7 U 3 U 
65 U 48.6 U 44 U 39 U 
4.3 U 1 U 2.7 U 3 U 
4.3 UJ 1 UJ 2.7 UJ 3 J 
4.3 U· 1 U 2.7 U 3 U 
7 BU 6 BU 4 BU 6 BU 
85 U 48.6 U· 44 U 39 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 UJ 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U '-----_ 3_ U __ 

03S012 035WS013 03SW5014 
0350120e12 03S0130812 03S0140612 
0350120612 03S0130812 0350140812 

SO SO SO 
NORMAL NORMAL. NORMAL. 

0.5-' 0.5-' 0.5-1 
NM NM NM 

NORMAL NORMAL NORMAL . . . . . . 
Y Y Y 

GRAB GRAB GRAB 

2.7 U 1.2 U 3.3 U 
2.7 2 J 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
116 U 115 U 160 U 
2.7 UJ 1.2 U 3.3 UJ 
2.7 UJ 1.2 U 3.3 UJ 
2.7 U 1.2 U 3.3 U 
2.7 UJ 1.2 U 3.3 UJ 
2.7 U 8 U 72 BU 
46.6 46 U 60 U 
2.7 UR 1.2 UR 3.3 UR 
2.7 UR 1.2 UR 3.3 UR 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 UJ 3.3 U 
2.7 UJ 1.2 UJ 3.3 UJ 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.1 U 1.2 UJ 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 UJ 1.2 UJ 3.3 UJ 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
48.6 U 46 U ·60 U 
2.7 U 1.2 U 3.3 U 
2.7 UJ 1.2 UJ 3.3 UJ 
2.7 U 1.2 U 3.3 U 
14 BU 2 U 9 BU 
48.6 U 45 U 60 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 
2.7 U 1.2 U 3.3 U 

_ 2.1..\.1 - 1.2_U __ __ 3.~_U __ 

• 
03SWS015 035WS018 

03S0150812 03S0180812 
0350150812 0350180812 

SO SO 
NORMAL. NORMAL 

0.5- I 0.5· I 
NM . NM 

NORMAL NORMAL. . . . . 
Y Y 

GRAB GRAB 

1.3 U 1.2 U 
1.3 U 2 J 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
125 U 120 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 UJ 
1.3 U 1.2 U 
60 U 46.6 U 

1.3 UR 1.2 UR 
1.3 UR 1.2 UR 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 UJ 1.2 UJ 
1.3 UJ 1 J 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 UJ 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 UJ 1.2 UJ 
1.3 U 1.2 U 
1.3 U 1.2 U 
60 U 48.5 U 
1.3 U 1.2 U 
1.3 UJ 1.2 UJ 
1.3 U 1.2 U 
3 U 3 BU 

50 U 48.5 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U 
1.3 U 1.2 U --- -
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LOCATION 03S005 03SWS008 03S007 
N8AMPLE 03S0050812 03S0080812 0380070812 
9AMPLE 0350050812 03S0080812 0390070812 
MATRIX SO 90 80 
8ACOOE NORMAL NORMAL NORMAL 
OEPTHRANaE 0.5 ·1 0.5·' 0.5.' 
CC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD aRAB aRAB aRAB 
TRANS,'2·DICHLOROETHENE 2.8 U 1.1 U 0.96 U 
TRANS· I 3·DICHLOROPROPENE 2.8 U 1.1 U 0.96 U 
TRANS· 1 4·DICHLOR0-2·BUTENE 2.8 U 1.1 U 0.96 U 
TRICHLOROETHENE 2.8 U 1.1 U 0.98 U 
TRICHLOROFLUOROMETHANE 2.8 U 1.1 U 0.96 U 
VINYL ACETATE 2.8 UJ 1.1 UJ 0.98 UJ 
VINYL CHLORIDE 2.8 U 1.1 0.98 U 
Sem1vcle1lle Orgenlcs UGlKO 
1 24 6·TETRACHLOROBENZENE 98 U 80 U' 73 U 
1 24·TRICHLOROBENZENE 98 U 80 U 73 U 
1 2·DICHLOROBENZENE 98 U 80 U 73 U 
13·DICHLOROBENZENE 98 U 80 U 73 U 
1 4·DICHLOROBENZENE 98 U 60 U 73 U 
1 4·NAPHTHOOUINONE 9S U 80 U .73 U 
1 4·PHENYLENEDIAMINE 98 UR 80 UR 73 UR 
I·NAPHTHYLAMINE 98 U 80 U 73 U 
22'·OXYBIS I·CHLOROPROPANE 98 U 80 U 73 UJ 
2346·TETRACHLOROPHENOL 98 U 80 U 73 U 
246·TRICHLOROPHENOL 98 U 80 U 73 U 
24 6·TRICHLOROPHENOL 98 U 80 U 73 U 
2 4·DICHLOROPHENOL 98 U 80 U 73 U 
2 4·DIMETHYLPHENOL 98 U 80 U 73 U 
2 4·DINITROPHENOL 98 UJ 80 UJ 73 UJ 
26·DICHLOROPHENOL 98 U 80 U 73 U 
2·ACETYLAMINOFLUORENE 98 U 80 U 73 U 
2·CHLORONAPHTHALENE 98 U 80 U 73 U 
2·CHLOROPHENOL 98 U 80 U 73 U 
2·METHYLNAPHTHALENE 1,9 U 1.6 U 1.4 U 
2·METHYLPHENOL 98 U 80 U 73 U 
2·NAPHTHYLAMINE 98 U 80 U 73 1I 
2·NITROANILINE 98 U 80 U 73 U 
2·NITROPHENOL 98 U 80 U 73 U 
2·PICOUNE 98 U 80 U 73 U 
3&4·METHYLPHENOL 98 U 80 U 73 U 
33'·DICHLOROBENZIDINE 98 U 80 U 73 U 
3 !l'·DIMETHYLBENZIDINE 98 UJ 80 UJ 73 UJ 
3· ETHYLCHOLANTHRENE 98 U 80 U 73 U 
3· ITROANIUNE 98 U 80 U 73 U 
4 ·DINITR0-2·METHYLPHENOL 98 UJ 80 UJ 73 UJ 
4 MINOBIPHENYL 98 U 80 U 73 U 
4 ROMOPHENYLPHENYLETHER 98 U 80 U 73 U 
4 HLOR0-3·METHYLPHENOL 98 U 80 U 73 U 
4 HLOROANIUNE 98 U 80 U 73 U 
4· HLOROPHENYL PHENYL ETHER 98 U 80 U 73 U 
4·NITROANIUNE 98 U 80 U 73 U 
4·NITROPHENOL ' 98 U 80 U' 73 U 
4·NITROOUINOLINE·I·0XIDE 98 U 80 U 73 UJ 
5:NITRO-O-TOLUIDINE. 98 U 80 U 73 U 
7 :12·DIMETHYLBENZ(AIANTHRACENE 98 U _ ,80_,U 73 U 

/.' .• 

TABLE E.o 

SUMMARY OF ANALYTIC RE8ULTS IN DEEP SEDIMENT 
SWMU 3 • OLD JEEP TRAlLlLITTLE SULPHUR CREEK 

. N8WC CRANE ' 
CRANE, INDIANA' 

PAOE2 OF 12 
03SWS008 03SWS009 03S010 038W8011 

0390080812 0380090812 0380100812 03S0110812 
03S0080812 0380090812 0350100812 03S0110812 

SO SO SO 90 
NORMAL NORMAL NORMAL NORMAL 

0.5·1 0.5·' 0.5 ·1 0.5·' 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL .. , . . . . . . 
Y Y Y Y 

aRAB aRAB aRAB aRAB 
4.3 U I U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 U 
4.3 U 2 J 2.7U 3 U 
4.3 U lUJ 2.7 U 3 U 
4.3 U 1 U 2.7 U 3 

110 U 78 U 80 U 76 U 
110 U 78'U 80 U 78 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U . '76 U 
110 U 78 U 80 U 78 
110 U 78 U 80 U 78 U 

110 UR . 78 UR 80 UR 78 UR 
110t 78 U 80'U 78 U 

110 UJ 78 UJ 80 W 78 UJ 
110 U 78 U 80 U 78 U 
Ito U 78 U 80 U 78 U 
110 U 76 U 80 U 78 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U 
110 W 78 W' 80 W 78 W' 
110 U 78 U . 80 U 78 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U 
2.1 U 1.6 U 1.8 U 1.6 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U 
110 U 78 U' 80 U 78 U 
110 U 78 U 80 U 78 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U 
110 UJ 78 UJ 80 UJ 78 W 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U 
110 W 78 W 80 W 78 W 
110 U 78 U 80 U 78 U 
110 U 78 U SOU 78 U 
110 U 78 U 80'U 78 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U. 
110 U 78 U 80 U 78 U 
110 UJ 78 W 80 W 78 W 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U' 

• 

03S012 03SWS013 03SWS014 03SWS015 03SW8018 
0380120812 0380130812 0380140812 03801110812 0390180812 
0380120812 0390130812 0380140812 03S0150812 0390180812 

80 80 80 SO 80 I 
NORMAL NORMAL NORMAL NORMAL NORMAL 
0.5·' 0.5 ·1 O.!l·l 0.5 .• ' 0.5.' 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 

Y Y Y Y Y 
aRAB aRAB aRAB aRAB aRAB 
2.7 U 1.2 U 3.3 U 1.3 U 1.2 U 
2.7 U '.2 U 3.3 U 1.3 U 1.2 U 
2.7 U 1.2 W 3.3 U 1.3 UJ 1.2 U 
2.7 U 1,2 U 3.3 U 1.3 U 1.2 U 
2.7 U 1.2 U 3.3 U 1.3 U 1.2 U 
2.7 U 1.2 W 3.3 U 1.3 U 1.2 U 
2.7 U 1.2 U 3.3 U 1.3 U 1.2 U 

.81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 69 U 89 U 83U 
61 U 74 U' 89 U 89 U 83U 
81 U 74 U 89 89 U 83 U 
81 U 74 U 89 U 89 U 83U 

81 UR 74 UR 89 UR 89 UR 83 UR 
81 U 74 W 89 U 89 U 83 U 
81 U 74 W 89 U .89 U 83 U 
81 U 74 W 89 U 89 U 83U 
81 U 74 U 89 U 89 U 83U 
81 U 74 U 89 U 89 U 83U 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 

81 UJ 74 W 89 UJ 89 W 83W 
81 U 74 U 69 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 
1.6 U 1.4 U 1.7 U 1.7 U 1.8 U 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 UJ 83 U 
81 U 74 U 89 UJ 89 U 83 UJ 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83U 

81 UJ 74 W 89 W 89 UJ 83 W 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 

81 W 74 W 89 UJ 89 UJ 83 UJ 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83U 

'81 U 74 U 89 89 U 83U 
81 U 74 U 89 U 89 U 83 U 
8\ U 74 U 89 U 89'U 83U 
81 U 74 U 89 U 89 U 83 U 
81 U . 74 U 89 U 89 U 83 U 
81 W 74 UJ 89 W 89 W 83 UJ 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 

•• 0' 



• 
I~OCATION 035005 035WS006 035007 
.NSAMPLE 0350050612 0350080812 0350070812 
[SAMPLE 0350050512 0350060812 03S0070612 
MATRIX SO SO 50 
ISACOOE NORMAL NORMAL NORMAL 
DEPTH RANGE 0,5 ·1 0,5 ·1 0,5 ·1 
CC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
·SAMPLE DATE - - .. . . 
'VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
A A-DIMETHYLPHENETHYLAMINE 96 U 80 U 73 U 
ACENAPHTHENE 1,9 U 1.5 U 1.4 U 
ACENAPHTHYLENE 1.9 U 1,5 U 1.4 U 
ACETOPHENONE 98 U 80 U 73 U 
ANILINE 98 U 80 U 73 U 
ANTHRACENE 1,9 U 1,5 U ,1.4 U 
ARAMITE 98 U 80 U 73 U 
BENZQLA)ANTHRACENE 1.9 U 1.5 U .1,4 U 
BENZO A PYRENE 1.9 U 1.5 U 1.4 U 
BENZO B FLUORANTHENE 1,9 U 1,5 U 1,4 U 
BENZO G H I PERYLENE 1,9 U 1.5 U 1,4 U 
BENZO K FLUORANTHENE 1.9 U .1,5 U 1.4 U 
BENZYL ALCOHOL 98 U 80 U 73 U 
BIS 2·CHLOROETHOXY METHANE 98 U 80 U 73 U 
BIS(2·CHLOROETHYL1ETHER 98 U 80 U 73 U 
BIS12-ETHYLHEXYWHTHALATE 98 U 80 U 73 U 
BUTYL BENZYL PHTHALATE 98 U 80 U 73 U 
CHLOAOBENZILA TE 98 U 80 U 73 U 
CHAYSENE 1.9 U 1,5 U 1,4 U 
DI·N·BUTYL PHTHALATE 98 U 330 BU 73 U 
DI·N·OCTYL PHTHALATE 98 U 80 U 73 U 
DIALLATE 98 U 80 U 73 U 
DIBENZO A H ANTHRACENE 1,9 U 1,6 U 1.4 U 
DIBENZOFUAAN 98 U 80 U 73 U 
DIETHYL PHTHALATE 98 U 80 U 73 U 
DIMETHYL PHTHALATE 98 U 80 U 73 U 
DIPHENYLAMINE 98 U 80 U 73 U 
ETHYL METHANE SULFONATE 98 U 80 U 73 U 
ETHYL PARATHION 98 U 80 U 73 U 
FLUORANTHENE 1.9 U 1.5 U 1.4 U 
FLUORENE 1.9 U 1.6 U 1.4 U 
HEXACHLOROBENZENE 98 U 80 U 73 U 
HEXACHLOAOBUTADIENE 98 U 80 U 73 U 
HEXACHLOAOCYCLOPENTADIENE 98 U 60 U 73 U 
HEXACHLOROETHANE 98 U 80 U 73 U 
HEXACHLOROPAOPENE 98 U 80 U 73 U 
INDENO 1 2 3-CD PYAENE 1.9 1,5 U 1.4 U 
ISODRIN 98 U 80 U 73 U 
I OPHORONE 98 U 80 U 73 U 
I OSAFROLE 98 U 80 U 73 U 
~ PONE 98 UR 80 UR 73 UR 

ETHAPYRILENE 98 U 80 U 73 UJ 
ETHYL METHANE SULFONATE 98 U 80 U 73 U 
ETHYL PARATHION 98 U 80 U 73 UJ 

N-NITROSQ-DI·N·BUTYLAMINE 98 U 80 U 73 U 
N·NITROSQ-DI·N·PROPYLAMINE 98 U 80 U 73 U 
N·NITAOSODIETHYLAMINE 98 U 80 U ,73 U 
N·NITROSODIMETHYLAMINE 98 U 80 U 73 U 
N·NIT80S0METHYLETHYLAMINE , 98 U 80 U 73 U 

• TABLE E.o 

SUMMARY OF ANALYTIC RESULTS IN DEEP SEDIMENT 
SWMU 3 • OLO JEEP TRAlLJUTTLE SULPHUR CREEK 

N5WCCRANE 
CRANE. INDIANA 

PAGE 3 OF 12 
03SWS008 03SWS009 035010 035WSOII 

0350080612 0350090612 0350100812 0350110812 
03S0080612 03S0090812 03S0100612 03S01l0812 

50 50 SO SO 
NORMAL NORMAL NORMAL NORMAL 

0.5 ·1 0,5 ·1 0,5 ·1 0,5 -I 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 
. - .. . . - . 
Y Y Y Y 

GRAB GRAB GRAB GRAB 
110 U 78 U 80 U 76 U 
2,1 U 1,6 U 1.8 U 1.6 U 
2,1 U 1.5 U 1.6 U 1,6 U 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 78 U 
2,1 U 1,5 U 1.6 U 1,5 U 
110 U 78 U 80 U 76 U 
2,1 U 1,5 U 1.6 U 1,6 U 
2,1 U ' 1,5 U 1,6 U 1.6U 
2,1 U 1,6 U 1.6 U 1,6 U 
2,1 U 1,6 U 1.6 U 1,6 U 

. 2,1 U 1.5 U 1.6 U 1.6 U 
110 U 76 U' 80 U 76' U 
110 U 78 U 80 U 78 U 
110 U 78 U 60 U 76 U 

120 BU 78 U 80 U 76 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 76 U 
2,1 U 1.6 U 1.8 U 1,5 U 
110 U 78 U 110 J 880 
110 U 76 U 80 U 76 U 
110 U 78 U 80 U 76 U 
2,1 U .1.6 U 1.6 U 1,6 U 
110 U ~ 78 U 80 U 76 U 
110 U 78 U 80 U 76 U 
110 U '78 U 80 U 76 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 78 U 
2,1 U 1.5 U 1,6 U 1,6 U 
2.1 U 1,6 U 1,6 U 1,6 U 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 76 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 76 U 
2,1 U 1.6 U 1,6 U 1.5 U 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 76 U 

110 UA 78 UR 80 UR 78 UR 
110 UJ 78 UJ SOUJ .76 UJ 
110 U 78 U SOU 76 U 

110 UJ 78 UJ 80 UJ 76 UJ 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 78 U 
110 U 78 U 80 U 76 U 

03S012 035W5013 035W5014 
0350120812 0350130512 0350140612 
03S0120812 03S0130612 03S0140812 

SO SO SO 
NORMAL NORMAL NORMAL 

0,5 -, 0.5 ·1 0.5 ·1 
NM NM NM 

NORMAL NORMAL NORMAL . - .. . . 
Y Y Y 

GRAB GRAB GRAB 
61 U 74 U 89 U 
1.6 U 1.4 U 1.7U 
1,6 U 1.4 U 1.7 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
1,6 U 1,4 U 1.7U 
81 U 74 U 89 U 
1.6 U 1.4 U I.7U 
1,6 U 1,4 U 1,7 U 
1,6 U 1.4 U 1.7 U 
1.6 U 1,4 U 1.7U 
1,6 U 1,4 U 1.7 U 
81 U 74 U 69 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
81.U 74 U 69 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
1,6 U 1,4 U 1.7 U 
61 U 74 U 69 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
1,6 U 1.4 U 1.7 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
1.6 U 1.4 U 1,7 U 
1.6 U 1,4 U 1.7U 
81 U 74 U 89 U 
81 U 74 U 89 U 
61 U 74 U 89 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
1.6 U 1,4 U 1.7U 
81 U 74 U 89 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
81 U 74 UA 89 UA 

81 UR 74 UJ 89 UJ 
81 W_ 74 UJ 89 UJ 
81 UJ 74 UJ 89 UJ 
81 U 74 U 89 U 

81 UJ 74 U 89 U 
81 U 74 U 89 U 
81 U 74 U 89 U 
81 U 74 U 89 U __ 

• 
035WSOl5 035WSOl6 

0350150612 0350180812 . 
03S0150812 03S0180612 

SO SO 
NORMAL NORMAL 

0,5 ·1 0,5 ·1 
NM NM 

NORMAL NORMAL . . . -
Y Y 

GRAB GRAB 
89 U 83 U 
1.7U 1,8 U 
1.7U 1.6 U 
89 U 83 U 
89 U 83 U 
1.7U 1.6 U 
89 UJ 83 U 
1,7 U 11 
1,7 U 1.6 U 
1.7 U ·16 
1,7 U 1.6 U 
1.7 U 1,6 U 
89 U 83 U 
89 U 83 U 
69 U 63 U 
89 U 150 BU 
89 U 63 U' 
89 U 83 U 
1,7 U 10 
69 U 83 U 
89 U 83 U 
89 U 83 U 
1.7 U 1,8 U 
89 U 83U 
89 U 83 U 
89 U 83 U 
89 U 83 U 
89 U 83 U 
89 U 83 U 
1,7 U 27 
1,7 U 1,6 U 
89 U 83 U 
89 U 83 U 
89 U 83 U 
89 U 83 U 
89 U 83 U 
1,7 U. 1,6 U 
89 U 83 U 
89 U 83 U 
89 U 83 U 

89 UR 83 UR 
89 U 83 UJ 
89 U 83 UJ 

89 UJ 83 UJ 
89 U 83 U 
89 U 83 U 
89 U 83 U 
89 U 83 U 

_ 8,LU_ ... 83 U _I 
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LOCATION 035005 035WS006 03S007 
NSAMPLE 0350050612 0350080612 0350070812 
SAMpLE 03S0050612 03S0060612 03S0070512 
MATRIX SO SO SO 
SACOOE NORMAL NORMAL NORMAL 
DEPTH RANGE 0.5 ·1 0.5· I 0.5·1 
CC_TVPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
N·NITR050MORPHOLINE 98 U 80 U 73 U 
N·NITROSOPIPERIDINE 98 U 80 U 73 U 
N·NITROSOPYRROLIDINE 98 U 80 U 73 U 
NAPHTHALENE 1.9 U 1.5 U 1.4 U 
00 0-TRIETHYL PHOSPHOROTHIOA TE 98 U 80 U 73 U 
O-TOLUIDINE 98 U 80 U 73 U 
P- DIMETHYLAMINO AZOBENZENE 98 U 80 U 73 U 
PENTACHLOROBENZENE 98 U 80 U 73 U 
PENTACHLOROETHANE 98 U 80 U 73 U 
PENTACHLORONITROBENZENE 98 U 80 U 73 U 
PHENACETIN 98 U 80 U 73 U 
PHENANTHRENE 1.9 U 1.5 U 1.4 U 
PHENOL 96 U 80 U . 73 U 
PRONAMIDE 96 U 80 U 73 U 
PYRENE 1.9 U 1.5 U 1.4 U 
PYRIDINE 98 U 80 U 73 U 
SAFROLE 98 U 80 U 73 U 
EnerQetles MOIKG) 
1 35-TRINITROBENZENE 0.25 U 0.25 U 0.25 U 
1 3-DINITROBENZENE 0.25 U 0.25 U 0.25 U 
246-TRINITROTOLUENE 0.25 U 0.25 U 0.25 U 
24-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
26-DINITROTOLUENE 0.25 U 0.25 U 0.26 U 
2-AMIN0-4 6-0INITROTOLUENE 0.25 U 0.25 U 0.25 U 
2-NITROTOLUENE 0.25 U 0.25 U 0.25 U 
3-NITROTOLUENE 0.25 U 0.26 U 0.26 U 
4-AMIN0-26-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 
4-NITROTOLUENE 0.25 U 0.25 U 0.26 U 
HMX 0.25 U 0.25 U 0.25 U 
NitROBENZENE 0.25 U 0.25 U 0.26 U 
NITROCELLULOSE· 720 U 590 U 560 U 
NITROGLYCERIN 2.5 U 2.6 U 2.5 U 
PETN 0.25 U 0.26 U 0.25 U 
RDX 0.25 U 0.26 U 0.25 U 
TETRYL 0.25 U 0.25 U 0.25 U 
PlIstleldes/PCB'. UGlKG 
44'-ODO 2.5 UJ 2W 1.9 UJ 
44'-ODE 2.6 U 2 U 1.9 U 
4 '·OOT 2.6 UJ 2 UJ 1.9 U 
A ORIN 1.3 U 1.1 0.98 U 
A PHA·BHC 1.3 U 1.1 U 0.98 U 
A PHA-CHLOROANE 1.3 U 1.1 U 0.98 U 
A OCLOR·l018 25 U 20 U 19 U 
A OCLOR-1221 50 U 40 U 37 U 
AROCLOR·1232 25 U 20 U 19 U 
AROCLOR-1242 25 U 20 U 19 U 
AROCLOR·1248 25 U 20 U 19 U 
AROCLOR·1254 25 U 20 U 19 U 
AROCLOA·12BO 25 U ----- '--- 20 U - 19 U 

I .•.• 

TABLEE~ 

SUMMARV OF ANALVTIC RESULTS IN OEEP SEOIMENT 
SWMU 3 • OLO JEEP TRAll..lUTTU! SULPHUR CREEK 

NSWCCRANE 
CRANE, INOIANA 

PAGE40F12 . 

03SWS008 03SWS009 03S010 03SWSOll 
03S0080812 0350090812 03S0100812 0350110612 
03S0080812 0350090612 03S0100812 03S0110612 

SO . SO SO SO 
NORMAL NORMAL NORMAL' NORMAL 

O.S ·1 0.5 ·1 0.5 ·1 0.5·1 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 
. . . . . . . . 
V V V V 

GRAB GRAB GRAB GRAB 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 76 U 
2.1 U 1.5 U 1.8 U 1.6 U 
110 U 76 U 80 U 76 U 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 76 U 
110 U 78 U 60 U 76 U 
110 U 78 U 80 U 76 U 
110 78 U 80 U 76 U 
110 U 78 U 80 U 78 U 
2.1 U 1.6 U 1.8 U 1.6 U 
110 U 78 U 80 U 76 U 
110 U 78 U 80 U 76 U 
2.1 U 1.5 U 1.6 U 1.5 U 
110'U 78 U· 80 U 78 
110 U 78 U 80 U 78 U 

0.25 U 0.25 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.26 U 0.25 U 
0.25 U 0.25 U 0.56 1.1 
0.25 U 0.25 U 0.26 U 0.25 U 
0.25 U 0.25·U 0.26 U 0.26 U 
0.25 U 0.26 U 0.25 U 0.73 
0.25 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.25 U 0.25 U 0.26 
0.25 U 0.26 U 0.26 U 1 U 
0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.48 J 19 
0.26 U 0.25 U 0.26 U 0.25 U 
820 U 680 U 600 U 670 U 
2.6 U 2.6 U 2.5 U 2.6 U 

0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.46 J 
0.25 U 0.25 U 0.26 U 0.25 U 

2.8 UJ 2 UJ 2W 1.9 UJ 
2.8 U 2 U 2 U 1.9 U 
2.8 U 2 U 2 U 1.9 U 
1.6 U 1.1 U 1.1U 1 U 
1.5 U 1.1 U 1.1 U 1 U 
1.6 U 1.1 U 1.1 U 1 U 
28 U 20 U 20 U 19 U 
68 U 40 U 41 U '39 U' 
28 U 20 U 20 U 19 U 
28 U 20 U 20 U 19 U 
28 U 20 U 20 U 19 U 
28 U 20 U 20 U 19 U 
28 U 20 U 20 19 U 

• 

03S012 03SWS013 03SWS014 035WS015 03SWS016 
0350120812 0350130812 0350140812 0350150812 0350180812 
0350120612 03S0130612 0;JS0140812 0350150612 03S0180812 

SO SO SO SO SO 
NORMAL NORMAL NORMAL NORMAL NORMAL 

0.5·1 0.5 ·1 0.5 ·1 0.5 ·1 0.5 ·1 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL .. . . . . . . . . 
V V V V Y 

GRAB GRAB GRAB GRAB GRAB 
81 U 74 U 89 U 89 U 83 U 
61 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 89 U 83 U 
1.8 U 1.4 U 1.7U 1.7 U 1.6 U 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 69 U 63 U 
61 U 74 U 69 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 69 U 89 U 83 U 
81 U 74 89 89 U 83 U 
1.8 U 1.4 U 1.7 U 1.7 U 23 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 69 U 89 U 83 U 
1.8 U 1.4 U 1.7 U 1.7 U 19 
81 U 74 U 89 U 89 U 83 U 
81 U 74 U 89 U 89 U 83U 

0.26 U 0.25 U 0.25 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.25 U 0.26 U 0.26 U 

2.2 0.34999 J 0.6 0.25 U 0.25 U 
0.26 U 0.26 U 0.25 U 0.26 U 0.25 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.36 J 0.26 U 0.26 U 0.25 U 0.25 U 
0.26 U 0.25 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.26 U 0.26 U 0.25 U 0.26 U 
0.4 J 0.26 U 0.26 U 0.26 U 0.26 U 

0.25 U 0.25 U 0.26 U 0.26 U 0.25 U 
0.98 0.37 J 0.26 U 0.25 U 0.26 U 

0.25 U 0.26 U 0.26 U 0.26 U 0.26 U 
600 U 660 U 870 U 660 U 820 U 
2.6 U 2.6 U 2.5 U 2.6 U 2.6 U 
1.8 1.4 U 1.7 U 1.7 U 1.6 U 

0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 

2.1 U 1.9 U 2.3 U 2.3 U 2.1 U 
2.1 U 1.9 U 2.3 U 2.3 U 2.1 U 

. 2.1 U ·1.9 U 2.3 U 2.3 U 2.1 U 
1.1 U 1 U 1.2 U 1.2 U 1.1 U 
1.1 U 1 U 1.2 U 1.2 U 1.1U 
1.1 U 1 U 1.2 U 1.2 U 1.1 U 
21 U 19 U 23 U 23 U 21 U 
41 U 38 U 46 U 46 U 42 U 
21 U 19 U 23U 23 U 21 U 
21 U 19 U 23 U 23U 21 U 
21 U 19 U 23 U 23 U '21 U 
21 U 19 U 23 U 23U 21 U 
21 U _~9_V __ -- -- 23_U ___ '----23_ U ___ __ 2LU 

• .' 



• 
LOCATION 03S00S 03SWS006 03S007 
NSAMPLE 03S0050612 03S0060612 0350070812 
SAMPLE 03S00S0612 03S0060812 03S0070812 
MATRIX SO SO· SO 
SACOOE NORMAL NORMAL NORMAL 
DEPTH RANGE 0.5 ·1 0.5 ·1 0.5 ·1 
CC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VALIDATED Y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
BETA·BHC 1.3 U 1.1 U 0.98 U 
DELTA·BHC 1.3 U 1.1 U 0.98 U 
DIELDRIN 2.5 UJ 2UJ 1.9 UJ 
ENDOSULFAN I 1.3 UJ 1.1 U 0.98 U 
ENDOSULFAN II 2.5 U 2 U 1.9 U 
ENDOSULFAN SULFATE 2.5 U 2 U 1.9 U 
ENDRIN 2.5 UJ 2 UJ 1.9 UJ 
ENDRIN ALDEHYDE 2.6 U 2 U 1.9.U 
ENDRIN KETONE 2.5 U 2.U 1.9 U 
OAMMA·BHC UNDANE 1.3 UJ 1.1 U 0.98 U 
OAMMA·CHLORDANE 1.3 U 1.1 U 0.98 U 
HEPTACHLOR 1.3 UJ 1.1 U 0.98 U 
HEPTACHLOR EPOXIDE 1.3 U 1.1 U 0.98 U 
METHOXYCHLOR 13 U 11 U 9.8 U 
TOXAPHENE 130 U 110 U 98 U 
Herbicides UGlKG 
246·T 2.1 U 1.7 U 1.5 U 
24S·TP SILVEX 2.1 U 2.9 J 1.5 U 
24·0 28 J 1.7 U' 1.6 U 
DINOSEB 2.1 U 1.7 U 1.5 U 
HEXACHLOROPHENE 9.8 U 8 U 7.3 U 
PENTACHLOROPHENOL 3.7 J 0.4 U 0.37 U 
Inorganic. MGlKG 
ALUMINUM 8140 J 5790 J 3160 
ANTIMONY 1.1 J 1.2 J 0.85 J 
ARSENIC 5.4 7.1 4.1 
BARIUM 152 J 138 J 47.5 J 
BERYLUUM 0.67 1 0.72 
CADMIUM 0.63 J 1 J 0.39 J 
CALCIUM 2250 32300 701 J 
CHROMIUM 13.9 J 28.3 J 16.3 J 
COBALT 12.3 14.8 7.9 
COPPER 16.2 J 12.5 J 9.5 
IRON 18500 J 87700 J 33700 J 
LEAD 34.6 J 181 J 26.5 
WlONESIUM 1760 J 4980 J 414 J 
MitlNOANESE 423 J 1070 J 423 J 
MERCURY 0.07 0.02 0.05 J 
N KEL 17.9 26.2 15.2 J 
P TASSIUM 802 J 421 J 236 J 
S LENIUM 0.22 U 0.17 U 0.28 U 
S VER 0.28 U 0.04 U 0.04 U 
SOlUM 48.5 U 88.5 J 5.5 U 
THALUUM 0.11 0.07 0.05 
TIN 1.1 U 2.7 U 1.5 J 
VANADIUM 17.5 38.9 10.2 
ZINC 55.8 J 111 J 54.6 J 
Miscellaneous Paremetertl 

• TABLEE-S 

SUMMARY OF ANALYTIC RESULTS IN DEEP SEDIMENT 
SWMU 3 • OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE50P12 
03SWSOOB 03SWS009 03S010 03SWSOll 

03S0080612 03S0090812 03S0100612 03S0110812 
03S0080612 03S0090612 03S0100812 03S0110612 

SO SO SO SO 
NORMAL NORMAL NORMAL NORMAL 

0.5 ·1 0.5 ·1 0.5 ·1 0,5 ·1 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 
. . . . . . .. 
Y Y Y Y 

GRAB GRAB GRAB GRAB 
1.5 U 1.1 U 1.1 U 1 U 
1.5 U 1.1 U 1.1 U 1 U 

2.8 UJ 2 UJ 2UJ 1.9 UJ 
1.5 U 1.1 U 1.1 U 1 U 
2.8 U 2 U 2 U 1.9 U 
2.8 U 2 U 2 U 1.9 U 
2.8 UJ 2 UJ 2.4 R 1.9 UJ 
2.8 U 2 U 2 U 1.9 U 
2.8 U 2 U 2 U 1.9 U 
1.5 U 1.1U 1.1U 1 U 
1.5 U . 1.1 U 1.1 U 1.1 R 
1.5 U 1.1 U 1.1 U 1 U 
1.5 U 1.1 U 1.1 1 U 
16 U 11 U 11 U 10 U 
150 U 110 U 110 U 100 U 

2.3·U 1.8 U 1.7 U '4.6 
2.3 U 1.6 U 1.7 U '1.8 U 
7.8 R 1.6 U 14 J 1.6 U 
2.3 U 1.8U 1.7 U 1.8 U 
7.6 J 7.8 U 2.8 J 7.6 U 
3.3 R 0:4 U 0.41 U 0.39 U 

7420 . 11000 21000 . 66900 
0.8 U 0.38 U 4.1 J 8.7 J 

5.9 3.6 9.5 14 
105 J 55.8 J 419·J . 981 J 
0.65 0.44 0.87 1.5 

0.55 J 0.31 U 1.8 J 2.9 J 
2800 J 1410 J 2970 J 10900 J . 
10.9 J 9.2 J 26.2 J 46.9 J 
11.9 15.9 15.4 19.9 
8.8 7.9 148 273 

16400 J 15500 J 39600 J 70800 J 
15.8 11.8 149 446 

1220J 946 J 1390 J 3010 J 
1020 J 1080 J 1350 J 2060 J 
0.03 J 0.03 J 0.12 J 0.08 J 
13.9 J 10.1 J 21.9 J 36.1 J 
523 J 773J 509 J 478 J 
0.78 U 0.45 U 0.17 U 0.18 U 
0.06 U 0.04 U 0.18 U 0.43 J 

5 U 3.5 U 3.4 U 11.3 U 
0.1 0.12 0.07 0.08 

0.42 U 0.39 U 4.1 J 1.7 J 
18.5 17 21.2 47.1 

31.5 J 21.4 J 412 J 1120 J 

• 
03S012 03SWS013 03SWS014 03SWS015 03SWS018 

03S0120812 03S0130612 03S0140812 03S0150812 03S0160812 
03S0120612 03S0130812 03S0140812 03S0150612 03S0180812 

SO SO SO SO SO 
NORMAL NORMAL NORMAL NORMAL NORMAL 

0.5 ·1 0.5 ·1 0.5· t D.!!. 1 0.!!·1 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
1.1 U 1 U 1.2 U 1.2 U 1.1 U 
1.1 U 1 U 1.2 U 1.2 U 1.1 U 
2.1 U 1.9 U 2.3 U 2.3 U 2.1 U 
1.1 U 1 U 1.2 U 1.2 U 1.1 U 
2.1 U 1.9 U 2.3 U 2.3 U 2.1 U 
2.1 U 1.9 U 2.3 U 2.3 U 2.1 U 
2.1 U 1.9 U 2.3 U 2.3 U 2.1 U 
2.1 U 1.9 U 2.3 U 2.3 U 2.1 U 
2.1 UJ 1.9 UJ 2.3 UJ 2.3 UJ 2.1 UJ 
1.1U 1 U 1.2 U 1.2 U 1.1 U 
1.1 U 1 U 1.2 U 1.2 U 1.1 U 
1.1 U 1 U 1.2 U 1.2 U 1.1U 
1.1 U 1 U 1.2 U 1.2 U 1.1 U 
11 U 10 U 12 U 12 U 11 U 

110 U 100 U 120 U 120 U 110 U 

4' 3.8 1.9 U 1.9 U 2.5 J 
1.7 U 1.8 U 1.9 U 1.9 U 2.3 J 

8.8 5 R 4.2 R 1.9 U 7.2 
1.7 U 1.8 U 3.6 J 1.9 U 1.7 U 
8.1 U 7.4 U 8.9 U 8.9 U 8.3 U 

0.82 R 0.38 U 1.9 R 0.88 R 0.42 U 

17200 J 8720 J 8880 J 16600 J 12900 J 
2.3 J 1.8 J 1.1 U 3.4 J 1.3 U 

16 10.2 4.7 17.6 13.2 
744 J 180 J 196 J 363 J 126 J 

1.4 l' .0.43 1.5 1.1 
4 2.6 1.1 2 0.96 

2090 J 3130 J 1890 J 2770 J 1160 J 
40.7 J 41.9 J 6 J 48.7 J 30.2 J 
14.6 J 19.2 J 9 J 29.1 J 20.6 J 
89.3 49.7 41.9 106 33.3 

61300 J 82600 J 12600 J 74600 J 50400 J 
122 J 98.3.J 59.3 J 169 J 63.9 J 
768 J 665 J 613 J 1040J 671 J 
1020 J 1630 J 318 J 2320 J 1390 J 

0.13 0.03 0.13 0.06 0.04 
23.7 J 21.8 J 12.6 J 35.7 J 25.7 J 
513 J 341 J 455 J 350 J 381 J 
0.18 U 0.36 0.2 U 0.19 U 0.19 U 
0.1 U 0.23 J 0.28 J 0.1 U 0.05 U 
18.5 U 12.3 U 18.5 U 19.8 U 10.5 U 
0.07 0.08 0.06 0.12 0.08 

2.4 U 0.79 U 3.4 U 3.8 U 0.96 U 
30.8 J 31.9 J 10.8 J 43.5 J 30 J 
421 J 186 J 133 J 319 J 136 J 

INITRATE (MOIKO) 3 1.6 3.1 5.9 -,. 2.Su r-' 4.8-- I 3.4 8.6 1.1 U 3.8 3.5 3.6 
! 
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LOCATION 03S005 03SWS008 03S007 
N5AMPLE 0350050812 0380080812 0380070812 
SAMPL.E 0350050812 0350080812 0380070812 
MATRIX SO SO SO 
8ACOOE NORMAL NORMAL NORMAL. 
OEPTHRANGE 0.5· , 0.5· , 0.5 ·1 
QC_TYPE NM NM NM 
5TATU5 NORMAL. NORMAL. NORMAL 
SAMPLE DATE . . . . . . 
VAUOATEO Y 'Y Y 
COLLECTION METHOO GRAB GRAB GRAB 
NITRITE MQ/KG 14 UJ 2.8 J 2 IJR 
NITRITEINITRATE MQ/KG 3 4.2 3.1 
PERCEN MOISTURE % 21.6 22 8.2 
PERCHL.ORATE UGIKG 25 U 28 U 22 U 
PH S.U. 7.6 J 7.7 J 7.8 J 
TOTAL ORGANIC CARBON MGIKG 6900 J 2300 J 3199.9 

". 

TABLE E-5 

SUMMARY OF ANALYTIC RESULTS IN DEEP SEDIMENT 
SWMU 3 • OLD JEEP TRAllJUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAaE80F12 

03swsooa 03SWS009 035010 03SW8011 
0380080812 0380090812 0380100812 0350110812 
0350080812 0380090812 0380100812 03S0110812 

SO SO SO . SO 
NORMAL NORMAL. . NORMAL NORMAL 

0.5· , 0.5 ;, 0.15·1 0.5· , 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL . . .. . . . . 
Y Y Y Y 

GRAB aRAB aRAB GRAB 
3 R 22 R 2.3 UR 2.3 UR 

6.9 2.8 4.8 3.4 
24 13.6 '7.6 '7.8 

26 U 23U 24 U 24U 
8.8 J 7.6 J 7.7 J 8 J 
34000 3600 '8000 9'00 . 

• 

035012 038W5013 03SW8014 038WSOIS 039WS018 
0390120812 0380130812 0350140812 O3S0150812 03S0180812 
03S0120812 0380130812 0390140812 03S01!50812 0350180812 

SO 50 SO SO SO 
NORMAL NORMAL NORMAL NORMAL NORMAL 

0.5· , 0.5 ·1 0.8. , 0.5. , 0.8 .1 
NM NM NM NM NM 

NORMAL NORMAL. NORMAL NORMAL NORMAL . . . . . . . . . . 
Y Y Y Y Y 

aRAB GRAB aRAB aRAB GRAB 
12 UJ 2.7 J 62 UJ 2.4 UJ 4UJ 

8.6 3.3 3.8 3.6 3.8 
26.7 24.2 26.8 28.9 28.7 
27 28 U 27 U .28 U 27 U 
7.6 J 7.9 J 7.2 J 7.8 J 7.4 J 
14000 4100 ',000 6700 8000 

• 



• 
LOCATION 03SWS017 
NSAMPLE 03S0170812 
SAMPLE 03S0170812 
MATRIX SO 
SACOOE NORMAL 
OEPTHRANOE 0.5·j 
aC_TYPE NM 
STATUS NOAMAL 
SAMPLE DATE .. 
VALIDATED Y 
COLLECTION METHOD ORAB 
Vol.lIl. Organic. UQ/KO 
1 1 1 2·TETRACHLOROETHANE 1.2 U 
1 1 ,·TRICHLOROETHANE 1.2 U 
1 1 22·TETRACHLOROETHANE 1.2 U 
1 1 2·TRICHLOROETHANE 1.2 U 
1 1 ·DICHLOROETHANE 1.2 U 
1 I·DICHLOROETHENE 1.2 U 
1 23·TRICHLOROPROPANE 1.2 U 
1 2·DIBROMQ.3·CHLC ROPROPANE 1.2 U 
1 2·DIBROMOETHANE 1.2 U 
1 2·DICHLOROETHANE 1.2 U 
12·DICHLOROPROPANE 1.2 U 
14·DIOXANE 140 U 
2·BUTANONE 10 
2·HEXANONE 1.2 U 
3·CHLOROPROPENE 1.2 U 
4·METHYL·2·PENTANONE 1.2 U 
ACETONE 28 U 
ACETONITRILE 66 U 
ACROLEIN 1.2 UR 
ACRYLONITRILE 1.2 UR 
BENZENE 1.2 U 
BROMODICHLOROMETHANE 1.2 U 
BROMOFORM 1.2 U 
BROMOMETHANE 1.2 W 
CARBON DISU .FIDE 1.2 UJ 
CARBON TETRACHLORIDE 1.2 U 
CHLOROBENZENE 1.2 U 
CHLORODIBROMOMETHANE 1.2 U 
CHLOROETHANE 1.2 UJ 
CHLOROFORM 1.2 U 
CHLOROMETHANE 1.2 U 
CHLOROPRENE 1.2 U 
CIS·12·DICHLOROETHENE 1.2 U 
CIS·13·DICHLOROPROPENE 1.2 U . 
DIBROMOMETHANE 1.2 U 
DICHLORODIFLUOROMETHANE , 1.2 UJ 
ETHYL METHACRYLATE 1.2 U 
ETHYLBENZENE 1.2 U 
ISOBUTANOL 66 U 
METHACRYLONITRILE 1.2 U 
METHYL IODIDE 1.2 W 
METHYL METHACRYLATE. 1.2 U 
METHYLENE CHLORIDE 2 U 
PROPIONITRILE 66 U 
STYRENE 1.2 U 
TETRACHLOROETHENE 1.2 U 
TOLUENE 1.2 U 
TOTAL XYLENES 

----~---
~J.2 U 

•• TABLE E.o 

SUMMARY OF ANALYTIC RESULTS IN DEEP SEDIMENT 
SWMU 3 • OLD JEEP TRAILIUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAOE70F12 
03SWS018 03SWS019 03SWSOOI 

03S0180812 03S0190812 03S0010812 . 
03S0180812 03S0180812 03S0010812 

03SWS002 
03S00201112 
03S0020812 

SO SO BACKOROUNO BACKOROUNO 
NORMAL NORMAL NOAMAL NOAMAL 

0.5 ·1 0.5·1 0.5·1 0.5 ·1 
NM NM NM NM 

NOAMAL NOAMAL NOAMAL NORMAL . . . . . . . . 
Y Y Y Y 

ORAB ORAB OAAB ORAB 

1.3 U 1.1 U 1.2 U 2.7 U 
1.3 U 4 2 J 2.7 U 
1.3 U 1.1 U 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U' 2.7 U 
1.3 U 1.1 U 1.2 U .2.7 U 
1.3 U 1.1 U 1.2 U 2.7 U 
1.3 U 1.1U 1.2 U 2.7 U 
1.3 U 1.1U 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U 2.7 U 
140 U 110 U 120 U 106 U 

80 1.1 U 1.2 W 2.7 U 
1.3 U 1.1 U 1.2 UJ 2.7 W 

·1.3 U 1.1 U . 1.2 U 2.7 U 
1.3 U 1.1 W 1.2 UJ 2.7 U 
220J 1.1 U 12 U 2.7 W 
65 U 44.6 U 49 U 41.6 U 

1.3 UR 1.1 UR 1.2 UR 2.7 UR 
1.3 UR 1.1 UR .. 1.2·UR 2.7 UR . 
1.3 U ·1.1 U' 1.2 U 2.7 U 
1.3 U 1.1·U 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U ·2.7 
1.3 W .1.1 W ·1.2 U. 2.7 U 
6 ·UJ 1 J. 1.2 UJ .... 2.7 W 
1.3 U 1.1 U 1.2 U 2.7 W 
1.3 U 1.1 U 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U 2.7 U 
1.3 W 1.1U 1.2 U 2.7 U 
1.3 U .1.1 U 1.2 U 2.7 U 
1.3 U 1.1 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U ·2.7 U 
1.3 U 1:1 U 1.2 U 2.7 U 
1.3 UJ 1.1 W 1.2 UJ 2.7 W 
1.3 U 1.1 U 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U 2.7 U 
65 U 44.6 U 49 U 41.6 U 
1.3. U 1.1 U 1.2 U 2.7 U 
1.3 W 1.1 UJ 1.2 W 2.7 UJ 
1.3 U 1.1·U ... 1.2 U . .2.7.U .. 
3 U 3 BU 8U . 6 BU 
66 U 44.6 U 49 U 41.6 U 
1.3 U 1.1 1.2 U 2,7 U 
1.3 U 1.1 U 1.2 U 2.7 U 

64 1.1 U 1.2 U 2.7 U 
1.3 U 1.1 U 1.2 U 2.LU_ 

• 
03SWS003 03SWS004 

03S0030812 03S00401112 
03S0030812 03S0040812 

BACKOROUNO BACKOROUNO 
NORMAL NOAMAL 

0.5 ·1 0.5 ·1 
NM NM 

NOAMAL NORMAL . . . . 
I Y Y 

OAAB ORAB 

10 U 3.8 U 
10 U 3.8 U 
10 U 3.8 U 
10 U , 3.6 U 
10 U 3.6 U 
10 U 3.6 U 
10 U 3.8 U 
10 U 3.8 U 
10 U 3.8 U 
10 U 3.6 U 
10 U 3.8 U 
110 U 100 U 
10 W 3.8 U 
10 UJ 3.8 W 
10 U 3.6 U 

10 W 3.6 U 
320U 3.6 W 
44.6 U 39.6 U. 
10 UR 3.8 UR 
10 UR 3.8 UR 
10 U 3.8 I,J 
10 U 3.8 U 
10 U .3.8 U 
10 U 3.6 W 

10 UJ 3.8 W 
10 W 3.8 U 
10 U 3.8 U 
10 U 3.6 U 
10 U 3.8 U 
10 U 3.8 U 
10 U 3.6 U 

10 UJ 3.8 U 
10 U 3.8 U 
10 U 3.6 U 
10 U 3.8 U 
10 UJ 3.6 UJ 
10 U 3.8 U 
10 U 3.6 U 

44.6 U 39.6 U 
10 U 3.6 U 
10 UJ 3.8 UJ 
10 U .' , 3.6 U 

21 au 7 au 
44.6 U :)9.6 U 
10 U 3.8 U 
10 U 3.6 U 
10 U 3.8 U 
10 3.6-.JJ _. 



LOCATION 03SWS017 
NSAMPLE 03S0170812 
SAMPLE 03S0170812 
MATRIX SO 
SACOOE NORMAL 
OEPTHRANQE 0.6·1 
CC_TYPE NM 
STATUS NORMAL 
SAMPLE DATE . . 
VALIDATED Y 
COLLECTION METHOO QRAB 
TRANS· 1 2·DICHLOROETHENE 1,2 U 
TRANS· 1 3·DICHLOROPROPENE 1.2 U 
TRANS· 1 4·DICHLORQ.2·BUTENE 1.2 UJ 
TRICHLOROETHENE 1.2 U 
~CHLOROFLUOROMETHANE 1.2 U 
VINYL ACETATE 1.2 UJ 
VINYL CHLORIDE 1.2 U 
Semlvolatlle Organic. UClIKQ 
1 2 45-TETRACHLOROBENZENE 94 U 
1 24· RICHLOROBENZENE 94 U 
1 2·DICHLOROBENZENE 94 U 
1 3·DICHLOROBENZENE 94 U 
1 4·DICHLOROBENZENE 94 U 
1 4·NAPHTHOOUINONE 94 U 
1 4·PHENYLENEDIAMINE 94 UR 
I·NAPHTHYLAMINE 94 U 
2 2"OXYBIS I·CHLOAOPROPANE 94 U 
2346·TETRACHLOROPHENOL ' 94 U 
245·TRICHLOROPHENOL 94 U 
246·TRICHLOROPHENOL 94 UJ 
2 4·DICHLOROPHENOL 94 U 
2 4·0IMETHYLPHENOL 94 U 
2 4·DINITROPHENOL 94 UJ 
26·DICHLOROPHENOL 94 U', 
2·ACETYLAMINOFLUORENE 94 U 
2·CHLORONAPHTHALENE 94 U 
2·CHLOROPHENOL 94 U 
2·METHYLNAPHTHALENE 1.8 U 
2·METHYLPHENOL ·94 U 
2·NAPHTHYLAMINE 94 U 
2·NITliOANIUNE 94 U 
2·NITROPHENOL 94 U 
2·PICOLINE 94 U 
3&4·METHYLPHENOL 94 U 
3 3"DICHLOROBENZIDINE 94 U 
3 3',DIMETHYLBENZIDINE 94 UJ 
3·METHYLCHOLANTHRENE 94 U 
3·NITROANILINE 94 U 
4 6·DINITRQ.2·METHYLPHENOL 94 UJ 
4·AMINOBIPHENYL 94 U 
4·BROMOPHENYL PHENYL ETHER 94 U 
4·CHLORO·3·METHYLPHENOL 94 U 
4·CHLOROANILINE 94 U 
4·CHLOROPHENYL PHENYL ETHER 94 U 
4·NITROANIUNE 94 U 
4·NITROPHENOL 94 UJ 
4·NITROOUINOLINE,I·0XIDE 94 OJ 
5·NITRQ.Q. TOLUIDINE 94 U 
7.12·DIMETHYLBENZ(A)ANTHRACENE 94 U 

• 

TABLE E-S 

SUMMARY OF ANALYTIC RESULTS IN DEEP SEDIMENT 
SWMU 3 . OLD JEEP TRAlWn'i.E 8ULPHUR CREEK . 

038WS018 
0350180812 
03S0180812 

SO 
NORMAL 

0.5 ·1 
NM 

NORMAL . . 
Y 

QRAB 
1.3 U 
1.3 U 
1.3 UJ 
1.3 U 
1.3 U 
1.3 UJ 
1.3 U 

95 U 
96 U 
95 U 
96 U 
96 U 
95 U 

96 UR 
96 U 
96·U 
96 U 
95 U 
95 UJ 
95 U 
95 U. 
95 UJ 
95 U 
95 U 
95 U 
96 U 
1.9 U 
95 U 
95 U 

.95 U 
95 U 
95 U 
96 U 
96 U 
96 OJ 
95 U 
96 U 
95,OJ, 
96 U 
96 U 
95 U 
96 U 
96 U 
95 U 
96 OJ 
96 UJ 
95 U 
95 U 

NSWCCRANE. 
CRANE, INDIANA 

PAQE 8 OF 12 
03SWS019 

0350190812 
03S0190812 

03SWSOOI 
0380010812 
0380010812 

SO BACKQROUNO 
NORMAL NORMAL 

0.5 ·1 0.6·1 
NM NM 

NORMAL NORMAL .. . . . 
Y Y 

QRAB QRAB 
1.1 U 1.2 U 
1,1 U 1.2 U 
1.1 U 1.2 U 
1.1 U 1.2 U 
1.1 U 2 J 
1.1 U 1.2 UJ 
1.1 U 1.2 U 

83 U 86 U 
83 U 86 U 
83 U '86 U 
83 U 86 U 
83U "86 U 
83 U 86U 

83 UR 86 UR 
83 U 86 U 
83 U 86 UJ' 
83 U 86 U 
83U 85 U 
83 U 85 U 

'83 U 85 U 
83 U 85 U 
83 UJ 86 UJ 
~3 U ,85 U 
83 U 86 U· 
83 U 86 U 
83 U ·85 U 
1.8 U 1.7 U 
83'U .. 85 U 
83 U 86 U 
83 U 86 U 
83 U 86 U 
83 U ' 86 U 
83 U 86 U 
83 U 86 U 
83 OJ 85 UJ 
83 U 86 U 
83 U 86 U 
83 OJ 86 UJ . 
'83 U 86 U 
83 U 86 U 
83 U 86 U 
83 U 86 U 
83 U 86 U 
83 U 86 U 
83 UJ 85,U 
83 OJ 85 OJ 
83 U 85 U 
83U 86U 

• 

03SWS002 
03S0020812 
03S0020812 

BACKQROUNO 
NORMAL 

0.5 ·1 
NM. 

NORMAL .. 
Y 

QRAB 
2.7 U 
2.7 U 
2.7 U 
2.7 U 
2.7 U . 
2.7 U 
2.7 U 

SOU 
80 U 
80,U 
80 U 

·80 U' 
80 U 

80 UR 
80 U 

SO UJ 
SOU 
80 U 
80 U 
SOU 
SOU 
SO'UJ 
80 U. 
80 U 
80 U 
80 U 
1.8 U 
80 U 
80 U 
SOU 
80 U 
SOU 
80 U 
80 U 
80 OJ 
80 U 

'80 U 
SO UJ· 
80 U 
80 U 
80 U 
80 U 
SOU 
80 U 
SOU 
SOUJ 
80 U 

_SO U 

03SW8003 03SWS004 
03S0030812 0380040812 
03S0030812 03S0040812 

BACKQROUNO BACKQROUNO 
. NORMAL NORMAL 

0.5 ·1 0.5 ·1 
·NM NM 

NORMAL NORMAL . . . . 
Y Y 

QRAB QRAB 
10 U 3.6 U 
10 U 3.6 U 
10 UJ 3.6 U 
10 U 3.8 U 
10 UJ 3.6 U 
10 UJ 3.6 U 
10 U 3.6 U 

83U 81 U 
83 U 81 U 
83 U 81 U 
83 U 81 U 

.. , 83 U 81 U 
83 U 81U 

83 UR 81 UR 
83 U 81 U 

'83 UJ 81' U 
83 U 81 U 
83 U 81 U 
83 U 81 U 
83U 81 U 
83U 81 U 
83UJ 81 UJ 
83U 81 U 
83U 81 U 
83U 81 U 
83 U 81 U 
1.8 U 1.8 U 
83 U 81 U 
83U 81 U 
83U 81 U 
83U 81 U 
83U 81 U 
83U 81 U 
83UJ 81 U 
83 U 81 OJ 
83 U 81 U 
83 OJ 81 U 
83 U 81 UJ 
83 U 81 U 
83 U 81 U 
83 U 81 U 
83 U 81 U 
83U 81 U 
83 U 81 U 
83U 81 UJ 

83 UJ 81 UR 
83 U 81 U 
83 U 81 U 

• 



• 
LOCATION 03SWS017 
NSAMPLE 0350170812 
SAMPLE 03S0170812 
MATRIX SO 
SACOOE NORMAl. 
OEPTHRANOE 0.5 ·1 
OC_TYPE NM 
STATUS NORMAL 
5AMPLEOATE . . 
VAL.IOATEO Y 
COLL.ECTION METHOD GRAB 
A A·DIMETHYLPHENETHYLAMINE 94 U 
ACENAPHTHENE 1.8 U 
ACENAPHTHYLENE 1.8 U 
ACETOPHENONE 94 U 
ANIL.INE 94 U 
ANTHRACENE 1.8 U 
ARAMITE 94 U 
BENZO~)ANTHRACENE 1.8 U 
BENZO A PYRENE 1.8 U 
BENZO B FL.UORANTHENE 1.8 U 
BENZO G H I PERYLENE 1.8 U· 
BENZO K FL.UORANl'HENE 1.8 U 
BENZYL ALCOHOL. 94 U 
BIS 2·CHL.OROETHOXY METHANE 94 U 
BIS 2oCHL.OROETHY ETHER 94 U 
BIS 2·ETHYL.HEXYL PHTHALATE 94 U 
BUTYL. BENZYL. PHTHALATE 94 U 
CHL.OROBENZlLA TE 94 U 
CHRYSENE 1.8 U 
DI·N·BUTYL PHTHALATE 94 U 
DI·N·OCTYL PHTHALATE 94 U 
DIAL.LATE 94 U 
DIBENZO A H ANTHRACENE 1.8 U 
DIBENZOFURAN 94 U 
DIETHYL PHTHALATE 94 U 
DIMETHYL. PHTHALATE 94 U 
DIPHENYLAMINE 94 U 
ETHYL METHANE SUU:ONATE 94 UJ 
ETHYL. PARATHION 94 U 
FLUOAANTHENE '1.8 U 
FLUORENE 1.8 U 
HEXACHLOROBENZENE 94 U 
HEXACHL.OROBUTADIENE 94 U 
HEXACHL.OAOCYCLOPENTADIENE 94 U 
HEXACHLOROETHANE 94 U 
HEXACHLOROPAOPENE 94 U 
INDENO 1 2 3·CD PYRENE 1.8 U 
ISODRIN 94 U 
ISOPHORONE 94 U 
ISOSAFROLE 94 U 
KEPONE 94 UR 
METHAPYRILENE 94 U 
METHYL METHANE SULFONATE 94 UJ 
METHYL PARATHION 94 U 
N-NITROSQ.DI·N·BUTYLAMINE 94 U 
N·NITROSQ.DI-N·PAOPYLAMINE . 94 U 
N·NITAOSODIETHYLAMINE 94 U 
N·NITROSODIMETHYLAMINE 94 UJ 
N·NITROSOMETHYLETHYLAMINE 94 U 

'. 
TABLE E.s 

SUMMARY OF ANALYTIC RESULTS IN DEEP SEDIMENT 
SWMU 3· OLD JEEP TRAlLJUTTLE SULPHUR' CREEK 

NSWCCRANE 
CRANE. INDIANA 

PAGE 9 OF 12 
03SWS018 03SWS019 03SWSOOI 

0350180812 03S0190812 03S0010812 
03S0180812 0350190812 03S0010812 

.03SWS002 
0350020812 
0350020812 

SO SO BACKGROUND BACKGROUND 
NORMAL NORMAl. NORMAl. NORMAL. 

0.5 ·1 0.5 ·1 0.5 ·1 0.5·1 
NM NM NM NM 

NORMAL NORMAl. NORMAL NORMAl. . . . . .. . . 
Y Y Y Y 

GRAB aRAB aRAB GRAB 
95 U 83 U 86 U 80 U 
1.9 U 1.8 U 1.7 U 1.8 U 
1.9 U 1.8 U t.7U 1.8 U 
96 U 83 U 86U SOU 
96 U 83 U· 86 80 U 
1.9 U I.e U 1.7 U 1.8 U 
96 U 83 UJ 86 U 80 U 
1.9 U 1.8 U 1.7 U 1.8 U 
1.9 U 1.6 U '1.7 U 1.6 U 

11 1.8 U 1.7 U t.8U 
1.9 U 1.8' U 1.7 U 1.8 U 
1.9 U . 1.8 U 1.7 U 1.8 
96 U 83 U 86 U 80 U 
96 U 83 U ·86 U . 80 U 
96 U 83U 85 U 80 U 
95 U 83'U' " '86 U ' .. " 80 U 
96 U 83 86 U SOU 
96 U 83 U 86 U 80 U 
1.9 U 1.8 U 1.7 U 1.8 U 
96' U 180'BU ·86 U soU 
96 U 83 U 86 U 80 U 
96 U 83 U 85 U 80 U 
1.9 U 1.6 U .7 U 1.6 U 
95 U 83'U .. 85 U 80 U 
95 U 83 U 85 U 80 U 
95 U 83 U 86 U sou 
95 U 83 U 86 U· 80 U 
96 UJ 83 U 86 U 80U 
95 U 83 U 85 U 80 U 
1.9 U 1.6 U 1.7 U 1.8U 
1.9 U· 1.6 U 1.7 U 1.8 U 
96 U 83 U . 86 U 80 U 
95 U 83 U 85 U 80 U 
96 U 83 U 86 U SOU 
95 U 83 U 86 U' 80 U 
96 U 83 U 86 U 80 U 
1.9 U 1.6 U 1;7 U 1.6 U 
95 U ·83 U· 85 U SOU 
95 U 83 U 66 U 81 U 
96 U 83 U 85 U SOU 

95 UR 83 A 86 UR 80 uR 
96 U 83 U 85 W . SO W 

96 UJ 83U 86 U SOU 
.96 U 83W 85 W SOW 
96 U 83 U 85 U 80 U 
95 U 83U 85 U 80 U 
96 U 83 U 85 U 80 U 
95 U 83W 86 U 80 U 

96 UJ 83U 85 U 80 U 

03SWS003 
0390030812 
0350030812 

BACKOROUNO 
NORMAl. 

0.5-1 
NM 

NORMAl. . . 
Y 

GRAB 
83 U 
1.8 U 
I.e U 
83 U 
83U 
1.6 U 
83 U 
1.8U 
1.8 U 
1.8 U 
1.6 U 
1.6 U 
83U 
83U 
83U 
83U 
83 U 
83 U 
1.6 U 
83 U 
83U 
83 U 
1.8 U 
83U 
93 \J 
83 U 
83 U 
83 U 
83U 
1.8 U 
1.6 U 
83U 
83U 
83 U 
83 U 
83 U 
1.6 U 
83U 
83U 
83U 

83 UR 
83 W 
83 U 
83 W· 
83 U 
83U 
83 U 
83 U 
83 U 

035WS004 
0350040812 
0350040812 

BACKGROUND 
NORMAl. 

0.5 ·1 
NM 

NORMAL . . 
Y 

GRAB . 
81 U 
1.8 U 
1.8 U 
81 U 
81 U 
1.8 U 
81 U 
81 U 
1.8 U 
1.8 U 
1.8 U' 
1.6 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
1.8 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
1.8 U 
1.8 U 
81 U 
81 U 
81 U 
81 U 
81 U 
1.8 U 
81 U 
81 U 
81 U 

81 UA 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
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LOCATION 03SWSD17 
NSAMPLl! 03Sr.l170e12 
SAMPLl! 03S0170812 
MATRIX SO 
SACOOE NORMAL 
OEPTHRANGE 0.5 -I 
QC_TYPE NM 
STATUS NORMAL 
SAMPLE OATE - -
VALIDATED Y 
COLLl!CTION METHOD GRAB 
N·NITROSOMORPHOUNE 94 U 
N·NITROSOPIPERIDINE 94 U 
N·NITROSOPYRROUDINE 94 U 
NAPHTHALENE 1.8 U 
00 ()o TRIETHYL PHOSPHOROTHIOATE 94 U 
()o TOLUIDINE 94 
p. DIMETHYLAMINO AZOBENZENE 94 U 
PENTACHLOROBENZENE 94 U 
PENTACHLOROETHANE 94 U 
PENTACHLORONITROBENZENE 94 W 
PHENACETIN 94 U 
PHENANTHRENE 1.8 U 
PHENOL 94 U 
PRONAMIDE 94 U 
PYRENE 1.8 U 
PYRIDINE 94 UJ 
SAFROLE 94 U 
Eneroelles MOIKO 
1 35·TRINITROBENZENE 0.25 U 
1 3·DINITROBENZENE 0.25 U 
2 4 e·TRINITROTOLUENE 0.25 U 
2 4·DINITROTOLUENE 0.26 U 
2 e·DINITROTOLUENE 0.26 U 
2·AMIN()o4 e·DINITROTOLUENE 0.25 U 
2·NITROTOLUENE 0.26 U 
3·NITROTOLUENE 0.25 U 
4·AMIN()02 e·DINITROTOLUENE 0.26 U 
4·NITROTOLUENE 0.26 U 
HMX 0.26 U 
NITROBENZENE 0.25 U 
NITROCELLULOSE 700 U 
NITROGLYCERIN 2.6 U 
PETN 1.8 U 
RDX 0.25 U 
TETRYL 0.26 U 
PesUcldeslPCB·. UOIKCl 
44'·000 2.4 U 
44··DDE 2.4 U 
44··DDT 2.4 U 
ALDRIN 1.3 U 
ALPHA·BHC 1.3 U 
ALPHA·CHLORDANE 1.3 U 
AROCLOR·l016 24.U 
AROCLOR·1221 48 U 
AROCLOR·1232 24 U 
AROCLOR·1242 24 U 
AROCLOR'1248 24' U 
AROCLOR·1254 24 U 
~LOR·'260 24 U 

• 

TABLE E-6 

SUMMARY OF ANALYTIC RESULTS IN DEEP SEDIMENT 
SWMU 3 - OLD JEEP TRAlUUTTLl! SULPHUR CREEK 

NSwcfcRANE 
CRANE, INDIANA 
PAQE 10 OF12 

03SWSD18 03SWSD18 03SWSOOI 
0350180812 03S01901512 03800101512 
03SD180812 03SD1001512 O3S0010812 

03SW8002 038WS003 
03S00201512 0380030812 
03S00201512 03S00301512 

80 sb BACKQROUNO BACKQROUNO BACKQROUNO 
NORMAL NORMAL NORMAL NORMAL NORMAL 

O.a-l 0.5 -I 0.5 -I 0.5 -I O.a-l 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - .. . - . -
Y Y Y Y Y 

GRAB QRAB QRAB QRAB GRAB 
96 93U 85 U 80 U 93U 
95 U 93U 85 U 80 U 93U 
96 U 83 U 86 U SOU 83 U 
1.9 U 1.8 U 1.7 U 1.8 U 1.8 U 
95 U 83 U 86 U 80 U 83 U 
96 U 83 U 86 U 80 U. 93U 
96 U 83 U 86 U 80 U 93U 
96 U 83 U 86 U 80 U 93U 
95 U 93U 86 U 80 U 83 U 
96 W 83 UJ 86 U 80 U 83.U 
96 U 93U 86 U 80 83 U 
1.9 U 1.8 U .1.7 U 1.8 U 1.8 U 
96 U ·83 U 85 U 80 U 83 U 
96 U. 83 U 85 U 80 U. 83 U 
1.9 U 1.8 U .1.7 U 1.8 U. 1.8 U 
95 UJ 93'W 85 U 110 U 93U 
96 U 83 U 86 U 80 U 83 U 

0.26 U. .0.25. U 0.25 U . 0.26 U. 0.25 U 
0.26 U 0.25 U 0.26 U 0.26 U 0.25 U 
0.25·U 0.26 U· 0.25U· 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.25 U .26 U 
0.25 U 0.26 U 0.26 U 0.25 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.25 U 0.25 U 0.26U 0:26 U 0.26 U 
0.25 U 0.26 U 0.25 U 0.26 U 0.26 U 
0.26 U 0.25 U 0.26 U 0.25 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
0.26 U 0:26 U 0.25 U 0.26.U 0.26 U 

. 0.25 U 0.26 U 0.25 U 0.26 U 0.26 U 
710 U 820 U 840 U 800 U 820 U 
2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 
1.9 U 1.8 U 0.26 U 0.26 U 0.26 U 

0.44999 J 0.26 U 0.25 U 0.26 U 0.26 U 
0.26 U 0.26 U 0.26 U 0.25 U 0.26 U 

2.4 U 2.1 U 2.2 UJ 2 U 2.1 W 
2.4 U 2.1 U .2.2 U 2U 2.1 U 
2.4 U 2.1 U 2.2 U 2 U 2.1 W 
1.3 U 1.1 U 1.1 U 1.1 U 1.1 U 
1.3 U 1.1 U 1.1 U 1.1 U 1.1 W 
1.3 U 1.1 U 1.1 U 1.1 U 1.1U 
24 U 21.U. 22U .. 2O.U .21 U. 
'48 U 42 U. 43 U 41 U 42 U 
24 U 21-U 22U 20U 21 U 
24 U 21 U '22 U 20U 21 U 
24 U ·21 U 22'U 20 U '.' 21 U 
24 U 21 U 22U 20U 21 U 
24 U 21 U 22 U 

20 ll::L.- ___ 
21 U 

• 

03SWS004 
I 03S00401512 

03S00401512 
BACKQROUND 

NORMAL 
O.!! -I 

NM 
NORMAL .. 

Y 
QRAB 
81 U 
Al U 
81 U 
1.8 U • 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
1.8 U 
81 U 
81 U' 
81 U 
81 U 
81 U 

0.26 U 
0.26 U 
0.26 U 
0.25 U 
0.26 U 
0.25 U 
0.26 U 
0.25 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
800 U 
2.6 U 

.0.26 U 
0.25 U 
0.26 U 

2.1 UJ 
2.1 U 
2.1 W 
1.1U 
1.1 UJ 
1.1 
21 U 
41 U 
21 U 
21 U 
21 U 
21 U 
21 U 

• 



• 
LOCATION 03SWS017 
NSAMPLE 03S0170812 
SAMPLE 03S0170812 
MATRIX SO 
SACODE NORMAL 
DEPTH RANGE 0.5 ·1 
CC_TYPE NM 
STATUS NORMAL 
SAMPLE DATE . . 
VALIDATED Y 
COLLECTION METHOD GRAB 
BETA·BHC 1.3 U 
DELTA·BHC 1.3 U 
DIELDRIN 2.4 U 
ENDOSULFAN I 1.3 U 
ENDOSULFAN II 2.4 U 
ENDOSULFAN SULFATE 2.4 U 
ENDRIN 2.4 U 
ENDRIN ALDEHYDE 2.4 U 
EN RIN KETONE 2.4 W 
GAMMA·BHC LINDANE 1.3 U 
GAMMA-CHLORDANE 1.3 U 
HEPTACHLOR 1.3 U 
HEPTACHLOR EPOXIDE 1.3 U 
METHOXYCHLOR 13 U 
TOXAPHENE 130 U 
Herbicides UClIKQ 
245-T 2 U 
245·TP SILVEX 2 U 
24-0 6.9 J 
DINOSEB 3.6 J 
HEXACHLOROPHENE 9.4 U 
PENTACHLOROPHENOL 0.48 U 
Inoraenlcs MClIKG 
ALUMINUM 4650 J 
ANTIMONY 0.62 U 
ARSENIC 6.6 
BARIUM 57.3 J 
BERYLLIUM 0.66 
CADMIUM 0.47 
CALCIUM 2140 J 
CHROMIUM 20.9 J 
COBALT 11.2 J 
COPPER 9.6 
IRON 23200 J 
LEAD 18.5 J 
MAGNESIUM 444 J 
MANGANESE 328 J 
MERCURY 0.03 U 
NICKEL 13.5 J 
POTASSIUM 344 J 
SELENIUM 0.2 U 
SILVER 0.05 U 
SODIUM . 12.7 U 
THALLIUM 0.07 
TIN 1 U 
VANADIUM 17.8 J 
ZINC _ .. - L........ 60.1 J 
Miscellaneous Para"",le ... 

• TABLE E.G 

SUMMARY OF ANALYTIC RESULTS IN DEEP SEDIMENT 
SWMU 3· OLD JEEP TRAlLJUTTLE SULPHUR CREEK . . .' . Nliwc CRANE .. .' 

CRANE, INDIANA 
PAGE 11 OF12 .. 

03SWS018 03SWS019 03SWSOOl 
03S0180812 03S0190812 03S0010812 
03SD180812 03SD100812 0390010812 

03SWS002 
0390020812 
03SD020812 

SO SO BACKGROUND BACKGROUND 
NORMAL NORMAL NORMAL NORMAL 

0.5 ·1 0.5·1 0.5 ·1 0.5 ·1 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL .. . . . . . . 
Y Y Y Y 

GRAB GRAB GRAB GRAB 
1.3 U 1.1 U 1.1 U L1U 
1.3 U 1.1 U 1.1 U 1.1 U 
2.4 U 2.1 U 2.2 UJ 2W 
1.3 U 1.1 U 1.1 U 1.1 U 
2.4 U 2.1 U 2.2 U 2 UJ 
2.4 U 2.1 U 2.2 U 2 U 
2.4 U 2.1 U . 2.2 UJ 2 U 
2:4 U 2.1 U 2.2 U 2 U 
2.4 UJ 2.1 U 2.2 U 2W 
1.3 U 1.1 U 1.1 U 1.1 U 
1.3 U 1.1 U 1.1 U 1.1 U 
1.3 U 1:1 U 1.1 U 1.1·W 
1.3 U 1.1.U 1.1 U 1.1 U 
13 U 11 U 11 U 11 UJ 
130 U 110 U 110 U 110 U 

2 U 3.1 'J 1.8 U 1.7 U 
2.U 1.7 U 1.8 U 2.4 J 
2 U 1.7 U 1.8 U 1.7 U 

. 2 U 1.7U 1.8 U 7.6 J 
9.6 U 8.3 U 8.6 U 2.8 J 

2.1 0.42 U 0.43 U 4.4 J 

12500 J 6250 J 9960 5910 
1:3 U 1.3 U 0.13 U 0.79 J 
16.1 6.7 0.29 9.5 

228J 112 J 129 J 45.1 J 
1.3 . 1:3 1.2 ·1.1 
1.6 0.66999 0.56 J 0.38 J 

1030 J 676 J 2860 J 424 J' 
37.9 J . 43.9 J 10.8 J 24.1 J 
19.8 J 26.2 J 20 15.2 
62.8 20.1 8.3 11.8 

61400 J 84400 J 90 0 J 38700 J 
61:1 J 37 J ·3.8 20.1 

. 562 J 388 J 3350 J 802 J 
1140 J 1190 J 221 J 784 J 

0.03 0.01999 U 0.02 UJ 0.03 
28.7 J 28.1 J 48.6 J 18.4 J 
320 J 289 J 3220 J 349J 
0.2 U 0.18 U 0.36 U 0.75 U 
0.07 U 0.28 J 0.04 U 0.04 U 
14 U .4.4 U 38.8 U 3.4 U 
0.07 0.07999 0.08 0.08 U 

1..4 U 0.48 U 0.48 U 0.3 
32.8 J 32.4 J 3.4 27.9 
188 J 113 J 21.8 J 38.3 _"----

03SWS003 03SWS004 
03SD030812 0380040812 
03S0030812 03SD040812 

BACKGROUND BACKGROUND 
NORMAL NORMAL 

0.5 ·1 0.5 ·1 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

GRAB GRAB 
1.1 U 1.1 U 
1.1 U 1.1 U 

2.1 UJ 2.1 W 
1.1 UJ 1.1 W 
2.1 U 2.1 U 
2.1 U 2.1 U 
2.1 UJ 2.1 W 
2.1 U 2.1 U 
2.1 U 2.1 U· 
1.1 UJ 1.1 UJ 
1.1 U 1.1. U 

1.1 W 1.1 W 
1.1 U 1.1 U 
11 W 11 UJ 
110 U 110 U 

3.3 J 3.9 
1.7U 1.7 U 
9.3 R 7.8 J 
1.7 U 1.7 U 
8.3 U 8.1 U 
1.7 J 0.41 U 

7820 8960 
1 J 0.45 U 
9.4 9.6 

86 J 54.2 J 
1.5 1.2 

0.48 J 0.33 U 
391 J 843 J 
53.7 J 18.4 J 

31 19.4 
12.1 17.8 

82800 J 40200 J 
28.4 20.2 

816 J 1790 J 
1870 J 518 J 

0.03 0.02 U 
31.2 J 30.1 J 
392 J 837 J 
0.63 U 0.83 U 
0.05 U 0.05 U 
3.7· U 3.8 U 

0.1 0.1 
0.33 U 0.36 U 

38.2 21.11 
68 J 80.9 J . 

INITRATE (MClIKG) 3.2' 3.3 2.7' '. 3.1 ., 2.8"2.8' 2.8 

• 
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LOCATION 03SWSD17 
NSAMPLE 03S0170812 
SAMPLE 03S0170812 
MATRIX SO 
9ACODE NORMAL 
DEPTHRANOE '. 0.5.1 
QC_TYPE NM 
STATUS NORMAL 
SAMPLE DATE . . 
VALIDATED Y 
COLLECTION METHOD QRAB 
NITRITE MGlKO 4.7 UJ 
NITA ITEIN IT RATE MGlKG 3.2 
PERCENT MOISTURE % 27.2 
PERCHLOPATE UGlKG 27 U 
PH S.U. 7.6 J 
TOTAL ORGANIC CARBON (MQ,lKCl.L-L...-9~()Q 

I:. 

TABLE E-5 

SUMMARY OF ANALYTIC RESULTS IN DEEP SEDIMENT 
SWMU 3 • OLD JEEP TRAlUUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAQE 120F12 .. 

03SWSD18 O3SW$DI8 03SWSDOI 
03S0180812 03SD190812 0380010812 
03S0180812 0390180812 03SD010812 

03SWSD02 
0380020812 
0390020812 

SO SO BACKQROUND BACKQROUND 
NORMAL NORMAL NORMAL NORMAL 

0.11·1 0.5 ·1 0.5 .1 0.6 ~ 1 
NM NM' NM NM 

NORMAL NORMAL NORMAL NORMAL . . . . . . .. 
Y Y Y Y 

QRAB QRAB QRAB ORAB 
2.6 UJ 2.3 UJ 24 UR 16 UR 
3.3 J 2.7 J 3.1 2.6 
38.8 14.1 17.3 16.7 
33 U 23U 24 U 24 U 
7.2 J 7.6 J 7 J 6.3 J 
11000 2600 2800 7099.9 

• 

• 03SWSD03 03SWSD04 
03S0030812 0380040812 
0380030812 0380040812 

BACKQROUND BACKQROUND 
NORMAL NORMAL 

0.11·1 0.5 ·1 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

QRAB QRAB 
20 UR 23 R 

2.6 2.6 
13.4 16.3 
23U 24 U 
5 J 6 J 
5000 4499.9 

• 



• 
LOCATION 03SWSD06 03SWSD08 
NSAMPLI! 03SWOe01 03swoe01·F 
SAMPLE 03SW0601 03SW0801·F 
MATRIX SW SW 
SACODE NORMAL NORMAL 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . . .. 
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
VolaUie Organl.,. UQ/L 
1 1 1 2-TETRACHLOROETHANE 0.3 UJ 
1 1 HRICHLOROETHANE 0.6 U 
1 1 22-TETRACHLOROETHANE 0.3 U 
1 1 2·TRICHLOROETHANE 0.3 U 
1 1-DICHLOROETHANE 0.5 U 
1 1-DICHLOROETHENE 0.3 U 
1 23-TRICHLOROPROPANE 0.3 U 
1 2-DIBROM()'3'(;HLOROPROPANE 0.3 U 
1 2-DIBROMOETHANE 0.3 U 
, 2-DICHLOROETHANE 0.3 U 
'2-DICHLOROPROPANE 0.3 U 
'4-DIOXANE 44 U 
2-BUTANONE 0.6 UR 
2-HEXANONE '0.5 U 
3-CHLOROPROPENE 0.5 U 
4-METHYL-2-PENTANONE 0.6 U 
ACETONE 0.6 UR 
ACETONITRILE 3.7 U 
ACROLEIN 0.6 UR 
ACRYLONITRILE 0.5 UR 
BENZENE 0.3 U 
BROMODICHLOROMETHANE 0.3 U 
BROMOFORM 0.5 U 
BROMOMETHANE 0.5 U 
CARBON DISULFIDE 0.5 U 
CARBON TETRACHLORIDE 0.3 U 
CHLOROBENZENE 0.6 U 
CHLORODIBROMOMETHANE 0.3 U 
CHLOROETHANE 0.5 U 
CHLOROFORM 0.3 U 
CHLOROMETHANE 0.6 U 
CHLOROPRENE 0.6 U 
CIS-' 2-DICHLOROETHENE 0.5 UR 
CIS-1 3-DICHLOROPROPENE ~ 0.3 U 
DIBROMOMETHANE 0.5 U 
DICHLORODIFLUOROMETHANE 0.6 U 
ETHYL METHACRYLATE 0.5 U 
ETHYLBENZENE O.S·U 
ISOBUTANOL 6.3 U 
METHACRYLONITRILE 0.5 UR 
METHYL IODIDE 0.5 UJ 
METHYL METHACRYLATE 0.6 U 
METHYLENE CHLORIDE 0.6 UJ 
PROPIONITRILE 4.6 U 
STYRENE 0.6 U 
TETRACHLOROETHENE 0.5 U 
TOLUENE 0.5 U 
TOTAL XYLENES 0.5 U 

• 
TABLE E.e 

SUMMARY OF ANALYTIC RESULTS IN LOW FLOW SURFACE WATER 
SWMU 3 • OLD JEEP TRAILIUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF12 

03SWSD15 03SWSD15 03SWSD18 03SWSD18 03SWSD17 
03SW1501 03SW1S01·F 03SW1a01 . 03SW1S01·F 03SW1701 
03SW1501 03SW1501·F 03SW1801 03SW1801·F 03SW1701 

SW SW SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL 

NM .NM NM. NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 

Y Y Y Y Y 
GRAB GRAB GRAB GRAB . GRAB 

0.3 U 0.3 U 0.3 U 
0.6 U 0.6 U 0.5 U 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 
0.5U 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 
44 U 44 U 44 U 
0.5 U 0.6 U 0.6 J 
0.5 U 0.5' U 0.6 U 
0.6 U 0.5 U 0.5 U 
0.6 U 0.6 U 0.5 U 
0.6 UJ 0.6 UJ 1.8 U 
3.7 U 3.7 U' 3.7 U 

0.6 UR 0.5 UR 0.6 UR 
0.6 U 0.5 U 0.6 U 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 
0.6,·U 0.6 U 0.5 U 

0.8 1 1.8 
0.6 U 0.6 U. . 0.6 U 
0.3 U 0.3 U 0.3 U 
0.6 U 0.6 U 0.6 U 
0.3 U 0.3 U 0.3 U 
0.6 U 0.6 U 0.6 U 
0.3 U 0.3 U . 0.3 U 
0.5 J,J 0.6 U 0.6 U 
0.6 U 0.6 U 0.5 U 
0.6 U 0.6 U 0.6 U 
0.3 U 0.3 U 0.3 U 
0.6 U o.e U 0.6 U 
0.5 U 0.6 U 0.6 U 
0.6 U 0.6 U 0.6 U 
0.6 U 0.6 U 0.6 U 
6.3 U 6.3 U 6.3 U 
0.6 U 0.6 U 0.6 U 
0.6 UJ 0.6 UJ 0.5 UJ 
0.5 U 0.6 U 0.6 U 
0.6.U .0.6U 0.6 U. 
4.6 U 4.6 U . 4.6 U 
0.6 U 0.6 U 0.5 
0.5 U 0.6 U 0.6 U 
0.5 U 0.6 U 0.5 U 
o.n.! 0.6 U' 0.6U 

• 
03SWSD17 03SWSD18 03SWSD18 03SWSDla 03SWSD19 

03SW1701-F 03SW1e01 03SW1801.F 03SW1a01 03SW1g01·F 
03SW1701-F 03SW1801 03SW1801-F 03SW1901 03SW1901-F 

SW SW SW SW SW 
NORMAL NORMAL NORMAL ORIG ORIG 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 

Y Y Y Y Y 
GRAB GRAB GRAB GRAB GRAB 

0.3 U 0.3 U 
0.5 U 0.6 U 
0.3 0.3. U 
0.3 U 0.3 U 
0.6 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 
44 U 44 U 

0.6 W 0.6 W 
0.6 U 0.6 U 
0.5 U 0.6 U 
0.5 U 0.6 U 
0.6 W 0.6 UJ 
3.7 U 3.7 U 

0.6 UR 0.5 UR 
0.5 U 0.6 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.6 U 0.6 U 
0.6 U 0.6 U 
0.6 U 0.5 U 
0.3 U 0.3 U 
0.6 U 0.6 U 
0.3 U 0.3 U 
0.6 U 0.6 U 
0.3 U 0.3 U 
0.6 UJ 0.6 UJ 
0.6 U 0.5 U 
0.6 U '0.6 U 
0.3 U 0.3 U 
0.6 U 0.6 U 
0.6 U 0.5 U 
0.6 U 0.6 U 
0.6 U 0.6 U 
6.3 U 6.3 U 
0.6 U 0.6 U 
0.6 UJ 0.6 W 
0.5 0.6 U 

.. - .0.6 U 0.6 U 
4.6 U 4.6 U 
0.5 U 0.6 U 
0.6 U 0.6 U 
0.5 U 0.5 U 

_ 0.6 U -- 0.6 U 



LOCATION 03SWSD08 03SWSD08 
NSAMPLE 03SW0801 03SW0801-F 
SAMPLE 03SWOeOl 03SW0801-F 
MATRIX SW SW 
SACODE NORMAL NORMAL. 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . . . . 
VAUDATED Y' Y 
COLLECTION METHOD aRAB aRAB 
TRANS· 1 2-DICHLOROETHENE 0,6 U 
TRANS· 1 3·DICHLOROPROPENE 0,3 U 
TRANS· 1 4-DICHLORQ-2-BUTENE 0.6 UJ 
TRICHLOROETHENE 0.6 U 
TRICHLOROFLUOROMETHANE 0,5 U , 
VINYL ACETATE 0.6 UJ 
VINYL CHLORIDE , 0.3 U 
Semivol .. 1II.0raanlca UQlL 
1246-TETRACHLOROBENZENE 0.98 U 
1 24-TRICHLOROBENZENE 0,98 U 
1 2·DICHLOROBENZENE 0,98 U 
1 3·DICHLOROBENZENE 0.98 U 
1 4-DICHLOROBENZENE 0.98 U 
1 4·NAPHTHOQUINONE 0.98 U 
1 4-PHENYLENEDIAMINE 0.98 UR 
I-NAPHTHYLAMINE 0.98 U 
2 2'·OXYBIS I-CHLOROPROPANE 0.98 U 
234 8·TETRACHLOROPHENOL 0.98 U 
246·TRICHLOROPHENOL 0,98 U 
24 e·TRICHLOROPHENOL 0.98 U 
24-DICHLOROPHENOL C.98. U 
24·DIMETHYLPHENOL 0.98 U 
2 4·DINITROPHENOL 0.98 UJ 
2 e·DICHLOROPHENOL 0.98 U 
2-ACETYLAMINOFLUORENE 0.98 U 
2-CHLORONAPHTHALENE 0,98 U 
2-CHLOROPHENOL 0.98 U 
2·METHYLNAPHTHALENE 0.02 U 
2-METHYLPHENOL 0,98 U 
2-NAPHTHYLAMINE 0.98 U 
2-NITROANIUNE 0.98 U 
2-NITROPHENOL 0,98 U 
2-PICOUNE 0.98 U 
3&4-METHYLPHENOL 0,98 U 
33'·DICHLOROBENZIDINE 0,98 U 
33'·DIMETHYLBENZIDINE 0.98 UJ 
3-METHYLCHOLANTHRENE 0.98 U 

\, 3-NITROANILINE 0.98 U 
4 6-DINITRQ-2-METHYLPHENOL 0,98 UJ 
4-AMINOBIPHENYL 0.98 U 
4-BROMOPHENYL PHENYL ETHER 0.98 U 
4-CHLORQ-3-METHYLPHENOL 0.98 U 
4-CHLOROANIUNE 0.98 U 
4-CHLOROPHENYL PHENYL ETHER 0.98 U 
4·NITROANIUNE 0.98 U 
4-NITROPHENOL 0.98 UJ 
4-NITROQUINOLINE -1-0XIDE 0.98 U 
5-NITRQ-e-TOLUIDINE 0.98 U 
7. 12-DIMETHYLBENZ(A)ANTHRACENE 0.98 U -

• 

TABLE E-8 

SUMMARY OF ANALYTIC RESULTS IN LOW FLOW SURFACE WATER 
SWMU 3 • OLD JEEP TRAlLA.ITTLE SULPHUR CREEK 

NSWCCRANI! 

03SWSD15 03SWSD15 
03SW1501 03SW1501-F 
03SW1501 03SW1501-F 

SW SW 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL . . .. 

Y, Y 
aRAB ORAB 
0,5 U 
0,3 U 
0.6 U 
0.6 U 
0.5 U 
0.5 U 
0.3 U 

0.95 U 
0,96 U 
0,96 U 
0.95 U 
0.95 U 
0.95 U 

0.95 UR 
0.96 U 
0.96 U 
0,9S U 
0.96 
0,95 U 
0,96 U 
0,96 U 
0.96 W 
0.96 U 
0.96 U 
0.95 U 
0.95 U 
0.019 U 
0.06 U 
0.96 U 
0,96 U 
0.96 U 
0,96 U 
0.96 U 
0.96 U 
0.96 UJ 
0,96 U 
0.96 U 
0.96 W 
0.96 U 
0,96U 
0.96 U 
0,96 U 
0.95 U 
0.96 U ' 
0.95 UJ 
0.96 U 
0,96 U 
0,96 U 

CRANE, INDIANA 
PAaE 2 OF 12 

03SWSD18 03SWSD18 
03SW1801 03SW1801-F 
03SW1801 03SW1801-F 

SW SW 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL . . . .' 

Y Y 
aRAB ' aRAB 
0,6 U 
0.3 U 
0.6 U 
0.6 U .. 
0.6 U 
0.6 U 
0.3 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 
lW 
1 U 
1 U 
1 U 
1 U 

0.019 U 
1 U 
1 U 
1 U' 
1 U 
1 
1 U 
1 UJ 
1 U 
1 U 
1 U 
1 UJ 
1 U' 
1 U 
1 U 
1 U 
1 U 
1 U 

·IW 
1 U 
1 U 
1 U 

• 

03SWSD17 
03SWI701 
03SWI701 

SW 
NORMAL 

NM 
NORMAL .. 

Y 
aRAB 
0,6U 

. 0,3 U 
0.6 
0.4 J 
0.5 U 
0.5 U 
0.3 U 

0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 

0.98 UR 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 W 
0.98 U 
0,98 U 

'0.98 U 
0.98 U 
0.021 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 W 
0.98 U 
0.98 U 
0.98 W 
0.98 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 W 
0.98 U 
0.98 U 

_0.98 U 

03SWSD17 03SWSD18 03SWSD18 03SWSD19 03SWSD19 
03SW1701.f' 03SW1801 03SW1801-F 03SW1801 03SW1801-F 
03SWI701-F 03SW1801 03SW1801.f' 03SW1901 03SW1901-F 

SW SW SW SW SW 
NORMAL NORMAL NORMAL ORIO ORla 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 

Y Y Y Y Y 
aRAB aRAB aRAB aRAB aRAB 

0,6 U 0,6 U 
0.3 U 0,3 U 
0.6 U 0.6 U 
0.6 U 0,6 U 
0.6 U 0.6 U 
0.6 U 0.6 U 
0.3 W 0.3 UJ 

0.98 U 0.94 U 
0.98 U 0.94 W 
0.98 U 0.94 UJ 
0.98 U . 0.94 UJ 
0.98 U 0.94 U 
0.98 U 0.94 U 

0.98 UR 0.94 UR 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 UJ 0.94 W 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94'W 
0.98 U 0.94 U 
0.019 U 0.019 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.88 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 UJ 0.94 W 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 W 0.94 W 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0,94 U 
0.98 U 0.94 U 
0.98 U 0.94 W 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 

---~--

• 



• 
LOCATION 03SWSD06 03SWSDOe 
NSAMPLE 03SW0601 03SW0601·F 
SAMPLE 03SW0601 03SWOeOl·F 
MATRIX SW SW 
SACODE NORMAL NORMAL 
QC_TYPE NM NM 
STATUS NORMAL NORMAL. 
SAMPLE DATE . . . . 
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
AA·DIMETHYLPHENETHYLAMINE 0.98 U 
ACENAPHTHENE 0.02 U 
ACENAPHTHYLENE 0.02 U 
ACETOPHENONE 0.98 U 
ANILINE 0.98 U 
ANTHRACENE 0.02 U 
ARAMITE 0.98 U 
BENZO A ANTHRACENE 0.02 U 
BENZO A PYRENE 0.02 U 
BENZO B FLUORANTHENE Q.02U 
BENZO a HI PERYLENE 0.02 U 
BENZO K)FLUORANTHENE 0.02 U 
BENZYL ALCOHOL 0.98 U 
BIS 2·CHLOROETHOXY METHANE 0.98 U 
BIS 2-CHLOROETHYL ETHER 0.98 U 
BIS 2-ETHYLHEXYL PHTHALATE 0.98 U 
BUTYL BENZYL PHTHALATE 0.98 U 
CHLOROBENZILATE 0.98 U 
CHRYSENE 0.02 U 
DI-N-BUTYL PHTHALATE 0.98 U 
DI-N-OCTYL PHTHALATE 0.98 U 
DIALLATE 0.98 U 
DIBENZO A IiLANTHRACENE 0.02 U 
DIBENZOFURAN 0.98 U 
DIETHYL PHTHALATE 0.98 U 
DIMETHYL PHTHALATE 0.98 U 
DIPHENYLAMINE 0.98 U 
ETHYL METHANE SULFONATE 0.98 U 
ETHYL PARATHION 0.98 U 
FLUORANTHENE 0.02 U 
FLUORENE 0.02 U 
HExACHLOROBENZENE 0.98 U 
HEXACHLOROBUTADIENE 0.98 U 
HEXACHLOROCYCLOPENTADIENE 0.98 U 
HEXACHLOROETHANE 0.98 U 
HEXACHLOROPROPENE 0.98 U 
INDENO 1 2 3-CD PYRENE 0.02 U 
ISOORIN 0.99 U 
ISOPHORONE 0.98 U 
ISOSAFROLE 0.98 U 
KEPONE 0.98 UR 
METHAPYRILENE 0.98 U 
METHYL METHANE SULFONATE 0.98 U 
METHYL PARATHION 0.98 UJ 
N-NITROSo-DI-N·BUTYLAMINE 0.98 U 
N-NITROSo- I-N·PROPYLAMINE 0.98 U 
N-NITROSODIETHYLAMINE 0.98 U 
N-NITROSODIMETHYLAMINE 0.98 U 
N-NITROSOMETHYLETHYLAMINE - - 0.98 U. 

• i'ABLEE~ 

SUMMARY OF ANALYTIC RESULTS IN LOW FLOW SURFACE WATER 
SWMU 3 • OLD JEEP TRAlLILITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAOE30F12 

03SWSD15 03SWSD15 03SWSD16 03SWSD18 03SWSD17 
03SW1501 03'SWI501-F 03SW1601 03SW1601·F 03SW1701 
03SW1501 03SW1501-F 03SW1601 03SW1601-F 03SW1701 

SW SW SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . .. . . 

Y Y Y Y Y 
aRAB ORAB ORAB aRAB GRAB 
0.95 U 1 U 0.98 U 
0.019 U 0.019 U 0.021 U 
0.019 U 0.019 U 0.021 U 
0.96 U 1 U 0.98 
0.95 U 1 U 0.98 U 
0.019 U 0.019 U 0.021 U 
0.95 U 1 U 0.98 U 
0,019 U 0.019 U 0.021 U 
0,019 U 0.019 U 0.021 U 
0.019 U 0.019 U 0.021 U 
0,019 U 0.019 U 0.021 U 
0.019 U 0.019 U 0.021 U 
0.95 U ·1 U 0.98 U 
0.96 U .. I U ·0.98 U 
0.96 U 1 U 0.98 U 
.0.96 U 1 U 0.98 U 
0.95 U 1 U 0.98 U 
0.96 U 1 U 0.99 U 
0.019 U 0.019 U 0.021 U 
0.96 U 1 U 0.98 U 
0.96 U I.U 0.98 U 
0.96 U .1.U 0.98 U 
0.019 U 0,019 U '0.021 U· 
0.96 U 1 U 0.98 U 
0.96 U 1 U 0.98 U 
0.95 U 1 U 0.98 U 
0.95 U 1 U 0.98 U 
0.95 U 1 U 0.98 U 
0.95 U 1 U 0.98 U 

0.019 U 0.019 U 0.021 U 
0.019 U 0,019 U 0.021 U 
0.96 U 1 U 0.98 U 
0.96 U 1 U - 0.98 
0.96 U 1 U 0.98 U 
0.95 U 1 U 0.98 U 
0.95 U 1 U 0.98 U 
0.019 U 0.019 U 0.021 U 
0.95 U 1 U 0.98 U 
0.96 U 1 U 0.98 U 
0.96 U 1 U 0.98 U 

0.95 UR " 
1 UR 0.98 UR 

0_96 U I·U 0.98 U 
0.96 U 1 U 0.98 U 
0.96 UJ lW 0.98 W 
0.95 U 1 U 0.98 U 
0.96 U o' 1 0.98 U 
0.95 U 1 U 0.98 U 
0.95 U 1 U 0.98 U 
0.96 U 1 U 0.98 U 

03SWSD17 03SWSD18 03SWSD18 
03SW1701·F 03SWIaOI 03SWlaOl-F 
03SW1701-F 03SWIaOI 03SWlaOl-F 

SW SW SW 
NORMAL NORMAL NORMAL 

NM NM NM 
NORMAL NORMAL NORMAL . . . . . . 

Y Y Y 
GRAB DRAB GRAB 

0.98 U 
0.019 U 
0.019 U 
0.98 U 
0.98 U 
0.019 U 
0.98 U 
0.019 U 
0.019 U 
0.019 U 
0.019 U 
0.019 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 

0.019 U 
0.98 U 
0.98 U 
0.98 U 
0.019 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.019 U 
0.019 U 
0.98 U 
0.98 U 

·0.98 U 
0.98 U 
0.98 U 
0,019 U 
0.98 U 
0.98 U 
0.98 U 

0.98 UR 
0.98 U 
0.96 U 
0.98 U 
0.98 U .. 0.98 U 
0.98 U 
0.98 U 
0.98 U 

1 

03SWSD19 
03SW1901 
03SW1901 

·SW 
ORIO 
NM 

NORMAL . . 
Y 

aRAB 
0.94 U 

0.019 U 
0.019 U 
0.94 U 
0.94 U 
0.019 U 
0.94 U . 

0.019 U 
0.019 U 
0.019 U . 
0.019 U 
0.019 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 

0.019 U 
0.94 U 
0.94 U 
0.94 U 
0.019 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 

0.Q19 U 
0.Q19 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.019 U 
0.94 U 
0.94 U 
0.94 U 

0.94 UR 
0.94 U 
094 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 

•• 
03SWSD19 

03SW1901-F 
03SW1901·F 

sw 
ORIO 
NM 

NORMAL . . 
Y 

GRAB 

-. 

j 

. .1\; 

,,~~ 
..t 



LOCATION 03SWSD08 03SWSD08 
NSAMPLE 03SWOeOl 03SW0601·F 
SAMPLE 03SW0601 03SW0601·F 
MATRIX SW SW 
SACODE NORMAL • NORMAL 
OC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE .. . . 
VAILIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
N·NITROSOMORPHOLINE 0.98 U 
N·NITROSOPIPERIDINE 0.98 U 
N·NITROSOPYRROLIDINE 0,98 U 
NAPHTHALENE 0.02 U 
00 o-TRIETHYL PHOSPHOROTHIOATE 0.96 U 
0-TOLUIDINE . 0.98 U 
p. DIMETHYLAMINO\AZOBENZENE 0.98 U 
PENTACHLOROBENZENE 0.98 U 
PEN ACHLOROETHANE 0.98 U 
PENTACHLORONITROBENZENE 0.98 U 
PHENACETIN 0.98 U 
PHENANTHRENE 0.02 U 
PHENOL 0.98 U 
PRONAMIDE 0.98 U 
PYRENE 0.02 U 
PYRIDINE 0.98 U 
SAFROLE 0.98 U 
EnorQollca UOIL 
1 36·TRINITROBENZENE 0.35 U 
1 3·DINITROBENZENE 0.35 U 
248·TRINITROTOLUENE 0.35 U 
24·DINITROTOLUENE 0.35 U 
26·DINITROTOLUENE 0.35 U 
2·AMINo-4 6·DINITROTOLUENE 0.75 J 
2·NITROTOLUENE 0.35 U 
3·NITROTOLUENE 0.35 U 
4·AMIND-26·DINITROTOLUENE 1.7 
4·NITROTOLUENE 0.35 U 
HMX 12 
NITROBENZENE 0.35 U 
NITROCELLULOSE 750 U 
NITROOLYCERIN 3.5 U 
PETN 0.16 U 
RDX 4.4 
TETRYL 0.36 U 
Pesticides/PCB'. UGiL 
44'·DDD 0.026 U 
44'·DDE 0.025 U 
44'·DDT 0.026 U 
ALDRIN 0.006 U 
ALPHA·BHC 0.005 U 
ALPHA·CHLORDANE 0.016 U 
AROCLOR·l016 0.26 U 
AROCLOR·I221 0.25 U 
AROCLOR·1232 0.25 U 
AROCLOR·1242 . 0.26 U 
AROCLOR·1248 0.25 U 
AROCLOR·1264 0.25 U 
AROCLOR·1260 0.26 U 

I .• 

TABLE E-6 

SUMMARY OF ANALYTIC RESULTS IN LOW FLOW SURFACE WATER 
SWMU 3 • OLD JEEP TRAlLlUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 4 OF 12 

03SWSD15 03SWSD15 03SWSD16 03SWSD18 03SWSD17 
03SW1501 03SW1501·F 03SW1801 03SW1801·F 03SW1701 
03SW1501 03SW1501·F 03SWHIOI 03SWleOl.F 03SW1701 

SW SW SW SW SW 
NORMAL NORMA,L NORMAL NORMAL NORMAL 

.NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 

Y Y Y Y Y 
'ORAB GRAB GRAB GRAB aRAB 
0.96 U 1 U 0.98 U 
0.96 U 1 U 0,98 U 
0.95 U 1 U 0.98 U 

0.019 U 0.02 U 0.02 U 
0.96 U 1 U 0.98 U . 
0.96 U 1 U 0.98. U 
0.96 U 1 U 0.98 U 
0.96 U 1 U 0.98 U 

. 0.96 U 1 U 0.98 U 
0.96 U 1 U 0.98 U 
0.96 U 1 U .0.98 U 

0,019.U 0.019 U 0.021 U 
0.95 U 1 U 0.98 U 
0.95 U 1 U' 0.98 U 

0.019 U 0.019 U 0.021 U 
0.96 U 1 U 0.98 
0.96 U 1 U 0.98 U 

" 

0.35 U 0.35 U 0.36 U 
0.36 U 0.36 U 0.36 U 
0.36 U 0.36 U 0.68 
0.36 U 0.36 U 0.36 U 
0.35 U 0.35.U 0.36 U 
0.36 U 0.35 U 0.37 J 
0.35 U 0.36 U 0.36 U 
0.36 U 0.36 U 0.35 
0.36 U .0.36 U 0.83 
0.35 U 0.36 U 0.35 U 

3.1 3.1 J 7.2 J 
0.35 U 0.36 U 0.36 U 
760 U 750 U 750 U 
3.6 U 3.5 U 3.5 

0.16 U 0.18 U 0.18 U 
2.4 J 2.3 11 

0.36 U 0.35 U 0.36 U 

0.024 U 0.026 U 0.026 U 
0.024 U 0.026 U 0.026 U 
0.024 U 0.026 U 0.026 U 
0.0046 U 0.0049 U . 0.0049 U 
0.0048 U 0,0049 U 0.0049 U 
0,014 U 0.Q16 U 0.Q16 U 
0.24 U 0.25 U 0.26 U 
0.24.U 0.26 U 0.26 U .' 
0.24 U 0.26 U 0.25 U 
0,24 U 0.25 U 0.26 U 
0.24 U 0.26 U 0.26 U 
0.24 U 0,26 U 0.26 U 
0,24 U 0.26 U 0.26 U 

• 

03SWSD17 03SWSD18 03SWSD18 03SWSDUI 03SWSD18 
03SWI701·F 03SW1801 03SW1S0l·" 03SW100l 03SW100l-P 
03SW1701·F 03SW1801 03SW1S0l-F 03SW100l 03SW100l-F 

SW SW SW SW SW 
NORMAL NORMAL NORMAL ORIO ORIO 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAIL . . . . . . . . . . 

Y Y Y Y Y 
GRAB GRAB GRAB GRAB aRAB 

0.98 U 0.94 U 
0.98 U 0,94 U 
0.98 U 0.94 U 
0,02 U 0.019 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 
0.98 U 0.94 U 

0.019 U 0,019 U 
0.98 U 0.94 U 
0.98 U 0.94 U 

0.019 U 0,019 U 
0.98 U 0.94 U 
0.98 U 0.94 U 

0.36 U 0.36 UJ 
0.36 0.36 UJ 
0.36 U 0.36 U 
0.35 U 0.35 UJ 
0.36 U 0.36 UJ 
0.35 U 0.35 U 
0.35 U 0.36 UJ 
0.35 U 0.36 UJ 
0.68 J 0.64 J. 
0.36 U 0.35 UJ 

7.2 8.6 J 
0.36 U 0.35 U 
750 U 750 U 
3.5 U 3.6 U 
0.16 0.18 U 

9.6 7.7 J 
0.36 U . 0.36 U 

0.25 U 0.024 U 
0.026 U 0.024 U 
0.025 U 0.024 U 
0.0049 U 0.0047. U 
0.0049 U 0.0047 U 
0.016 U 0.014 U 
0.25 U 0.24 U 

. 0.26 U 0.24 U 
0.26 U 0.24 U 

..... 0.26 0.24 U 
0.26 U 0.24 U 
0.25 U 0.24 U' 
0.26 U 0.24 U 

• 



• 
LOCATION 03SWSD06 03SWSDoe 
NSAMPLE 03SW0601 03SW0601-F 
SAMPLE 03swoeOl 03SWoeOl-F 
MATRIX SW SW 
SACODE NORMAL NORMAL 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . - - . 
VAUDATED Y Y 
COLLECTION METHOD aRAB aRAB 
BETA-BHC 0,015 U 
DELTA-BHC 0.025 U 
DIELDRIN 0.01 U 
ENDOSULFAN I 0.025 U 
ENDOSULFAN II 0.026 U 
ENDOSULFAN SULFATE 0.05 U 
ENDRIN 0.03 U 
ENDRIN ALDEHYDE 0.06 U 
ENDRIN KETONE 0.03 U 
GAMMA-BHC1UNDANEl 0.025 U 
GAMMA-CHLORDANE 0.015 U 
HEPTACHLOR 0.Q16 U 
HEPTACHLOR EPOXIDE 0.006 U 
METHOXYCHLOR 0.059 U 
TOXAPHENE 1.6 U . 
Herbicides UQ/Ll 
246·T 0.064 J 
245·TP SILVEX 0.04 U 
24-0 0.04 U 
DINOSEB 0.04 U 
HEXACHLOROPHENE 0.01 U 
PENTACHLOROPHENOL 0.01 U 
Totlll Metlli. (UG/L) 
ALUMINUM . 213 J 
ANTIMONY 0.46 U 
ARSENIC 0.56 
BARIUM 120 J 
BERYLUUM 0.1 U 
CADMIUM 0.7 U 
CALCIUM 31600 
CHROMIUM 0.6 J 
COBALT 0.31 
COPPER 2.6 
IRON 373 
LEAD 20 
MAGNESIUM 10300 J 
MANGANESE 29.5 
MERCURY 0.1 UJ 
NICKEL 1.9 J 
POTASSIUM 5100 
SELENIUM 0.4 U 
SILVER 0.1 U 
SODIUM 5850 
THALLIUM 0.1 U 
TIN 2.6 U 
VANADIUM' 0.64 
ZINC 6.3 U 
Dissolved Metal. IUG/L! 

IALUMINUM L 19~3.U::I 

• 
TABLE E-S 

SUMMARY OF ANALYTIC RESuLTS IN LOW FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TR!l-iU1..ITTLE SULPI:IUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAaE50F12 

03SWSD15 03SWSD15 03SWSD16 03SWSD16 03SWSD17 
03SW1501 03SW1501-F 03swi601 03SW1601-F 03SW1701' 
03SW1501 03SW1501-F 03SW1801 03SW1801-F 03SW1701 

SW SW SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL. NORMAL 

. - .. . . . - . . 
Y Y Y Y Y 

aRAB aRAB aRAB aRAB aRAB 
0.014 U 0.016 U 0.016 U 
0.024 U 0.025 U 0.025 U 
0.0095 U 0.0098 U 0.0098 U 
0.024 U 0.026· U 0.026 U 
0.024 U 0.026 U 0.025 U 
0.048 U 0.04S U 0.049 U 
0.029 U 0.029 U 0.029 U 
0.048 U 0.049 U 0.049 U 
0.029 U 0.029 U 0.029 U 
0.024· U 0.025 U 0.025 U 
0.014 U 0.015 U 0.Q16 U· 
0.014 U 0.015 U· ·0.016 U 

.0.0048 U ..... ·0.0049·U " .. ·0.0049 U 
0.067 U 0.059 U 0.059 U 

1.4 U 1.5 'U 1.6 U 
.' 

0.04 U O.04U . ..~.' 0.042 R 
0.04 U 0.04 U 0.04U 
0.04 U 0.045 R 0.04 U 
0.04 U 0.04 U 0.04 U 
0.01 U 0.01 U 0.01 U 
O.Ol·U 0.01 U 0.01 U 

86.7 24 73.7 
0.1 U 0.12 U 0.22 U 
·0.23 0.23 0.29 
61.6 63.1 96.1 

0.1 U 0.1 U 0.1 U 
0.7 U 0.7 U 0.7 U 

26400 J 27400· J " 27300 J. 
0.47 U 0.33 U 0.49 U 

0.13 0.1 U 0.16 
0.75 2.2 1.6 

203 J 114 J 221 J 
0.26 0.21 0.83 

6830 J 6290 J 8120 J 
7.4 J 10.2 J 21.3 J 
0.1 U 0.1 U 0.1. 

1.2 1. 1.4 
1170 J 1300 J 2150 J 
0.4 U 0.4 U . 0.4 U 
0.1 U 0.1 U 0.13 U 
4290 3730· 4700 
0.1 U . 0.1 U 0.1 U 
2.8 J 4.9 J 3.8 J. 
0.16 0.1 U 0.16 
2.1 2.6 3.4 

10.6 2.8 U 

• 
03SWSD17 03SWSD18 03SWSD18 03SWSDle 03SWSDle 

03SW1701-F 03SW1801 03SW1801-F 03SW11101 03SW1901-F 
03SW1701-F 03SW1aOl 03SW1801-F 03SW1901 03SW1901-F 

SW SW SW SW SW 
NORMAL. . NORMAL NORMAL ORla ORla 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL .. . . . . . . . . 

Y Y Y Y Y 
aRAB aRAB aRAB aRAB aRAB 

0,016 U 0.014 U 
0.026 U 0.024 U 
0.0098 U 0.0094 U 
0.026 U 0.024 U 
0.026 U 0.024 U 
0.049 U 0.047 U 
0.029 U 0.028 U 
0.049 U 0.047 U 
0.029 U 0.028 U 
0.025 U 0.024 U 
0.015 U 0.014 U 
0.016 U ... 0.014 U .' 

·0.0049 U 0.0047·U 
0.069 U 0.067 U 
.1.6 U' 1.4 U 

0.04 U 0.04 U 
0.04 U 0.04 U 

~}~ 
.:;",~ 

0.04 U 0.049 R 
0.04 U 0.04 U 
0.01 U 0.01 U 
0.01 U 0.01 U 

46 29.9 
0.22 U 0.17 U 

0.3 0.26 
98.3 97.6 

0.1 U 0.1 U 
0.7 U . 0.7 U 

27800 J 31000 J 
0.4 U 0.33 U 
0.15 0.12 
1.3 1.1 

179 J 160 J 
0.38 0.2 

7920 J 7580 J 
16.7 J 34.8 J 
0.1 U 0.1 U 

1 1.1 
2150 J 2000 J 
0.4 U 0.4 U 
0.4 U 0.1 U 
4620 4440 
0.1 U 0.1 U 
4.2 J 4.9 J 
0.12 0.1 U 
3.1 1.8 

2.8 V 2.6 U 6.6 ] 



LOCATION 03SWSD06 03SWSD06 
NSAMPLE 03SW0801 03SWOaOl-F 
SAMPLE 03SW060'1 03SW0601·F 
MATRIX SW SW 
SACODE NORMAL NORMAL 
QC_TYPE NM NM 
STATUS NORMAL' NORMAL 
SAMPLE DATE . . . . 
IJAUDATED Y Y 
COLLECTION METHOD GRAB GRAB 
ANTIMONY . 1.2 J 
ARSENIC 0.42 
BARIUM 114 J 
BERYLWUM 0.1 U 
CADMIUM 0.7 U 
CALCIUM 31200 
CHROMIUM 0.19 U 
COBALT 0.19 
COPPER 1.6 
IRON 164 J 
LEAD 1.1 
MAaNESIUM 10400 J 
MANaANESE 10.2 
MERCURY 0.1 W 
NICKEL 1.2 J 
POTASSIUM 5010 
SELENIUM 0.S2 J 
SILVER 0.1 U 
SODIUM 6020 
THALWUM 0.1 U 
TIN 4.4 U 
VANADIUM 0.18 
ZINC 0.6 UJ 
Miscelleneous Parameters 
PERCHLORATE (ualL 
TOTAL SUSPENDED SOLIDS 
Field P"ramet ..... 
DISSOLVED oxvaEN MaIL 9.06 
NITRATE MQ/L 0.1 
NITRITE MaIL 0 
OXIDATION REDUCTION POTENTIAL MV 316.4 
PH S.U. 8.26 
SPECIFIC CONDUCTANCE MS/CM 0.312 
TEMPERATURE C 26.46 
TURBIDITY._ (NTU) - 8.4 - -~---

• 

TABLEE~ 

SUMMARY OF ANALYTIC RESULTS IN LOW FLOW SURFACE WATER 
SWMU 3 • OLD JEEP TRAIUUTTLE SULPHUR CREEK 

NSWC CRANE 
CRANE. INDIANA 

PAGE80F12 

03SWSD15 03SWSD15 03SWSD18 03SWSDHI 03SWSD17 
03SW1501 03SW1501·F 03SW1801 03SW1801-F 03SW1701 
D3SW1S0l D3SW1501-F 03SW1801 03SW1801·F 03SW1701 

SW SW SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM 
NORMAL NOI'IMAL NORMAL NORMAL NORMAL . . .. , . . .. . . 

Y Y Y Y Y' 
GRAB GRAB aRAB GRAB aRAB 

0.2 U 0.14 U 
0.2 U 0.23 
63.1 81.7 

0.1 0.1 U 
0.7 U 0.7 U 

27100 J 27100 J 
0.43 U 0.37 U 

0.11 0.73 
0.64 1.2 
105 107 

0.\ U 0.1 U 
6770 J 6000 J 
3.4 J 4'.6 J 
0.1 U 0.1 U 

1.1 1.2 
1160 'J 1260 J 

. '0.4 U .... 0.4 U "j 

0.1 U 0.1 U 
4200 3640 
0.1 U 0.1 U 
4.6 J 4.9 J 
0.1 U 0.1 U 

--'-- 1.6 1.6 -----

4 U 4 U 4 U 
2 U 2 U 9 

10.92 7.9 9.62 
0.19 0.14 0.2 

0.003 0.001 0.004 
342 336 372 
7.79 7.61 7.28 

0.263 0.261 0.292 
16 16.01 . 14.6 
0 0 0.7 

• 

03SWSD17 03SWSD18 03SWSD1S 03SWSD1S1 03SWSD1S1 
03SWI701.F 03SW180t 03SWt801·F 03SW190t 03SW100t-F 
03SW1701·F 03SW1S01 03SW1801·F 03SW1S101 03SW1S101·F 

SW SW SW SW SW 
NORMAL NORMAL NORMAL ORIG ORla 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 

Y Y Y Y Y 
aRAB, aRAB aRAB aRAB aRAB 
0.36 U 0.32 U . 0.2 U 

0.26 0.21 0.24 
105 97.7 98.3 

0.1 U 0.1 0.1 U 
0.7 U 0.7 U 0.7 U 

29200 J 26900 J 26900 J 
0.63 J 0.38 U 0.37 U 
0.11 0.13 0.13 
1.4 1.2 1 
108 98.6 97.6 

0.\ U 0.1 U 0.1 U 
7810 J 7880 J 7330 J 
12.2 J 12.1 J 36.6 J 
0.1 U 0.1 U 0.1 U 

1.4 1.2 1.1 
2080 J . 2090 J 1930 J 
0.4 U 0.4 U 0.4 U 
0.1 U 0.1 U 0.1 U 
4410 4480 4210 

O. U 0.1 U 0.1 U 
6.8 J 6.4 J 6 J 
0.1 U 0.1 U 0.1 U 

__ ~2.L_ -- --- -- 2.3 - -- 2.8 

4 U 4 U 
·2 U 2 U 

10.63 10.27 
0.16 0.13 I 

0.001 0.002 
396 394 
7.32 8.82 

0.278 0.276 I 

14.7 14.8 
1.8 1.3 

• 



• 
LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACDDE 
OC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
Volalile Oraanlca UG/Ll 

1 1 1 2·TETRACHLOROETHANE 
1 1 HRICHLOROETHANE 

1 1 22·TETRACHLOROETHANE 
, , 2-TRICHLOROETHANE 

11·DICHLOROETHANE 
, ,·DICHLOROETHENE 

1 23-TRICHLOROPROPANE 

, 2-0 BROMQ-3-CHLOROPROPANE 

, 2·DIBROMOETHANE 
1 2·DICHLOROETHANE 
1 2-DICHLOROPROPANE 

14-DIOXANE .. 

2-BUTANONE 
2·HEXANONE 
3-CHLOROPROPENE 
4·METHYL·2-PENTANONE 

ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 

BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROOIBR MOM ETHANE 

CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS·12-DICHLOROETHENE 

CIS-1 3-DICHLOROPROPENE 

DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

ETHYL METHACRYLATE 

ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHY.L I DIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
S[yRENE 
TETRACHLOROETHENE 

T LUENE 
TOTAL XYLENES - ---

:. 
TABLE E-8 

SUMMARY OF ANALYTIC RESULTS'IN LOW FLOW SURFACE WATER 

SWMU 3 • OLD JEEP TRAlLlLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
.PAaE70FI2 

03SWSDOI 03SWSDOI 03SWS002 03SWS002 

03SWD101 03SW010l·P 03SWD201 03SWD201·P 

03SW0101 03SW01Dl·F 03SW0201 03SW0201.f 

BACK aROUND BACKaROUND BACKaROUND BACKaROUND 

NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 

. . .. . . . . 
Y Y Y Y 

aRAB aRAB aRAB aRAB 

0.3 W 0.3 W 

0.6 U 0.6 U 

0.3 U 0.3 U 

0.3 U 0.3 U 

0.6 U 0.6 

0.3 U 0.3 U 

0.3 U 0.3 U 

0.3 U 0.3 U 

0.3 U 0.3 U 

0.3 U 0.3 U 

0.3 U 0.3 U 

.. 44 U I. '.' 44 U . .. 
0.6 UR 0.6 UR 

0.5 U 0.6 U 

0.6 U 0.6 U 

0.6 U 0.6 U 

0.6 UR 0.6 UR 

3.7 U 3.7 U 

0.5 UR 0.5 UR 

0.6 UR 0.6 UR 

0.3 U 0.3 U 

0.3 U 0.3 U 

0.6 U 0.6 U 

.0.6 U 0.6 U 

0.6 U 0.6 U 

0.3 U 0.3 U 

0,6 U 0.6 U· 

0.3 U 0.3 U 

0.6 U 0.6 U 

0.3 U 0.3 U 

0.5 U 0.6 U 

0.6 U 0.6 U 

0.5 UR 0.6 R 

0.3 U 0.3 U 

0.6 U 0.6 U 

0.6 U 0.6 U 

0.6 U 0.6 U . 

0.6 U 0.6 U 

6.3 U 6.3 U , 
0.6 UR 0.6 UR 

0.6 W 0.6 W 

0.5 U 0.6 U 

0.6 W 0.6 UJ 

4.6 U 4.8 U . 

0.5 U 0.6 U 

0.6 U 0.6 U 

0.6 U 0.6 U 

'-'-. 0.6 U . 0.6 U .. -

03SWSD03 
03SW03Dl 
03SW0301 

BACKaROUND 
NORMAL 

NM 
NORMAL 

. . 
Y 

aRAB 

0.3 UJ 
0.6 U 
0.3 U 
0.3 U 
0.6 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
44 U 

0.6 UR 
0.6 U 
0.6 U 
0.6 U 

0.6 UR 
3.7· U 

0.6 UR 
0.6 UR 
0.3 U 
0.3 U 
0.6 U 
0.6 U 
0.6 U 
0.3 U 
0.6 U 
0.3 U 
0.6 U 
0.3 U 
0.6 U 
0.6 U 

0.6 UR 
0.3 U 
0.6 U 
0.6 U 
0.6 U 
0.6 U 
6.3 U 

0.6 UR 
0.6 W 
0.6 U 
0.6 W 
4.8 U 
0.6 U 
0.6 U 
0.6 U 

- .Q.6 U 

03SWSD03 
03SWD3Dl·P 
03SW0301.f 

BACKaROUND 
NORMAL 

NM 
NORMAL 

. . 
Y 

aRAB 

• 

I 

~ , 

J~ 



LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACOOE 
CC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
TRANS·'2·DICHLOROETHENE 
TRANS·'3·DICHLOROPROPENE 
TRANS·' 4·DICHLORQ-2·BVTENE 
TRICHLOROETI'iENE 
TRICHLOROFLVOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semlvolatlle Ol'Oenlc. UQlLI 
'245·TETRACHLOROBENZENE 
'24·TRICHLOROBENZENE 
, 2·DICHLOROBENZENE 
, 3·DICHLOROBENZENE 
, 4·DICHLOROBENZENE 
1 4·NAPHTHOOVINONE 
1 4·PHENYLENEDIAMINE 
I·NAPHTHYLAMINE 
2 2'·OXYBIS '·CHLOROPROPANE 
2348·TETRACHLOROPHENOL 
246·TRICHLOROPHENOL 
248·TRICHLOROPHENOL 
24·DICHLOROPHENOL 
2 4·DIMETHYLPHENOL 
2 4·DINITROPHENOL 
26·DICHLOROPHENOL 
2·ACETYLAMINOFLUORENE 
2·CHLORONAPHTHALENE 
2·CHLOROPHENOL 
2·METHYLNAPHTHALENE 
2·METHYLPHENOL 
2·NAPHTHYLAMINE 
2·NITROANIUNE 
2·NITROPHENOL 
2·PICOLINE 
3&4·METHYLPHENOL 
3 3'·DICHLOROBENZIDINE 
33'·DIMETHYLBENZIDINE 
3·METHYLCHOLANTHRENE 
3·NITROANILINE 
46·DINITRQ-2·METHYLPHENOL 
4·AMINOBIPHENYL 
4·BROMOPHENYL PHENYL ETHER 
4·CHLORQ-3·METHYLPHENOL 
4·CHLOROANIUNE 
4·CHLOROPti~NYL PHENYL ETHER 
4·NITROANILINE 
4·NITROPHENOL 
4·NITROOUINOLINE·,·OXIDE 
5·NITRQ-Q-TOLUIDINE 
7 '2·DIMETHYLBENZ A ANTHRACENE 

• 

TABLE E-8 

SUMMARY OF ANALYTIC RESULTS IN LOW FLOW SURFACE WATER 
, SWMU 3· OLD JEEP TRAlUUTTLE SULPHUR CREEK 

NSWC CRANE 
CRANE. INDIANA .-

PAGE aOF 12 

03SWSDOI D3SWSD01 03SWSD02 03SWSD02 
.. 03SW0101 03SW0101-F D3SW0201 D3SWD2D1·" 

03SW01Dl D3SWD101·F 03SW02Dl 039W02D1..f' 
BACKGROUND . BACKGROUND BACKGROUND BACKGROUND 

NORMAl. NORMAl. NORMAl. NORMAl. 
NM NM NM' NM 

NORMAl. NORMAL NORMAl. NORMAl. . . . . .. . . 
Y Y Y Y. 

GRAB GRAB GRAB GRAB 
0.5 U 0.6 U 
0.3 U 0.3 V 
0.6 W 0.6 VJ 
0.6 V 0.6 V 
0.6 V 0.6 V 
0.6 VJ 0.6 VJ 
0.3 ·V 0.3 V 

, U 0.96 V 
, V 0.98 V 
1 V 0.96 V 
, U· 0.96·V ... 

1 0.96 V 
1 V 0.96 V 

1 VR 0.96 vR 
, V 0.96. V 
1 V 0.98 V 
1 V 0.98 V 
, U 0.96 V 
1 U 0.98 V 
, V 0.98 V 
, V - 0.96 V 
lW 0.96 W 
·1 V 0.98 V· 
, V 0.96 V 
1 V 0.98·V 
1 V 0.96 V 

0.02 U .. 0.02 V 
, V·" 0.96 V" 
, V 0.96 V 
1 U 0.96 V 
, V 0.96 V 
, V 0.96 V 

U 0.96 V 
, V 0.96 V 

. , VJ 0.96 W 
1 V 0.96 U 
, U 0.96 V 
1 UJ 0.96 W 
1 V 0.98 V 
, U 0.96 V 
, V 0.96 V 
, U 0.96 V 
1 V 0.96 V 
1 U 0.96 V 
1 U 0.96 V 
, U 0.96 U 
1 U 0.96 U 
1 U 0.96 U 

• 

" 

03SWSD03 03SWSD03 
D3SWD3Dl D3SWD3Dl·F 
03SWD3D1 D3SW0301·F 

BACKGROUND BACKGROUND 
NORMAl. NORMAl. 
.·NM NM 

NORMAl. NORMAl. . . . . 
.Y Y 

GRAB GRAB 
0.6 V 
0.3 V 
0.6 W 
0.6 V 
0.6 V 
0.6 W 
0.3 V 

0.94 V 
0.94 V 
0.94 
0,94 V 
0.94 V 
0.94 V 

0.94 VR 
0.94 V 
0.94 V 
0.94 V· 
0.84 V 
0.94 V 
0.94 V 
0.94 V 
0.94 W 
·0.94 V 
'0.94 V 
0.94 V 
0.94~_ 

0.02 V 
0.94 V 
0.94 V 
0.94 V 
0.94 V 
0.94 V 
0.94 V 
0.94 V 
0.94. W 
0.94 V 
0.94 V 
0.94 W 
0.94 V 
0.94 V 

'0.94 V 
0.94 V 
0.94 V· 
0.94 U 
0.94 V 
0.94 U 
0.94 U 
0.94 

• 



• 
LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACODE 
OC_TVPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
A A·D METHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO Q H I PERYLENE 
BENZO Klf"LUORANTHENE 
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 HjANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
ETHYL PARATHION 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE . 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENQfl 23·CD1PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
METHYL PARATHION 
N·NITROSo-DI·N·BUTYLAMINE 
N·NITROSo-DI·N·PROPYLAMINE 
N·NITROSODIETHYLAMINE 
N·NITROSOOIMETHYLAMINE 
N·NITROSOMETHYLETHYLAMINE 

• 
TABLE E~ 

SUMMARY OF ANALVTIC RESULTS IN LOW FLOW SURFACE WATER 
SWMU 3 • OLD JEEP TRAllJUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
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03SWSDOI 03SWSDOI 03SWSD02 03SWSD02 
03SW0101 03SW0101·F 03SW0201 03SW0201·F 
03SW010l 03SW0101·F 03SW0201 03SW020l-F 

BACKGROUND BACKGROUND BACKGROUND BACKGROUND 
NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL . . . . .. . . 

V V V V 
GRAB GRAB GRAB GRAB 
1 U 0.98 U 

0.02 U 0.02 U 
0.02 U 0.02 U 

1 U 0.98 U 
1 U 0.98 U 

0.02 0.02 U 
1 U 0.98 U 

0.02 U 0.02 U 
0.02U 0.02 U 
0,02 U 0.02 U 
0.02 U 0.02 U 
0.02 U 0.02 

1 U 0.96 U 
1 U 0.96 U 
1 U 0.96 U 
1 U 0.98 U 
1 U .. 

0.96 U 
1 U 0.96 U 

0.02 U 0.02 U 
1 U 0.98 U 
1 U '0.96 U' 
1 U 0.98 'U 

0.02 U 0.02 U 
1 U 0.96 U . 
1 U 0.98·U 
1 U '0.96 U 
1 U 0.96 U 
1 U ' .. . 0.98 U 
1 U 0.96 U 

0.02 U 0.02 U 
0.02 U 0.02 U 

1 U 0.98 U 
1 U 0.98 U 
1 U 0.98 U 
1 U 0.96 U 
1 U 0.98 U 

0.02 U 0.02 U 
1 U 0.98 U 
1 U 0.96 U 
1 U 0.96 U 

1 UR 0.98 R 
1 U 0.98 U 

U 0.98 U 
1 U 0.98 U 
1 U 0.96.U 
1 U ... . , 0.98 U' .. 
1 U 0.98 U 
1 U 0.98 U 
1 U 0.98 U 

• 
03SWSD03 03SWSD03 
03SW0301 03SW0301·F 
03SW0301 03SW03()1·F 

BACKGROUND BACKGROUND 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL . . . . 

V V 
GRAB' GRAB 
0.94 U 
0.02 U 
0.02 U 
0.94 U 
0.94 U 
0.02 U 
0.94 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.94 U 
0.94 U 
0.94 U 
O~ 
0.94 U 
0.94 U 
0.02 U 
0.94 U 
0.94 U 
0.94 U 
0.02 U 
0.94 U 
0.94 U 
0.94 U 

,0.94 U 
0.94 U 
0.94 U 
0.02 U 
0.02 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.02 U 
0.94 U 
0.94 U 
0.94 U 

0.94 UR 
0.94 U 
0.94 U 
0.94' U 

. 0.94 U 
'. 0.94 U 

0.94 U 
0.94 U 
0.94 U 



LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACODE 
CC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
N·NITROSOMORPHOUNE 
N·NITROSOPIPERIDINE· 
N·NITROSOPYRROUDINE 
NAPHTHALENE 
00 (). TRIETHYL PHOSPHOROTHIOATE 
(). TOLUIDINE 
p. DIMI;,THYLAMINO AZOBENZENE 
PENTACHLOR JBENZENE 
PENl ACHLOROETHANE " 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energellcs UM 
1 35-TRINITROBENZENE 
1 3·DINITROBENZENE 
246·TRINITROTOLUENE 
24·DINITRO OLUENE 
2 8-DINITROTOLUENE 
2·AMIN().46·DINITROTOLUENE 
2·NITROTOLUENE 
3·NITROTOLUENE 
4-AMIN().29·DINITROTOLUENE 
4·NITROTOLUENE 
HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROOLYCERIN 
PETN 
RDX 
TETRYL 
PesllcldesIPCB'. UWL 
44'·000 
44··DDE 
44'·DDT 
ALDRIN 
ALPHA·BHC 
ALPHA·CHLORDANE 
AROCLOR·l016 
AROCLOR·1221 
AROCLOR·1232 
AROCLOR·1242 
AROCLOR·1248 
AROCLOR-1264 
AROC_LOR·l1.60 

I ... :. 

TABLE E~ 

SUMMARY OF ANALYTIC RESULTS IN LOW FlOW SURFACE WATER 
SWMU 3. OLD JEEP TRAlLJUTTLE SULPHUR CREEK . 

03SWSDOI 
03SW010l 
03SW0101 

BACKOROUND 
NORMAL 

NM 
NORMAL . . 

Y 
ORAB 

1 U 
1 U 
1 U 

. 0.02 U 
1 U 
1 U 
1 U 
lU 
1 U 
1 U 
1 

0.02 U 
1 U 
1 U· 

0.02 U 
1 U 
1 U 

0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.35 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.35 U 
0.35 U 
760.U 
3.6 U 
0.36 U 
0.35 U 
0.35 U 

0.028 U 
0.028 U 
0.028 U 
0.006 U 
0.006 U 
0.017 U 
0.28 U 
0.28 U 
0.28 U 
0.28 U 
0.28 U 
0.29 U 
0.28 U 

NSWCCRANE 
CRANE, INDIANA 
PAOE 10 OF 12 . 

03SWSDOI 03SWSD02 
03SW010l·F 03SW0201 
03SW010l-F 03SW0201 

BACKOROUND BACKOROUND 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL . . .. 

Y Y 
ORAB ORAB 

0.96 U 
0.98 U 
0.98 U 

0.D19 U 
0.96 U 

·0.96 U 
0.96 U 
0.96 U 
0.96 U 
0.96 U 
0.96 U 
O.02U 
0.96 U· 

·0.96 U 
'0.02 U 

. 0.99 U 
0.96 U 

0.36 U 
0.36 U 
0.36 U· 
0.36 U 
0.36 U 
0.36 U 

.... 0.36 U 
0.36·U 
0.36 U 
0.36 U 
0.36 U' 
0.36 U 
760 U 
3.6 U 

. 0.16 U 
0.35 U 
0.35 U 

0.024 U 
0.024 U 
0.024 U 
0.005 U 
0.005 U 

'·0.016 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 

• 

03SWSD02 
03SW0201-F 
03SW0201-F 

BACKOROUND 
NORMAL 

NM 
NORMAL . . 

Y 
ORAB 

03SWSOO3 03SWSD03 I 
03SW0301 03SW0301-F 
038W0301 03SW0301-F I 

BACKOROUND BACKOROUND 
NORMAL NORMAL 

NM NM 
'NORMAL NORMAL . . . . 

Y Y 
ORAB ORAB 
0.94 U 
0.94 U 
0.94 U 
0.02 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.02 U 
0.94 U 
0.94 U 
0.02 U 
'0.94 U 
0.94 U 

0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.35 U . 

0.36 U 
0.36 U 
0.36 U 
0.35 U 
0.36 U 
0.36 U 
760 U 
3.6 U 

0.16 U 
.0.35 U 
0.35 U 

0.024 U 
0.024 U 
0.024 U 
0.005 U 
0.005 U 
0.014 U 
0.24 U 
0.24 U 
0.24 U . 
0.24 U . 0.24 U 
0.24 U 

. 0.24 U 

• 



• 
LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACODE 
CC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
BETA·BHC 
DELTA·BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA·BHC LINDANE 
GAMMA·CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
Herbicides UOJL 
246·T 
246·TP SILVEX .... 
2 4·0 
DINOSEB 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
To1el Melela UOJL 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD . 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALUUM 
nN 
VANADIUM 
ZINC 
o aaolved Mel"l. UOJL 
L~LUMINUM 

•• rASLE E-8 

SUMMARY OF ANALYTIC RESULTS IN LOW FLOW SURFACE WATER 
SWMU 3- OLD JEEP :rRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
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03SWSDOI 03SWSDOI 03SWSD02 03SWSD02 
03SW010l 03SW010l-F 03SW0201 03SW0201-F 
03SW010l 03SW010l-F 03SW0201 03SW0201-F 

BACKOROUND BACKOROUND BACKOROUND BACKOROUND 
NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL .. . . . . 

Y Y Y Y 
GRAB ORAB ORAB ORAB 

0.017 U 0.016 U 
0.028 U 0.024 U 
0.011 U 0.01. U 
0.028 U 0.024 U 
0.028 U. 0.024 U 
0.068 U 0.049 U 
0.033 U 0.029 U 
0.068 U .0.049 U 
0.033 U 0.029 U 
0.028 U 0.024 U 

.0.017 U 0.016 U 
0.017 U 0.016 U 
0.006 U 0.006 U 
0.087.U 0.068 U 

1.7 U 1.6 U 

0.04 U 0.04 U .. 
0.04.U '. .·0.04· U " . ..... 
0.04 U 0.04 U 
0.04 U 0.04 U 
0.01 U .0.Q1 U 
0.01 U 0.01 U 

221 J 63.9 J 
0.1' U . O.l·U 
0.24 0.2 U 
63 J 76 J 
0.1 U 0.1 U 

'0.7 U .. 0.7 U 
12700 10800 

0.24 U 0.1 U 
0.3 0.17 
0.78 . 0.41 
461 '148 
0.43 0.14 

6260 J 7160 J 
26.6' 48.2 

0.1 UJ 0.1 U 
1.2 J 3.7 J 
1160 1230 

0.4 U 0.4 U 
0.13 U 0.1 U 
9080 6320 
0.1 U 0.1 U 
2.6 U .. 4.3.U 
0.41 0.1 U 

0.81 U 2.9 U 

18.8 U 23.8 U 

03SWSD03 
03SW0301 
03SW0301 

BACKOROUND 
NORMAL 

NM 
NORMAL . . 

Y 
ORAS 

0.014 U 
0.024 U 
0.009 U 
0.024 U 
0.024 
0.047 U 
0.028 U 
0.047 U 
0.028 U 
0.024 U 
0.014 U 
0.014 U 
0.006 U 
0.067 U 

1.4 U 

0.04 U 
0.04 U '" 
0.04 U 
0.04 U 
0.01 U 
0.1 U 

366 J 
0.1 U 

0.3 
73.9.J 
0.13 

.. 0.7 U 
'7820 
0.38 U 

1 
1.4 
643 
0.88 

6870 J 
141 

0.1 U 
6.3 J 
1360 

0.4 U 
0.1 U 
4070 

.. 0.1 U. 
·1.4 U 

0.68 
9.7 U 

03SWSD03 
03SW0301-F 
03SW0301-F 

BACKOROUND 
NORMAL 

NM 
NORMAL . . 

Y 
ORAB 

. 18.2 U 

• 
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LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACODE 
QC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER. 
IRON 
LEAD 
MAGNESIUM 
MANGANESE . .' : . 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZIN"-- __ ~_ 
Miscellaneous Parameters 
PERCHLORATE (UGIL 
TOTAL SUSPENDED SOUDS (MGIL 
Field Parameters .. _-
DISSOLVED OXYGEN MGIL 
NITRATE MGIL 
NITRITE [MGIL) 
OXIDATION REDUCTION POTENTIAL MVl 
PHlS.U. 
SPECIFIC CONDUCTANCE MSlCM 
TEMPERATURE C 
TURBIDITY (NTU) 

' .• 

TABLE E-8 

SUMMARY OF ANALYTIC RESULTS IN LOW FLOW SURFACE WATER 
SWMU 3 • OLD JEEP TRAlUUTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAOE 120F12 

03SWSDOI 03SWSDOI 03SWSD02 .03SWSD02 
03SW010l 03SW010l.f' 03SW0201 03SW0201-F 
03SW010l 03SW010l.f' 03SW0201 03SW0201-F 

BACKOROUND BACKOROUND BACKOROUND BACKGROUND 
NORMAL NORMAL NORMAL NORMAL 

.NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL .. . . . . . . 

Y Y Y Y 
GRAB GRAB GRAB GRAB 

1.6 J 0.1 U 
0.2 U 0.2 U 
68.2 J 72.8 J 
0.1 U 0.1 U 

6.8 0.7 U 
12100 10400 
0.1 U 0.1 U 
0.1 U 0.14 

. , 0.44 0.79 
46.7 J 31.6 J 
0.1 U 0.1 U 

6970 J 8970 
2.4 .. 46.8 . 

0.1 UJ 0.1 U 
0.8 J 3.4 J 
lIDO 1180' 

0.4 U 0.4 U 
0.1 U 0:1 U 
9180 6190 
0.1 U 0.1 U 
6.5 U .. 4.8 U 
0.1 U" 0.1 U 
1.6 U ____ 2.8 IJ __ --'----

4 U 4 U 
78 J 2J 

8.19 6.33 
0.21 0.28 .... .. 

0 0 
316.1 334.4 
7.48 7.03 
0.193 0.174 
17.85 18.98 
O,!! _ - -- - 1.4 

• 

03SWSD03 03SWSD03 
03SW0301 03SW0301·F 
03SW0301 03SW0301-F 

BACKGROUND BACKGROUND 
NORMAL NORMAL 

.NM NM 
NORMAL NORMAL . . . . 

Y Y 
GRAB GRAB 

0.11 U 
0.2 U 

.60.9 J 
0.1 U 
0.7 U 
7380 

0.1 U 
0.61 
0.82 

43.2 J 
0.13 

6790 J 
136 

0.1 U 
3.2 J 
1320 

0.4 U 
0.1 U 
4140 
0.1 U 
4.8 U 
0.1 U 

--.-------~ 

~_.li.U ___ 

4 U 
31 J 

9.44 
0.32 

0.002 
388 
7.32 
0.14 
18.8 
0.7 

•• 



• 
LOCATION 03SWSD06 03SWSD06 

NSAMPLE 03SW0602 03SW0602·F 

SAMPLE 03SW0602 03SW0602·F 

MATRIX SW SW 

SACODE ORIG DRIG 

OC_TYPE NM NM 

STATUS NORMAL NORMAL 

SAMPLE DATE . . .. 
VALIDATED Y Y 

COLLECTION METHOD GRAB GRAB 

Enerlle1lcI JUQ/L)_ 
11 1 2-TETRACHLOROETHANE 0.3 U 

Ill-TRICHLOROETHANE 0.5 U 

1 1,22·TETRACHLOROETHANE 0.3 U 

1 1 2-TRICHLOROETHANE 0.3 U 

1,I'DICHLOROETHANE 0.5 U 

II·DICHLOBOETHENE 0.3 U 

1,23-TRICHLOROPROPANE 0.3 U 

1 ,2-DIBROMO-3-CHLOROPROP ANE 0.3 U 

1,2-DIBROMOETHANE 0.3 U 

1 2-DICHLOROETHANE 0.3 U 

1 2-DICHLOROPROPANE 0.3 U 

14-DIOXANE 44 U 

2-BUTANONE 0.5 UR 

2-HEXANONE 0.5 U 

3-CHLOROPROPENE 0.5 U 

4-METHYL-2-PENTANONE 0.5 U 

ACETONE 0.5 UR_ 

ACETONITRILE 3.7 U 

ACROLEIN 0.5 UR 

ACRYLONITRILE 0.5 UR 

BENZENE 0.3 U 

BROMODICHLOROMETHANE 0.3 U 

BROMOFORM 0.5 U 

BROMOMETHANE 0.5 U 

CARBON DISULFIDE 0.5 U 

CARBON TETRACHLORIDE 0.3 U 

CHLOROBENZENE 0.5 U 

CHLORODIBROMOMETHANE 0.3 U 

CHLOROETHANE 0.5 U 

CHLOROFORM 0.3 U 

CHLOROMETHANE 0.5 U 

CHLOROPRENE 0.5 U 

CIS-I 2-DICHLOROETHENE 0.5 U 

CIS-l,3-DICHLOROPROPENE 0.3 U 

DIBROMOMETHANE 0.5 U 

DICHLORODIFLUOROMETHANE 0.5 UJ 

ETHYL METHACRYLATE 0.5 U 

ETHYLBENZENE 0.5 U 

ISOBUTANOL 6.3 U 

METHACRYLONITRILE 0.5 UR 

METHYL IODIDE 0.5 UJ 

METHYL METHACRYLATE 0.5 U 

METHYLENE CHLORIDE 0.5 U 

PROPIONITRILE 4.6 U 

STYRENE 0.5 U 

TETRACHLOROETHENE_ - ---
0.5 U 

• TABLE E·7 

SUMMARY OF ANALy'nC RESULTS IN HIGH. FlOW SURFACE WATER 

SWMU 3 • OLD JEEP TRAlULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 

PAGE 1 OF 18 

03SWSD08 03SWSDOB _ 03SWSD09· 03SWSD09 03SWSD11 

03SW0802 03SW0802·F 03SW0902 03SW0902·F 03SW1102 

039WOB02 03SW0802·F 03SW0902 03SW0902·F 039W1102 

SW SW SW SW 9W 

NORMAL NORMAL NORMAL NORMAL NORMAL 

NM .NM NM .NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 

. . . . . . - - - -
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 

0.3 U 0.3 U 0.3 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 

O.S.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 

44 U 44U 44 U 

0.5 UR 0.5 UR O.S·.UR 

0.5 U 0.5 U '0.5 U 

0.5 U 0.5 U 0.6 U 

0.5 U 0.5 U' 0.5 U 

23 U 64BJ 0.5~R 

3.7 U 3.7 U 3.7 U 

0.5 UR 0.5 UR 0.5 UR 

0.5 UR O.S UR O.S UR 

0.3 U 0.3 U 0.3 U 

0.3 U 0.3 U 0.3 U 

0.5 U " O.S U O.S U 

0.5 U O.S U O.S U -

0.5 U 0.5 U 0.5 U 

0.3 U 0.3 U 0.3 U 

0.5 U 0.5 O.S U 

0.3 U 0.3 U 0.3 

0.5 U 0.5 U' O.S U 

0.3 U 0.3 U 0.3 U 

0.5 IJ 0.5 U O.S U 

0.5 U 0.5 U 0.5 U 

0.5 U 0.5 0.5 U 

0.3 U 0.3 U 0.3 U 

0.5 U 0.5 U .S U 

0.5 UJ 0.5 UJ 0.5 J 

0.5 U 0.5 U O.S U 

0.5 U O.S U O.S 

6.3 U 6.3 U 6.3 U 

0.5 UR 0.5 UR 0.5 UR 

0.5 UJ 0.5 UJ 0.5 UJ 

0.5 U O.S U 0.5 U 

9.5.J 13 BJ. -·0.5 U 

4.6 U 4.6 U 4:6 U 

0.5 U 0.5 U 0.5 U 

0.5 U 0.5 U 0.5 U 

03SWSD11 03SWSD13 03SWSDI3 

03SWll02·F 03SW1302 03SWI302·F 

039W1102·F 03SW1302 03SW1302·F 

SW SW SW 

NORMAL NORMAL NORMAL 

NM NM NM 

NORMAL NORMAL NORMAL 

- - - - - -
Y Y Y 

GRAB GRAB GRAB 

0.3 U 
0.5 U 
0.3 U 
0.3 U 
0.5 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U· 
0.3 U 
44 U 

0.5 UR 
0.5 U 
0.5 U 
0.5 U 
26 U 
3.7 U 

0.6 UR 
0.5 UR 
0.3 U 
0.3 U 
0.5 U 
O.S U 
0.5 U 
0.3 U 
0.5 U 
0.3 U 
O.S U 
0.3 U 
0.5 U 
0.5 U 
0.5 U 
0.3 U 
0.5 U 
O.S UJ 
0.5 U 
O.S U 
6.3 

0.5 UR 
0.5 UJ 

. 0.5 U 
5.3 U . - . 
4.6 U 
0.5 U 
O.S~ L. ______ 

03SWSDI4 
03SW1402 
03SW1402 

SW 
NORMAL 

NM 
NORMAL 

- -
Y 

GRAB 

0.3 U 
0.5 U 
0.3 U 
0.3·U 
0.6 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
44U 

0.5 UR 
0.5 U 
0.5 U 
0.5 U 

0.5 UR 
3.7 U 

O.S UR 
0.5 UR 
0.3 U 
0.3 U 
0.5 U 
O.S U 
0.5 U 
0.3 U 
0.5 U 
0.3 U 
O.S U 
0.3 U 
0.5 U 
0.5 U 
0.5 U 
0.3 U 
O.S U 
0.5 UJ 
0.5 U 
0.6 U 
6.3 U 

0.5 UR 
0.5 UJ 
0.5 U 
0.5 U 
4.6 U 
0.5 U 
0.5 U 

• 
03SWSDI4 

039W1402·F 
03SWI402·F 

Sw 
NORMAL 

NM 
NORMAL 

- -
Y 

GRAB 

./ ,. 
~ 
.:: 
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LOCATION 03SWSD08 03SWSD08 
NSAMPLE 03SW0602 03SW0802-F 
SAMPLE 03SW0602 03SW0802-F 
MATRIX SW SW 
SACODE ORIG ORIG 
aC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE - - - -
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
TOLUENE 0.5 U 
TOTAL XYLENES 0.5 U 
TRANS-l,2-DICHLOROETHENE 0.5 U 
TRANS-13-DICHLOROPROPENE 0.3 U 
TRANS-l,4-DICHLORO-2-BUTENE 0.5 U 
TRICHLOROETHENE 0.5 U 
TRICHLOROFLUOROMETHANE 0.5 U 
VINYL ACETATE 0.5 U 
VINYL CHLORIDE 0.3 U 
Energetics (UOIL 
1,2,4,5' TETRACHLOROBENZENE 1 U 
1,2,4-TRI(;HLOROBENZENE 1 U 
1,2-DICHLOROBENZENE ·1 U 
1,3-DICHLOROBENZENE 1 U 
1,4-DICHLOROBENZENE 1 U 
1 4-NAPHTHOaUINONE 1 U 
1,4·PHENYLENEDIAMINE 1 UJ 
1-NAPHTHYLAMINE 1 U 
2,2'-OXYBIS l-CHLOROPROPANE 1 U 
2,3,46-TETRACHLOROPHENOL 1 U 
2,4,5-TRICHLOROPHENOL 1 U 
24,6-TRICHLOROPHENOL , U· 

2,4-DICHLOROPHENOL 1 U 
2,4-DIMETHYLPHENOL 1 U 
2,4-DINITROPHENOL 1 U 
2,6-DICHLOROPHENOL 1 U 
2-ACETYLAMINOFLUORENE 1 U 
2·CHLORONAPHTHALENE 1 U 
2·CHLOROPHENOL 1- U 
2-METHYLNAPHTHALENE 0.02 UJ 
2·METHYLPHENOL 1 U 
2-NAPHTHYLAMINE 1 U 
2·NITROANILINE 1 U 
2-NITROPHENOL 1 U 
2-PICOLINE 1 U 
3&4-METHYLPHENOL , U 

3,3"DICHLOROBENZIDINE 1 U 
3,3'-DIMETHYLBENZIDINE 1 U 
3-METHYLCHOLANTHRENE 1 U 
3·NITROANILINE , U 

4,6-DINITRO-2-METHYLPHENOL 1 U 
4·AMINOBIPHENYL 1 U 
4·BROMOPHENYL PHENYL ETHER 1 U 
4·CHLORQ.3·METHYLPHENOL 1 U 
4·CHLOROANILINE 1 U 
4-CHLOROPHENYl: PHENYL ETHER 1 U 
4·NITROANILINE 1 U 

- _.-

•• 

TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF 18 

03SWSD08 03SWSD08 03SWSD09 03SWSD09 03SWSDll 
03SW0802 03SW0802-F 03SW0902 03SW0902-F 03SW1102 
03SW0802 03SW0802-F 03SW0902 03SW0902-F 03SWll02 

SW. SW .. SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - - - . 
Y Y Y Y Y 

GRAB GRAB' GRAB GRAB GRAB 
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 
0.5 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 U 0.3 U 0.3 U 

1 U 1 U 0.96 U 
1 U 1 U 0.96 U 
1 U '1 U· 0.96 U 
1 U 1 U 0.96 U 
1 U 1 U 0.96 U 
1 U ., U 0.96 U 
1 UJ 1 UJ 0.96 UJ 
1 U 1 U 0.96 U 
.1 U l·U .. 0.96 U 
1 U 1 U' 0.96 U 
1 U 1 U 0.96 U 
1 U 1 U' 0.96 U 
1 U lU 0.96 U 
1 U 1 U 0.96 U 
1 U . 1. U 0.96 U 
1 U 1 U 0.96 U 
1 U .1 U· 0.96 U 
1 U 1 U· 0.96 U 
1 U 1 U 0.96 U 

0.019 UJ 0.02 UJ 0.019 W 
1 U 1 U 0.96 U 
1 U 1 U 0.96 U 
1 U 1 U 0.96 
1 U 1 U 0.96 U 
1 U 1 U 0.96 U 
1 U 1 U .96 U 
1 U 1 U 0.96 U 
1 U 1 U ,96 U 
1 U 1 U 0.96 U 
1 U 1 U 0.96 U 
1 U , U 0.96 U 
, U . 1 U 0.96 U 
1 U 1 U· 0.96 U 
1 U 1 U· 0.96 U 
1 U .IU 0.96 U 
1 U r 1 U 0.96 U 
1 U 1 U 0.96,U 

• 

03SWSDll 03SWSD13 03SWSD13 03SWSD14 03SWSD14 
03SWll02-F 03SW1302 03SW1302-F 03SW1402 03SW1402-F 
03SW1102-F 03SW1302 03SW1302-F 03SW1402 03SW1402-F 

SW ·SW SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL 

NM' NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL .. . . - . . . . . 

Y Y Y Y Y 
GRAB GRAB GRAB GRAB GRAB 

0.5 U 0.5 U 
0.5 U 0.5 U 
0.5 U 0.5 U 
0.3 U 0.3 U 
0.5 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 

0.94 U 0.96 U 
0.94 U . 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 

0.94 UJ 0.96 UJ 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.98 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U' 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 

. 0.019 UJ 0.019 UJ 
0.94 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0,96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0,94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U· 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0,94 U 0.96~ -- - ---

• 



• 
LOCATION 03SWSOO6 03SWSOO6 
NSAMPLE 03SW0602 03SW0802-F 
SAMPLE 03SW0802 03SW0602-F 
MATRIX SW SW 
SACOOE ORIG ORIG 
aC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . - .. 
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
4·NITROPHENOL 1 UJ 
4·NITROaUINOLINE-I·0XIOE 1 UR 
5·NITRo-o-TOLUIDINE 1 U 
7.12·DIMETHYLBENZ(A)ANTHRACENE 1 U 
A,A·DIMETHYLPHENETHYLAMINE 1 U 
ACENAPHTHENE 0.02 U 
ACENAPHTHYLENE 0.02 U 
ACETOPHENONE 1 U 
ANILINE 1 U 
ANTHRACENE 0.02 U 
ARAMITE 1 U 
BENZO A ANTHRACENE 0.02 UJ 
BENZO A PYRENE 0.02 U 
BENZO B FLUORANTHENE 0.02 U 
BENZO G,H I)PERYLENE 0.02 UJ 
BENZO K FLUORANTHENE 0.02 U. 
BENZYL ALCOHOL 1 U 
BIS 2·CHLOROETHOXY METHANE 1 U 
BIS 2·CHLOROETHYL ETHER 1 U· 
BIS 2·ETHYLHEXYL PHTHALATE 1 U 
BUTYL BENZYL PHTHALATE 1 U 
CHLOROBENZILATE 1 U' 
CHRYSENE 0.02 U 
DI-N-BUTYL PHTHALATE 1 U 
DI·N·OCTY PHTHALATE 1 U 
DIALLATE 1 U 
DIBENZO A.H ANTHRACENE 0.02 U 
DIBENZOFURAN , U 

DIETHYL PHTHALATE 1 U 
DIMETHYL PHTHALATE 1 U 
DIPHENYLAMINE 1 U 
ETHYL METHANE SULFONATE 1 U 
ETHYL PARATHION , U 

FLUORANTHENE' 0.02 U 
FLUORENE 0.02 U 
HEXACHLOROBENZENE 1 U 
HEXACHLOROBUTADIENE 1 U 
HEXACHLOROCYCLOPENTADIENE 1 UJ 
HEXACHLOROETHANE 1 U 
HEXACHLOROPROPENE 1 U 
INDENO 1 2,3·CD PYRENE 0.02_ U 
ISODRIN 1 U 
ISOPHORONE 1 U 
ISOSAFROLE 1 U 
KEPONE 1 UR 
METHAPYRILENE 1 U 
METHYL METHANE SULFONATE 1 U 

• TABLE E-T 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 

PAOE3 OF 18 

03SWSOO8 03SWSOOB 03SWSD09 03SWS009 03SWS011 
03SW0802 03SW0802-F 03SW0902 03SW0902-F 03SW1102 
03SW0802 03SWOB02-F 03SW0902 03SW0902-F 03SW1102 

SW SW SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . .' . . . . . 

Y Y Y Y Y 
... GRAB GRAB' GRAB' .... GRAB GRAB 

1 UJ 1 UJ 0.96 J 
'1 UR 1 UR 0.96 UR 

1 U 1 U 0.96 U 
1 U. 1· U 0.96 U 
1 U 1 U 0.96 U 

0.Q19 U 0.02 U 0.019·U 
0.019 U 0.22 0.019 U 

1 U 1 U 0.96 U 
1 U 1 U 0.96 U 

0.Q19 U 0.02 U 0.019 U 
1 U 1 U 0.96 U 

0.019 UJ 0.02 UJ 0.019 J 
0.019 U 0.02 U O. 19 U 
0.Q19 U 0.02 U O. 19 U 
0.Q19 UJ 0.02 UJ 0.0 9 UJ 
0.019 U. 0.02 U O. 19 U 

1 U 1:U 0.96 U 
1 U 1 U 0.96 U 
1 U 1 U 0.96lJ_ 
1 U 4 0~96 U 
1 U 1 U 0.96 U 
, U 1 U 0.96 U 

0.019 U' 0.02 U '0.019 U 
1 U 1 U 0.96 U 
1 U 1 U 0.98 U 
lU 1 U . 0.98 U 

0.019 U 0.02 U 0.019 U 
1 U 1 U 0.98 U 
1 U 1 U 0,-96~ U 
1 U 1 U 0.96 U 
1 U 1 U· 0.96 U 
1 U 1 U 0.96 U 
1 U' 1 U 0.96 U 

0,019 U 0.02 U 0.019 U 
0.019 0.02 U 0.019 U 

1 U 1 U 0.96 U 
1 U 1 U 0.96 U 
1 UJ 1 UJ 0.96 UJ 
1 U ·1 U 0.96 U 
1 U 1 U 0.96 U 

0.019 U 0.02 U 0.019 U 
1 U 1 U 0.96 U 
1 U 1 U .0.96 U 
1 U 1 U 0.96 U 

1 UR 1 UR .0.96 UR 
1 U 1 U 0.96 U 

.1.U -----
t U· 0.96J.L 

03SWS011 03SWS013 03SWS013 
03SW1102-F 03SW1302 03SW1302-F 
03SW1102-F 03SW;302 03SW1302-F 

SW SW SW 
NORMAL NORMAL NORMAL 

NM NM NM 
NORMAL~ NORMAL NORMAL . . . . . . 

.Y Y. y 
GRAB GRAB GRAB 

0.94 UJ 
0.94 UR 
0.94 U 
0.94 U 
0.94 U 
0.Q19 U 
0.019 U 
0.94 U 
0.94 U 
0.019 U 
0.94 U 

0.019 UJ 
0,019 U 
0.019 U 
0.Q19 UJ 
0.019 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.019 U 
0.94 U 
0.94 U 
0.94 U 
0.019 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.94 U 
0.019 U 
0.019 U 
0.94 U 
0.94 U 
0.94 UJ 
0.94 U 
0.94 U 
0.019 U 
0.94 U 
0.94 U 
0.94 U 

0.94 UR 
0.94 U 

~~ - ~.- ._- _0.94 .\L ----- -----

03SWSD14 
03SW1402 
03SW1402 

SW 
NORMAL 

NM 
NORMAL . . 

'Y 
GRAB 

0.96 UJ 
0.96 UR 
0.96 U 
0.96 U 
0.96 U 
0.019 U 
0.019 U 
0.96 U 
0.96 U 
0.019 U 
0.96 U 

0.019 UJ 
0.019 U 
D.019 U 
0.019 UJ 
0.019 U_ 
0.96 U 
0.96 U 
0.96 U 

6 
0.96 U 
0.96 U 
0.019 U 
0.96 U 
0.96 U 
0.96 U 
0.019 U 
0.98 U 
0.98 U 
0.96 U 
0.96 U 
0.96 U 
0.96 U 
0.019 U 
0.019 U 
0.96 U 
0.96 U 
0.96 UJ 
0.96 U 
0.96 U 
0.Q19 U 
0.96 U 
0.96 U 
0.96 U 

0.96 UR 
0.96 U 

_~96 U_ 

• 
03SWS014 

03SW1402-F 
03SW1402-F 

SW 
NORMAL 

NM 
NORMAL . . 

Y 
GRAB 

- - I 

.j 
.\!;l 

;; 
-* 
.!1: 
.Ii 
.B -·,~t~ 

-T,::~ 

·a 
i~ 

~~ 
~ 
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LOCATION 03SWSD08 03SWSD06 
NSAMPLE 03SW0602 03SW0602-F 
SAMPLE 03SW0802 03SW0602·F 
MATRIX SW SW 
SACODE ORIG ORIG· 
QC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE .. . -
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
METHYL PARATHION 1 U 
N-NITROSO-DI-N-BUTYLAMINE 1 U 
N-NITROSO-DI-N-PROPY .AMINE, 1 U 
N-NITROSODIETHYLAMINE 1 U 
N-NITROSODIMETHYlAMINE 1 U 
N-NITROSOMETHYLETHYLAMINE 1 U 
N-NITROSOMORPHOlINE 1 U 
N·NITROSOPIPERIDINE 1 U 
N·NITROSOPYRROlIDINE 1 U 
NAPHTHALENE 0.021 U 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 1 U 
0-TOLUIDINE 1 U 
P-LDIMETHYLAMINOjAZOBENZENE 1 U 
PENTACHLOROBENZENE 1 U 
PENTACHlOROETHANE 1 U 
PENTACHLORONITROBENZENE 1 U 
PHENACETIN 1 U 
PHENANTHRENE 0.02 U 
PHENOL 1 U 
PRONAMIOE 1 U 
PYRENE 0.02 UJ 
PYRIDINE 1 U 
SAFROLE 1 U 
Energetlca UGiL 
1,35-TRINITROBENZENE 0.35 U 
1,3·DINITROBENZENE 0.35 U 
2,4,6·TRINITROTOLUENE 0.35 UJ 
2,4-DINITROTOLUENE 0.35 UJ 
2,6·DINITROTOLUENE 0.35 U 
2-AMINO-46·DINITROTOLUENE 0.35 U 
2-NITROTOLUENE 0.35 U 
3·NITROTOLUENE 0.35 U 
4·AMINO-2,6-DINITROTOLUENE 1.4 J 
4-NITROTOlUENE 0.35 U 
HMX 16 
NITROBENZENE 0.35 U 
NITROCELLULOSE 1000 U 
NITROGLYCERIN 3.5 
PETN 0.16 U 
RDX 8.3 
TETRYL 0.35 U 
P.aUcldeaJPCB'. UG/l 
44'-000 0.025 U 
44'·DDE 0.025 U 
44'·DDT 0.025 U 
ALDRIN 0.005 U 
i\LPHA·BH~ ___ ~ 0.005 U 

• 

TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAIULITTLE 'SULPHUR CREEK 

NSWCCRANE 
CRANE, IND.IANA 

PAGE 4 OF 1a 

03SWSD08 03SWSDOa 03SWSD09 03SWSD09 03SWSDll 
03SW0802 03SW0802-F 03SW0902 03SW0902-F 03SW1102 
03SW0802 03SW0802·F 03SW0902 03SW0902·F 03SW1102 

SW SW SW SW SW 
NORMAL NORMAL NORMAL NQRMAL NORMAL 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL 

. - . . .. . .. 
Y Y Y Y. Y 

GRAB GRAB GRAB GRAB GRAB 
U - 1 U 0.96·U 

1 U 1 U 0.96 U 
1 U 1 U 0.96 U 
1 U 1 U 0.96 U 
1 U 1 U 0,98 U 
1 U 1 U 0.96 U 
1 1 U 0.96 U 
1 U 1 U 0.96 U 
1 U 1 U 0.96 U 

0.02 U 0.02 U 0.019 U 
1 U 1 U 0.96 U 
1 U 1 U 0.96 U 
lU 1 U 0.96 U 
1 U 1 L'" 0.96 U· 
1 U 1 U 0.96 
1 U 1 U 0.96 U 
1 U 1 U 0.98 U 

0.019 U 0.02 U 0.019 U 
1 U 1 U 0.96 U 
1 U 1 U 0.98 U 

0.019 UJ 0.02. UJ 0.D19 UJ 
1 U lU' '0.96 U 
1 U 1 U 0.96 U 

0.35 U 0.35 U 0.35 U 
0.35 U 0.35.U 0.35 U 
0.35 U 0.35 UJ 0.35 UJ 
0.35 U 0.35 UJ 0.35 UJ 
0.35 0.35 U 0.35 UJ 
0.35 U 0.35 U 0.35 U 
0.35 U 0.35 U 0.36 U 
0.35 U 0.35 U 0.31 U 
0.35 U 0.35 U 0.35 U 
0.35 U 0.35.U 0.35 U 
0.35 U 90 4 
0.35 U 0.35 U 0.35 U 
1000 U 1000 U 1000 U 
3.5 U 3.5 U. .' 3.5 U 
0.16 U 0.16 U 0.18 U 
0.35 U 1.5 J 4.8 
0.35 U 0.35 U 0.35 U 

0.025 UJ 0.024 U 0.024 UJ 
0.025 U 0.024 U 0.024 U 

'0.025. U 0.024 U ·0.024 U 
0.0051 U 0.0049 U 0.0048 U 
0.0051 U, 0.0049 U 0.0048 U' 

•• 

03SWSD11 03SWSD13 03SWSD13 03SWSD14 03SWSD14 
03SW1102·F 03SW1302 03SW1302·F 03SW1402 03SW1402-F 

. 03SWll O2-F '03SW1302 03SW1302-F 03SW1402 03SW1402-F ! 

'SW SW SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL 

I NM NM NM 'NM NM 
. NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . 

Y Y Y Y Y 
GRAB GRAB GRAB GRAB GRAB 

0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U j),96 U 

0.D19 U 0.019 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.96 U 
0.94 U 0.98 U 
0.94 U 0.96 U 
0.94 U 0.98 U 

0.D19 0.019 U 
0.94 U .98 U 
0.94 U 0.96 U 

0.019 UJ 0.019 UJ 
0.94' U 0.96 U 
0.94 U 0.96 U 

0.35 U 0.35 U 
0.35 U 0.35 U 
0.35 J 0.35 UJ 
0.35 UJ 0.35 J 
0.35 UJ 0.35 UJ 
0.35 U 0.35 U 
0.35 U 0.35 U 
0.35 U 0.35 U 
0.35 U 0,35 U 
0.35 U 0.35 U 

20 11 
0.35 U 0.35 U 
1000 U 1000 U 
3.5 U 3.6 
0,18 U 0.18 U 

0.94 0.35 U 
0.35 U 0.35 U 

0.024 UJ 0.024 UJ 
0.024 U 0.024 U 

' .. ' 0.024 'U 0.024 U 
0.0049 U 0.0046 U 
0.0049 U 0.0048j.1 

.- - : 

• 



• 
LOCATION 03SWSD06 03SWSD06 
NSAMPLE 03SW0602 03SW0602-F 
SAMPLE 03SW0602 03SW0602-F 
MATRIX SW SW 
SACODE ORIG· ORIG 
aC_TYPE NM NM 
STATUS . NORMAL NORMAL 
SAMPLE DATE - - - -
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
ALPHA-CHL ROANE 0.015 U 
AROClOR-l016 0.25 U 
AROCLOR-1221 0.25 U 
AROCLOR-1232 0.25 U 
AROCLOR-1242 0.25 U 
AROCLOR-1248 0.25 U 
!AROCLOR-1254 0.25 U 
AROCLOR-1260 0.25 U 
BETA-BHC 0.Q15 U 
DELTA-BHC 0.025 U 
DIELDRIN 0.0099 U 
ENDOSUlFAN I 0.025 U 
ENDOSULFAN II 0.025 U 
ENDOSULFAN SULFATE 0.05 U 
ENDRIN 0.03 U 
ENDRIN ALDEHYDE 0.05 U 
ENDRIN KETONE 0.05 U 
GAMMA-BHC LINDANE 0.025 U 
GAMMA-CHLORDANE 0.015 U 
HEPTACHLOR 0.D15 U 
HEPTACHLOR EPOXIDE 0.005 U 
METHOXYCHLOR 0.059 U 
TOXAPHENE 1.5 U 
Herblcldel UGiL 
24,5-T 0.04 U 
2.4,5-TP SILVEX 0.04 U 
24-0 0.04 UJ 
DINOSEB 0.04 U 
HEXACHLOROPHENE 0.01 lJ 
PENTACHLOROPHENOL 0.084 R 
Total Metale tUG/I.) 
ALUMINUM 824 
ANTIMONY 3 J 
ARSENIC 1.9 
BARIUM 124 J 
BERYUIUM 0.1 U 
CADMIUM 0.83 
CALCIUM 44700 
CHROMIUM 2.7 J 
COBALT 0.83 
COPPER 13.9 
IRON lOBO J 
LEAD 111 
MAGNESIUM 14300 
MANGANESE 66.9 
MERCURY 0.08 U 
NICKEL --~ -- ----- -- --- -----

•• 
TABLE E-7 

SUMMARY OF ANALYTIC RESUL.TS IN HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 5 OF 18 
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03SWSD08 03SWSD08 03SWSD09 03SWSD09 .03SWSDll 
03SW0802 03SW0802-F 03SW0902 03SW0902-F 03SWll02 
03SW0802 03SW0802-F . 03SW0902 03SW0902-F 03SWll02 

SW SW SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM. 
NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - - - - . .. 
Y Y Y Y Y 

GRAB. GRAB GRAB GRAB GRAB 
0.015 U 0.015 U 0.014 U 
0.25 U 0.24 U 0.24 U 
0.25 U 0.24 U 0.24 U 
0.25 U 0.24 U . 0.24 U 
0.25 U 0.24 U 0.24 U 
0.25 U 0.24 U 0.24 U 
0.25 U 0.24 U 0.24 U 
0.25 U 0.24 U 0.24 U 

0.015 U 0.015 U 0.014 U 
0.025 U 0.024 U 0.024 U 
0.01 U 0.0097 U 0.0096 U 
0.025 U 0.024 U .0.024 U 
0.025 U 0.024U 0.024 U. 
0.051 U 0.049 U 0.048 U 
0.03 U 0.029 U 0.029 U 
0.051 U . 0.049 U .0.048 U 
0.051 U . 0.049 U '., 0.048 U. 
0.025 U 0,024 U 0.024 U 
0.015 U 0.Q15 U 0.014 U 
0.015 U 0.Q15 U 0.014 U 

0.0051 U .0.0049 U 0.0048 U 
0.061 U 0.058 U 0.058 U 

1.5 U 1.5 U 1.4 U 

0.04 U 0.63:J· '0:32 J 
0.04 U 0.04 U 0.04 U 
0.04 UJ 0.36 J 0.04 UJ 
0.04 U 0.04 .U 0.04 U 
0.01 U 0.01 U· 0.01 U 
0.01 U 0.041 R 0.71 J 

1490 1580 2010 
0.14 U 0.96 U .2 J 

1.3 1.8 2.5 
58.7 J 126 J 103 J 
0.12 0;13 0.12 . 

0.7 U 0.7 U O.gB 
34400 21400 28100 
2.2 J 3.2 J 4.5 J 

1.3 1.9 1.5 
4 17.5 lB.4 

2470 J : 2470 J ·2550 J 
3.9 50.3 285 

5000 U 6460 8270 
117 175 106. 

0.08 U 0.08 U 0.08 U 
3.4 5.3 4.2 

03SWSDll 03SWSDI3 03SWSDI3 
03SWll02-F 03SWI302 03SWI302-F 
03SW1102-F 03SW1302 03SWI302-F 

SW SW SW 
NORMAL NORMAL NORMAL 

NM NM NM 
NORMAL NORMAL NORMAL . . .. . . 

Y Y Y 
GRAB GRAB GRAB 

0.D15 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 

0.Q15 U 
0.024 U 

0.0097 U 
0.024 U 
0.024 U 
0.049 U 
0.029U 
0.049 U 
0.049 U 
0,024 U 
0.015 U 
0.015 U 

0.0049 U 
0.058 U 

1.5 U 

0.23 J 
0.04 U 
0.28 J 
0.04 U 
0.01 U 
0.01 U 

1830 
0.38 U 

1.6 
.. 78.1 J 

0.13 
0.7 U 
9580 
2.4 J 

1.3 
13.3 

2510 J 
12.7 

5000 U 
9B.S 

0.08 U 
.. 3.7 -

03SWSDI4 
03SWI402 
03SW1402 

SW 
NORMAL 

NM 
NORMAL . -

Y 
GRAB 

0.014 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.014 U 
0.024 U 

0.009B U 
0.024 U 
0.024 U 
0.048 U 
0.029 U 
0.048 U 
0.048 U 
0,024 U 
0.014 U 
0.014 U 
0.0048 U 
0.058 U 

1.4 U 

O.34R 
0.04 U 
0.04 J 
0.04 U 

.01 U 
0.021 R 

746 
0.32 U 

0.84 
45.6 J 
0.1 U 

1.4 
6890 
1.5 J 
0.74 
B.l 

1130 J 
7.9 

5000 U 
.60.1 
0.08 U 

1.9 
-~ .. 

• 
03SWSDI4 

03SWI402-F 
03SW1402-F 

SW 
NORMAL 

NM 
NORMAL . . 

Y 
GRAB 

J 

;..~ 
, . 
-....:.' 
"~ 
~, 

"" 
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: 
LOCATION 03SyiSD06 .. 03SWSD08 
NSAMPLE 03SW0602 03SWOB02·F 
SAMPLE 03SWOB02 03SW0602·F 
MATRIX SW SW 
SACODE ORIG ORIG 
CC_TYPE NM NM 
STATUS NORMAL NORMAL. 
SAMPLE DATE . . . . 
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
POTASSIUM 21600 J 
SELENIUM 0.62 
SILVER 0.47 U 
SODIUM 6210 
THALLIUM 0.1 U 
TIN 3.8 J 
VANADIUM 2 
ZINC 76.7 
Dillolved Melale UGIL 
ALUMINUM 200 U. 
ANTIMONY 2.4 J 
ARSENIC O.Bl 
BARIUM 106 J 
BERYlliUM 0.1 U 
CADMIUM 0.7 U 
CALCIUM - 36200 
CHROMIUM 1.1 J 
COBALT 0.33 
COPPER 5.3 
IRON 100 U 
LEAD 9.4 J 
MAGNESIUM 14000 
MANGANESE 17.4 
MERCURY O.OB U 
NICKEL 1.7 
POTASSIUM 22900 
SELENIUM 0.51 
SilVER 0.15 U 
SODIUM 9390 
THALLIUM 0.1 U 
TIN 7.3 J 
VANADIUM 0.3B 

~~ .. --~ ~~ -~-~- . 
4.7 

4 U 
MG/l 34 J 

DISSOLVED OXYGEN _LMG/lJ. 12.69 
NITRATE lMG/l) 1.44 
NITRITE (MGll) 0.023 
OXIDATION REDUCTION POTENTIAL MV 203 
PH (S.U.) B.34 
SPECIFIC CONDUCTANCE MSlCM 0.366 
TEMPERATURE jCJ 22.7 
JURBJPIJY...J.NTIJL _~_ 75 

• 

\. 

TABLE E·7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
. SWMU 3 • OLD JEEP TRAILJLIT:TLE SULPHUR CREEK 

NSWCCRANE 
CRANe. INDIANA 

PAGeaOFI8' 

03SWSD08 03SWSD08 03SWSD09 03SWSD09 03SWSDll 
03SW0802 03SWOB02·F . 03SW0902 03SW0902·F 03SWll 02 
03SWOB02 03SW0802·F 03SW0902 03SW0902·F .. 03SW1102 

soN SW SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . .. . . 

Y Y Y Y Y 
GRAB GRAB GRAB GRAB GRAB 

·5000 U 8360 J 13700 J 
0.4 U 0.4 U . 0.52 
0.1 U 0.1 U 0.1 U 

5000 U 5000 . B070 
0.1 U 0.1 U 0.1 U 
0.22 U 0.9 U 0.2 U 

3.B 3.3 3.9 
36.7 49.6 111 

. 289 ... 280 
0.18 U 1 J 

0.32 .. 0.68 
40.4 J .... 85.8 J 
0.1 U 0.1 U 
0.7 U 0.7 U 
21100 18800 
0.56 J .. .. 1.4 J. .. 

0.19 0.33 
·1.8 7.6 
loo·U 109 
0.22 J '" .. , .. ~ .4.4 J 
5000 U 6000 

15 U 21.3 
O.OB U O.OB U 

1.2 2.4 
5000 U 9370 
0.4 U 0.4 U 
0.1 U 0.1 U 

5000 U 5000 U 
0.1 U 0.1 U 
4.3 J 4.3 J 
0.41 0.52 
10.1 .. 6.8 

4 U 4 U 
91 87 

13.9 12.1 13.94 
0.6 0.46 0.66 
a 0.006 0 

210 150 270 
B.31 B.73 B.14 
0.133 0.118 0.197 
21.8 21.4 23.5 
140 100 190 

• 

03SWSDll 03SWSD13 03SWSD13 03SWSDI4 03SWSD14 I 
03SWll02·F 03SW1302 03SWI302·F 03SW1402 03SW1402·F 
03SWl102·F 03SW1302 03SWI302·F 03SW1402 03SWI402·F 

SW SW SW soN SW 
NORMAL NORMAL· NORMAL NORMAL NORMAL I 

.NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL I 

I . . . . . . . . . . 
Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB 
5300 J 5000 U 
0.4 U 0.4 U 
O. U 0.1 U 

5000 U 5000 U 
0.1 U 0.1 U 
0.1 U 0.36 U 

3.5 1.7 
34.5 17.9 

267 332 264 
1.9 J 0.54 U 0.57 U 

1 0.67 0.41 
15.1 J SI.B J 37.7 J 
0.1 U 0.1 U 0.1 U 
O .. 0.7 U 0.7 U 
15100 9520 7550 
1.3 J 0.8 J 0.7 J 
0.34 0.24 0.19 
8.4 .3 3.1 

. 100 U 171 100 U 
. 22.6 J 1.1 J 0.76 J 

7490 5000 U 6000 U 
15 U 15 U 15 U 

0.08 U 0.08 U O.OB 
1.1 1.5 0.88 

13600 5220 5000 U 
0.4 U 0.4 U 0.4 U 
0.1 U 0.1 U 0.1 U 
8420 5000 U 5000 U 
O.IU 0.1 U 0.1 U 
4.4 J 3.5 J 4.7 J 
0.61 0.59 0.39 
15.1 6.9 ,--~'!-f} 

4 U 4 U 
59 19 

13.41 12.61 
0.15 0.3 
0.004 0.002 
23B 223 
7.Bl 7.7 

O.OBI 0.05B 
22.4 22.1 I 
90 .. 45 I 

-.~ ..... 

• 



• 
LOCATION 03SWS01S 03SWS01S 
NSAMPLE 03SW1S02 03SW1502-F 
SAMPLE 03SW1S02 03SW1S02-F 
MATRIX SW SW 
SACOOE NORMAL NORMAL 
CC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE - - - -
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
Energetlc.IUGlC) 
I 1 12-TETRACHLOROETHANE 0.3 U 
1,1,1-TRICHLOROETHANE 0.5 U 
1',2,2-TETRACHLOROETHANE 0.3 U 
1 1,2-TRICHLOROETHANE 0.3 U 
1,I-DICHLOROETHANE 0.5 U 
1.I-DICHLOROETHENE 0.3 U 
1,2,3-TRICHLOROPROP ANE 0.3 U 
1,2-DIBROMo-3-CHLOROPROP ANE 0.3 U 
1,2-DIBROMOETHANE 0.3 U 
1,2-DICHLOROETHANE 0.3 U 
1,2-DICHLOROPROPANE 0.3 U 
14-DIOXANE 44 U 
2-BUTANONE 0.5 UR 
2-HEXANONE 0.5 U 
3-CHLOROPROPENE 0.5 U 
4-METHYL-2-PENT ANONE 0.5 U 
ACETONE 0.5 UR 
ACETONITRILE 3.7 U 
ACROLEIN 0.5 UR 
ACRYLONITRILE 0.5 UR 
BENZENE 0.3 U 
BROMODICHLOROMETHANE 0.3 U 
BROMOFORM 0.5 U 
BROMOMETHANE 0.5 U 
CARBON DISULFIDE 0.5 U 
CARBON TETRACHLORIDE 0.3 U 
CHLOROBENZENE 0.5U 

HLORODIBROMOMETHANE 0.3 U 
CHLOROETHANE 0.5 U 
CHLOROFORM 0.3 U 
CHLOROMETHANE 0.5 U 
CHLOROPRENE 0.5 U 
CIS-I 2-DICHLOROETHENE 0.5 U 
'15-1 3·DICHLOROPROPENE 0.3 U 
I~IBROMOMETHANE 0.5 U 
DICHLORODIFLUOROMETHANE 0.5 UJ 

THYL METHACRYLATE 0.5 U 
THYLBENZENE 0.5 U 

I OBUTANOL 6.3 U 
ETHACRYLONITRILE 0.5 UR 
ETHYL IODIDE 0.5 UJ 

METHYL METHACRYLATE 0.5 U 
METHYLENE CHLORIDE 0.5 U 
PROPIONITRILE . 4.6 U 
STYRENE 0.5 U 
TETRACHL.OR~TH~E:_ 0.5 U 

'1 

• 
TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAlULITILE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDiANA 
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03SWS01S 03SWS016 03SWS017 03SWS017 03SWSOIa 03SWS01B 
03SW1S02 03SW1S02-F 03SW1702 03SW1702-F 03SW1802 03SW1802-F 
03SW1602 03SW1602-F 03SW1702 03SW1702-F 03SWla02 03SWla02-F 

SW SW SW SW SW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

- - - - . . . . . - . -
Y Y Y Y Y Y 

GRAB GRAB GRAB GRAB GRAB GRAB 

0.3 U 0.3 U 0.3 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 

- 0.5 U 0.5 0.5 U 
0.3 U 0.3 U 0.3 U 
0.3 U 'A'i,3 U 0.3 U 
0.3 U 1."'17.3 U 0.3 U 
0.3 U .3 U 0.3 U 
0.3 U 0.3 U 0.3 U· 
0.3 U 0.3 U 0.3 U 
44U 44 U 44U 

0.5 UR 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 UR 0.5 UR 0.5 UR 
3.7 U :l.7 U 3.7 U 

0.5 UR 0.5 UR 0.5 UR 
0.5 UR 0.5 UR 0.5 UR 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 
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 0.3 U 
0.5 U 0.5 U 0.5 U 
0.3 U 0.3 U 0.3 U 
0.5 U 0.5 U 0.5 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 
.5 U 0.5 U 0.5 U 

0.3 U _0.3 U 0.3 
0.5 U 0.5 U 0.5 

O.S UJ 0.5 UJ 0.5 UJ 
0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 
6.3 U 6.3 U 6.3 U 

0.5 UR 0.5 UR 0.5 UR 
0.5 UJ 0.5 UJ 0.5 UJ 
0.5 U '0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 
4.6 U 4.6 U 4.8 U' 
0.5 U 0.5 U . 0.5 U 
0.5 U 0.5 U 0.5 U 

03SWS019 03SWS019 
03SW1902 03SW1902-F 
03SW1902 03SW1902-F 

SW SW 
ORIG ORIG 
NM NM 

NORMAL NORMAL - . - . 
Y Y 

GRAlS GRAB 

0.3 U 
0.5 U 
0.3 U 
0.3 U 
0.5 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0:3 U 
44 U 

0:5 UR 
0.5 U .. 
0.5 U 
0.5 U 

0.5 UR 
3.7 U 

0.5 UR 
0.5 UR 
0.3 U 
0.3 U 
0.5 U 
0.5 U 
0.5 U 
0.3 U 
0.5 U 
0.3 U 
0.5 U 
0.3 U 
0.5 U 
0.5 U 
0.5 U 
0.3 U 
0.5 U 

0.6 UJ 
0.5 U 
0.5 U 
6.3 

0.5 UR 
0.5 UJ 
O.S U 
0.5 U 
4.8 U 
0.5 U 
O.S U 

03SWSOOI 
03SW0102 
03SW0102 

BACKGROUND 
NORMAL 

NM 
NORMAL . . 

Y 
GRAB 

0.3 U 
0.5 U 
0.3 U 
0.3 U 
0.5 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
44U 

0.5 UR 
0.5 U 
0.5 U 
0.5 U 

0.5 UR 
3.7 U 

0.5 UR 
0.5 UR 
0.3 U 
0.3 U 
0.5 U 
0.5 U 
0.5 U 
0.3 
0.5 U 
0.3 U 
0.5 U 
0.3 U 
0.5 U 
0.5 U 
0.5 U 
0.3 U 
0.5 U 
0.5 W 
0.5 U 
0.5 U 
6.3 U 

0.5 UR 
0.5 UJ 
O.S U 
0.5 U 
4.8 U 
0.6 U 
0.5 U 

• 
03SWSOO1 

03SW0102-F 
03SW0102-F 

BACKGROUND 
NORMAL 

NM 
NORMAL 

- -
Y 

GRAB 

~ 

". 
-:3 

i 
.~ 

" 
~ 

{I\:;~~.~ 
•. \I~ !~ 
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LOCATION 03SWSD15 03SWSD15 
NSAMPLE . 03SW1502 03SWI502-F 
SAMPLE 03SW1502 03SWI502·F 
MATRIX SW SW. -
SACODE NORMAL NORMAL 
QC_TYPE NM . NM 
STATUS NORMAL NORMAL 
SAMPLE DATE . . . . 
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
TOLUENE 0.5 U 
TOTAL XYLENES 0.5 U 
TRANS·l,2-0ICHLOROETHENE 0.5 U 
TRANS-13-0ICHLOROPROPENE 0.3 U 
TRAN5-1 4-0ICHLORQ-2-BUTENE 0.5 U 
TRICHLOROETHENE 0.5 U 
TRICHLOROFLUOROMETHANE 0.5 U 
VINYL ACETATE 0.5 U 
VINYL CHLORIDE 0.3 U 
Energetic. UQ/L 
1,24S-TETRACHLOROBENZENE 0.98 U 
1 2 4-TRICHLOROBENZENE 0.98 U 
1 2-DICHLOROBENZENE 0.98 U 
1,3-DICHLOROBENZENE 0.98 U 
1 4-0ICHLOROBENZENE 0.98 U 
1,4-NAPHTHOOUINONE 0.98 U 
1 4-PHENYLENEOIAMINE 0.98 UJ 
l-NAPHTHYLAMINE 0.98 U 
2,2'-OXYBIS l-CHLOROPROPANE) 0.98 U 
2 3 4 6· TETRACHLOROPHENOL 0.98 U 
2,4s-TRICHLOROPHENOL 0.98 U 
2,4,6-TRICHLOROPHENOL 0.98 U 
2,4-0ICHLOROPHENOL 0.98 U 
2 4-0IMETHYLP.HENOL 0.98 U 
2,4-DINITROPHENOL 0.98 U 
2,S-DICHLOROPHENOL 0.98 U 
2-ACETYLAMINOFLUORENE 0.98 U 
2·CHLORONAPHTHALENE 0.98 U 
Z-CHLOROPHENOL 0.98 U 
2-METHYLNAPHTHALENE 0.02 UJ 
2-METHYLPHENOL 0.98 U 
2-NAPHTHYLAMINE 0.98 U 
2·NITROANILINE 0.98 U 
2-NITROPHENOL 0.98 U . 
2·PICOLINE 0.98 U 
,:t&4-METHYLPHENOL 0.98 U 
3,3'-OICHLOROBENZIOINE 0.98 U 

3'-OIMETHYLBENZIOINE 0.98 U 
METHYLCHOLANTHRENE 0.98 U 
NITROANILINE 0.98 U 
6-0INITRQ-2-METHYLPHENOL ' 0.98 U 
-AMINOBIPHENYL 0.98 U 

4-BROMOPHENYL PHENYL ETHER 0.98 U, 
4-CHLORO·3-METHYLPHENOL 0.98 U 
4-CHLOROANILINE 0.98 U 
4-CHLOROPHENYL PHENYL ETHER 0.98 U 
4-NITROANILINE 0.98 U 

•• 

TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 • OLD JEEP TRAIULmLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA . 
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03SWS016 03SWSD18 03SWSD17 03SWSD17 03SWSq1.8 03SWSD18 
03SW1802 03SW1G02-F 03SW1702 03SWI702·F 03SWI802 03SWI802·F 
03SW1802 03SWI802·F 03SW1.702 .03SWI702-F 03SWI802 . 03SWI802-F 

.Sw 8W .SW ... SW . ,SW .. ... SW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM ·NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL . . . . . . . . . . .. 

Y Y Y Y Y Y 
GRAB G~AB GRAB GRAB GRAB GRAB 
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 
O.S U 0.5 U O.S U 
0.5 U 0.5 U 0.5 U 
O.S 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 

0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U. 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 'U 0.99 'U 0.99 U 
0.98 UJ 0.99 UJ 0.99 UJ 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U, 

.0.98· U 0.99 U 0.99 ·U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99. U 0.99 U 
0.98,U 0.99 U 0.99U 
0.98 U 0.99 U 0.99 U 
0.02 UJ 0.02 UJ 0.02 UJ 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99·U 
0.98 U 0.99 U ·0.99U 
0.98 U 0.99U 0.99 U 
0.98 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 

, - 0.990, 

• 

03SWS,D19 03SWSD19 038WSDOI 03SWSDOI 
03SWI902 03SWI902~F 03SW0102 OlSW0102·F 
03SW1902 03SWI902-F 03SW0102 03SW0102·F 

.SW . . SW BACKGRO.UND BACKGROUND 
.ORIG .ORIG NORMAL NORMAL 

NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL . . . . . . . . 

y. Y Y Y 
GRAB GRAB GRAB GRAB 
0.5 U 0.5 U 
0.5 U 0.5 U 
0.5 U 0.5 U 
0.3 U 0.3 U 
O.S U O.S U 
0.5 U 0.5 U 
O.S U 0.5 U 
0.5 U 0.5 U 
0.3 U 0.3 U 

0.99 U 1 U 
0.99 UJ 1 U 
0.99 UJ 1 U 
0.99 UJ 1 U 
0.99 UJ 1 U 
0.99 U 1 U 
0.99 UJ 1 UJ 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 UJ 1 U 
0.99 U 1 U 
0.02 UJ 0.02 UJ 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 

' 0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 

• 



• 
LOCATION 03SWSD'5 03SWSD'5 
NSAMPLE 03SW'502' 03SW'; 502-F 
SAMPLE 03SW'502 03SW1S02-F 
MATRIX SW SW 
SACODE NORMAL NORMAL 
OC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE .. . . 
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
4·NITROPHENOL 0.98 UJ 
4·NITROOUINOLlNE·'·OXIDE 0.98 UR 
S·NITRO·O· TOLUIDINE 0.98 U 
7 '2-DIMETHYLBENZ A)ANTHRACENE 0.98 U 
A,A·OIMETHYLPHENETHYLAMINE 0.98 U 
ACENAPHTHENE 0.02 U 
ACENAPHTHYLENE 0.02 U 
ACETOPHENONE 0.98 U 
ANILINE 0.98 U 
ANTHRACENE 0.02 U 
ARAMITE 0.98 U 
BENZO A ANTHRACENE 0.02 UJ 
BENZO A PYRENE 0.02 U 
BENZO B FLUORANTHENE 0.02 U 
BENZO G,H,IjPERYLENE 0.02 UJ 
BENZO K)FLUORANTHENE 0.02 U 
BENZYL ALCOHOL 0.98 U 
BIS(2,CHLOROETHOXY METHANE 0.98 U 
BIS 2· HLOROETHYL E HER 0.98 U 
BIS/2-ETHYLHEXYL PHTHALATE 0.98 U 
BUTYL BENZYL PHTHALATE 0.98 U 
CHLOROBENZILA TE 0.98 U 
CHRYSENE 0.02 U 
DI·N·BUTYL PHTHALATE 0.98 U 
DI·N·OCTYL PHTHALATE 0.98 U 
DIALLATE 0.98 U' 
DIBENZO A,H ANTHRACENE . 0.02 U 
DIBENZOFURAN 0.98 U 
QlETHYL PHTHALATE 0.98 U 
DIMETHYL PHTHALATE 0.98 U 
DIPHENYLAMINE 0.98 U 
ETHYL METHANE SULFONATE 0.98 U 
ETHYL PARATHION 0.98 U 
FLUORANTHENE 0.02 U 

LUORENE 0.02 U 
,HEXACHLOROBENZENE 0.98 U 
HEXACHLOR BUTADIENE 0.98 U 

EXACHLOROCYCLOPENT ADIENE 0.98 UJ 
EXACHLOROETHANE 0.98 U 
~EXACHLOROPROPENE 0.98 U 
NDENO(1,23'CD)PYRENE 0.02 U 
SOORIN 0.98 U 
ISOPHORONE 0.98 U 
JSOSAFROLE 0.98 U 
KEPONE 0.98 UR 
METHAPYRILENE 0.98 U 
METHYL METHANE SULFONATE 0.98 U 

• TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 • OLD JEEP TRAllJUTTLE SULPHUR CREEK. 

03SWSD'8 03SWSD'6 
03SW'802 03SW'602-F 
03SW'602 03SW'602·F 

SW SW 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL . . . . 

.Y Y 
GRAB GRAB 

0.98 UJ 
0.98 UR 
0.98 U 
0.98 U 
0~98 U 
0.02 U 
0.02 U 
0.98 U 
0.98 U 
0.02 U 
0.98 U 
0.02 UJ 
0.02 U 
0.02 U 
0.02 UJ 
0.02 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.02 U 
0.98 U 
0.98 U 
0.98 U 
0.02 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.02 U 
0.02 U 
0.98 U 
0.98 U 
0.98 UJ 
0.98 U 
0.98 U 
0.02 U 
0.98 U 
.0.98 U 
0.98 U 

0.98 UR 
0,98 U 

'0.98 U --

NSWCCRANE 
CRANE, INDIANA 
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03SWSD'7 03SWSDH 
03SW'702 03SW'702-F 
03SW1702 03SW'702-F 

SW SW 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL . . . . 

Y Y 
GRAB GRAB 

0.99 UJ 
0.99 UR 
0.99 U 
0.99 U 
0.99 U 
0.02 U 
0.02 U 
0.99 U 
0.99 U 
0.02 U 
0.99 U' 
0.02 UJ 
0.02 U 
0.02 U 
0.02 UJ 
0.02 U 
0.99 U 
0.99 U 
0.99U 
0.99 U 
0.99 U 
0.99 U 
0.02U 
0.99 U 
0.99 U 
0.99 U 
0.02 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.02 U 
0.02 U 
0.99 U 
0.99 U 
0.99 UJ 
0.99 U 
0.99 U 
0.02 U 
0.99 U 

. 0.99 U -
0,99 U 

0.99 UR 
0.99 U 
0.99 U 

03SWSD'8 03SWSD'8 
03SW'802 03SW'802-F 
03SW'802 03SW1802-F 

SW SW 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL . . 

Y Y 
GRAB GRAB 

0.99 UJ 
0.99 UR 
0.99 U 
0.99 U 
0.99 U 
0.02 U 
0.02 U 
0.99 U 
0.99 U 
0.02 U 
0.99 U 
0.02 UJ 
0.02 U 
0.02.U 
0.02 UJ 
0.02 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.02 U 
0.99 U 
0.99 U 

'0.99 U 
0.02 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.02 U 
0.02 U 
0.99 U 
0.99 U 
0.99 UJ 
0.99 U 
0.99 U 
0.02 U 
0.99 U 

.0,99 U .. 
0.99 U 

0.99 UR 
0,99 U 
0.99 JJ __ --- ---

03SWSD'9 03SWSD'9 
03SW'902 03SW'902·F 
03SW1902 03SW'902-F 

SW SW 
ORIG ORIG 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

GRAB GRAB 
0.99 UJ 
0.99 UR 
0.99 U 
0.99 U 
0.99 U 
0.02 U 
0.02 U 
0.99 U 
0.99 U 
0.02 U 
0.99 U 
0.02 UJ 
0.02 U 
0.02 U . 
0.02 UJ 
0.02 U 
0.99 U 
0.99 UJ 
0.99·U 
0.99 U 
0.99 U 
0.99 U 
0.02 U 
0.99 U 
0.99 U 
0.99 U 
0.02 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.99 U 
0.02 U 
0.02 U 
0.99 U 
0.99 U 

0.99 UR 
0.99 UJ 
0.99 U 
0.02 U 
0.99 U 
0.99. U· 
0.99 U 

0.99 UR " 

0.99 
----.9.99 U 

03SWSDO' 
03SWO'02 
03SWO'02 

BACKGROUND 
NORMAL 

NM 
NORMAL 

Y 
GRAB 
, UJ 
, UR 
1 U 
, U 
, U 

0.02 U 
0.02 U 

1 U 
1 U 

0.02 U 
1 

0.02 UJ 
0.02 U 
0.02 U 
0.02 UJ 
0.02 U 

1 U 
1 U 
1 U 
1 U 
, U 

1 U 
0.02 U 

, U 
, U 

1 U 
0.02 U 

1 U 
, U 

1 U 
1 U 
1 U 
1 U 

0.02 U 
0.02 U 

1 U 
1 U 
1 UJ 
1 U 
1 U 

0,02 U 
1 U 
1 
1 

, UR 
1 U 
'U __ 

• 
03SWSDO' 

03SWO'02-F 
03SW0102-F 

BACKGROUND 
NORMAL 

NM 
NORMAL . . 

Y 
GRAB 

.... 

--
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f 
.,I 

~!¢; 
~~'",,,", 

~>I!~ ., 

'j 

'" :~ 
.~ 

.~ 



LOCATION 03SWSD15 03SWSD1S 
NSAMPLE 03SW1502 03SW1S02-F 
SAMPLE, 03SW1502 03SWI502-F 
MATRIX SW SW 
SACODE NORMAL NORMAL 
CC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE - - - -
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
METHYL PARATHION 0.98 U 
N-NITROSo-DI-N-BUTYLAMINE 0.98 U 
N-NITAOSO·DI·N·PAOPYLAMINE 0.98 U 
N-NITROSODII:IHYLAMINE 0.98 U 
N-NITAOSODIMETHYLAMINE 0.98 U 
N·NITROSOMETHYLETHYLAMINE 0.98 U 
N·NITAOSOMOAPHOLINE 0.98 U 
N·NITROSOPIPERIDINE 0.98 U 
N-NITROSOPYRROLIDINE 0.98 U 
NAPHTHALENE 0.02 U 
0,00-TAIETHYL PHOSPHOROTHIOATE .0.98 U 
0-TOLUIDINE 0.98 U 
P'1DIMETHYLAMINOjAZOBENZENE 0.98 U 
PENTACHLOROBENZENE 0.98 U 
PENTACHLOROETHANE 0.98 U 
PENTACHLORONITROBENZENE 0.98 U 
PHENACETIN 0.98 U 
PHENANTHRENE 0.02 U 
PHENOL 0.98 U 
PRONAMIOE 0.98 U 
PYAENE 0.02 UJ 
PYRIDINE 0.98 U 
SAFROLE 0.98 U 
Energetics UWL 
1,35-TRINITROBENZENE 0.35 U 
1 3·DINITAOBENZENE 0.35 U 
246·TRINITAOTOLUENE 0.35 UJ I 

24·0INITAOTOLUENE 0.35 UJ 
,6-DINITROTOLUENE 0.35 UJ 

2·AMIN0-46·0INITROTOLUENE 0.35 U 
2·NITROTOLUENE 0.35 U 
3·NITROTOLUENE 0.35 U 
4·AMINO·2,6-0INITAOTOLUENE 0.35 U 
4·NITAOTOLUENE 0.35 U 
Ii'tMX 1.1 J 
NITROBENZENE 0.35 U 
NITROCELLULOSE 3200 

ITROOL YCERIN 3.5 U 
ETN 0.16 U 
OX 0.84 
ETAYL 0.35 U 
.,tlcldeIllPCB·, UGiL 

44'·000 0.025 UJ 
44'·DDE 0.025 U 
44··00T 0,025 U 
ALDAIN 0,0049 U 
ALPHA-BHe _ 0.0~9_U. ~ --~-

'. 

TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAlLJLITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE. INDIANA 
PAGE.IOOFI8, 

03SWSD1S 03SWSD1S 03SWSDI7 03SWSD17 03SWSD18 03SWSDI8 
03SW1802 03SWI802-F 03SW1702 03SWI702-F 03SWI802 038WI802-F 

,03SWI802 03SWI602-F 03SW1702 03SWI702-F 03SWI802 03SWI802-F 
8W SW SW 8W 8W 8W 

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL, 
NM NM NM NM NM NM 

NORMAL NORMAl NORMAL NORMAL NORMAL NORMAL 
,f' • - - - - - . , , 

Y Y Y Y '," Y 
GRAB GRAB GRAB GRAB GRAB GRAB 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U . 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99.U 

'0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.02 U 0.02 U 0.02 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U .99 U 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0.99 U 
0.02 U 0.02 U 0.02 U 
0.98 U 0.99 U 0.99!L 
0.98 U 0.99 U 0.99 U 
0.02 UJ 0.02 UJ 0:02 UJ 
0.98 U 0.99 U 0.99 U 
0.98 U 0.99 U 0:99 U 

0.35 U 0.35 U 0.35 U 
0.35 U 0.35 U 0.35 U 
0.35 J . 0.35 UJ 0.35 U 
0.35 UJ 0.35 UJ 0.35 UJ 
0.35 UJ 0.35 UJ 0.35 UJ 
0.35 U 1.5 J 0.35' U 
0.35 U 0.35 U 0.35 U 
0.35 U 0.35 U 0.35 U 
0.35 U 2.9 0.3S U 
0.35 U 0.35 U 0.35 U 

1.5 17 , - 10 
0.35 U 0.35 U 0.35 U 
1000 U 1000 U 1000 U 
3.5 U 3.5 U 3.5 U 
0.16 U 0.16 U 0.16 U 

0.62 63. 39 J 
0.35 U 0.35 U 0.35 U 

0.025 UJ ·0.025 UJ 0.025 UJ .... .. 
0,025 U 0,025 U 0.025 U 
0.025 U 0.025 U 0.025 
0.005 U 0,005 U ' 0.0051 U 
0,005 U 0.005 U __ 0.005tJ,J -- ---

• 

03SWSD19 03SWSD19 03SWSDDI 03SWSDOI 
03SW1902 03SWI902-F 03SW0102 03SW0102-F 
03SWI902 03SWI902-F 03SW0102 03SW0102-F 

SW SW BACKGROUND BACKGROUND 
,ORIG ORIG NORMAL NORMAL 

NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL . . . . . . . . 

Y Y Y Y 
GRAB GRAB GRAB GRAB 
0.99 U 1 U 
0.99 U' 1 U 
0.99 U 1 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.02 U 0.02 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.99 U 1 U 
0.02 U 0.02 U 
0.99U IV 
0:99 U 1 U 
0.02 UJ 0.02 UJ 
0.99 U 1 U 
0.99 U 1 U 

0.35 U 0.35 U 
0,.!5 U 0.35 U 
0.35 UJ 0.35 U 
0.35 UJ 0.35 
0.35 U 0.35 U 
0.35 U 0.35 U 
0.35 U 0.35 U 
0.35 U 0.35 U 
0.35 U 0.35 U 
0.35 U 0.35 U 

4.7 0.35 U 
0.35 U 0.35 U 
1000 U 1000 U 
3.5 U 3.5 U 
0.16 U 0.18 U 

10 0.35 U 
0.35 U 0.35 U 

'0.024 U '0.028 UJ 
0.024 U 0.026 U 
0.024 U 0.028 U 

0,0049 UJ 0,0051 U 
~9_lL...L _ 0.0051 U 

• 



• 
LOCATION 03SWSD15 03SWSD15 
NSAMPLE 03SW1502 03SW1502-F 
SAMPLE 03SW1502 03SW1502-F 
MATRIX SW SW 
SACODE NORMAL NORMAL 
aC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE - -. - -
VALIDATED Y Y 
COLLECTION METHOD GRAB GRAB 
ALPHA·CHLORDANE 0.015 U 
AROCLOR·l016 0.25 U 
AROCLOR-1221 0.25 U 
AROCLOR-1232 0.25 U 
AROCLOR-1242 0.25 U 
AROCLOR-1248 0.25 U 
AROCLOR-1254 0.25 U 
AROCLOR-1260 0.25 U 
BETA-BHC 0.Q15 U 
DELTA-BHC 0.025 U 
DIELDRIN 0.0098 U 
ENDOSULFAN I 0.025 U 
ENDOSULFAN II 0.025 U 
ENDOSULFAN SULFATE 0.049 U 
ENDRIN 0.029 U 
ENDRIN ALDEHYDE 0.049 U 
EN ORIN KETONE 0.049 U 
GAMMA-BHC LINDANE 0.025 U 
GAMMA-CHLORDANE 0.Q15 U 
HEPTACHLOR O.ot5 U 
HEPTACHLOR EPOXIDE 0.0049U 
METHOXYCHLOR 0.059 U 
TOXAPHENE 1.5 U 
Herblcldel UG/L 
2,4,5-T 0.04 U 
2.4,5-TP SILVEX 0.04 U . 
24-0 0.04 UJ 
DINOSEB 0.04 U 
HEXACHLOROPHENE 0.01 U 
PENTACHLOROPHENOL 0.01 U 
Total Metala (UWL) 
ALUMINUM 200 U 
ANTIMONY 0.1 U 
ARSENIC 0.29 
~ARIUM 74.3 J 
BERYLLIUM 0.1 U 

ADMIUM 0.7 U 
ALCIUM 51300 
HROMIUM 0.71 J 
OBALT 0.12 
OPPER 0.96 

RON 137 J 
LEAD 0.25 
MAGNESIUM 11500 
MANGANESE 15 U 
MERCURY 0.08 U 
NICKEL 1.7 -_._-

• TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAlUUTTLE SULPHUR CREEK 

NSWC CRANE 
CRANE. INDIANA 
PAGE 11 OF 18 

03SWSD16 03SWSD18 03SWSD17 03SWSD17 03SWSD18 03SWSD18 
03SW1602 03SW1602-F 03SW1702 03SW1702-F 03SW1802 03SW1802-F 

·03SW1602 OlSW1602-F 03SW1702 03SW1702-F 03SW1802 03SW1802-F 
SW SW SW SW SW ·SW 

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
NM NM NM NM. NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

- - . . . . . . . . 
Y Y Y Y V Y 

GRAB GRAB GRAB GRAB GRAB GRAB 
0.015 U 0.015 U 0.Q15 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 

. 0.25 U 0.25 U· 0.25 U 
0.25 U 0.25 U 0.25J,l 
0.25 U 0.25 U 0.25 U 
0.25 U - . 0.25 U 0.25 U 
0.015 U 0.015 U 0.Q15 U 
0.025 U 0.025 U 0.025 U 
0.0099 U O.OI·U 0.01 U 
0.025 U 0.025 U 0.025 U 
0.025 0.025 U 0.025 U 
0.05 U 0.05 U 0.051 U 
0.03 U 0.03 U 0.03 U 
0.05 U 0.05 U 0.051 U 
0.05 U 0.05 U 0.05t U 
0.025 U 0;025 U 0.025U 
0.Q15 U 0.015 U 0.0 5 U 
0.Q15U 0.Q15 U 0.Q15 U 
0.005 U 0.005 U 0.0051 U 
0.059 U· 0:06U 0.061 U 

1.5-U ·I,5·U· 1~5'U· . 
.. . ......... 

0.04 U 0.04 U 0.04 U 
0.04 U 0.04 U .. " 0.04 U .. 
0.04 UJ . 0.04 UJ· 0.04 UJ 
0.04 U 0.04 U, 0.04· U 
0.01 U· 0.01 U ...... O.Ot U· 
0,01 U 0.01 U 0.01· U 

200 U 200 U 200 U 
0.2 U 0.21 U 0,27 U 
0.32· 0.4 0.43 

132 J 131 J 156 J 
0.1 U 0.1 U· 0.1 U 
0.7 U 0.7 U 0.7 U 
51900 58900 50200 
0.46 U 0.75 J 0.47 U 

0.15 0.15 0.23 
1.4 0.94 1,3 

115 J 100 U '195 J 
0.26 0,4 0.59 
9300 12400 . 11200 
46.9 33.1 56.4. 

0.08 U 0.08 U 0.08 U 
1.5 1.9 1.8 

03SWSD19 03SWSD19 
03SW1902 03SW1902-F 
03SW1902 03SW1902-F 

. SW SW 
ORIG ORIG 
NM NM 

NORMAL NORMAL . . . . 
Y Y 

GRAB GRAB 
0.Q15 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.Q15 U 
0.024 U 
0.0097 U 
0.024 U 
0.024 U 
0.049 UJ 
0.029 U 
0.049 U 
0.049 U 
0.024 U 
0.Q15 U 
0.Q15 U 

0.0049 U 
0.056 U 

1.5 U 

0.04 U 
0.04 U 
0.04 UJ 
0.04 U 
0.Q1 U 
0.01 U 

21t 
0.1 U 
0.68 

145 J 
0.1 U 
0.7 U 
44800 
0.67 J 
0.58 
1.5 

623 J 
1 

9770 
201 

0.08 U 
2 

03SWSDOI 
03SW0102 
03SW0102 

BACKGROUND 
NORMAL 

NM 
NORMAL . . 

V 
GRAB· 

o.ot5 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
0.015 U 
0.026 U 
0.01 U 
0.026 U 
0.026 U 
0.051 U 
0.031 U 
0.051 U 
0.05t U 
0.028 
0.015 U 
0.Q15 U 

0.0051 U 
0.061 U 

1.5 U 

0.04 U 
0.04 U 
0.04 UJ 
0.04 U 
0.Q1 U 
0.01 U 

1400 
0.023 U 

0.67 
58.7 J 
0,15 

0.7 U 
11800 
1.8 J 
0.63 

2 
1580 J 

1.1 
5140 

,42.8 
0.08 U 

3 

• 
03SWSDOI 

03SW0102-F 
03SW0102-F 

BACKGROUND 
NORMAL 

NM 
NORMAL . . 

Y 
GRAB 

I 
J 

.~ 
·t 

~~ 
.;~ 
, 

i.~ 

.... ~~ 
~~;4 

.~ 

:;! 
~~ 
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LOCATION 03SWSDIS 03SWSOIS 
NSAMPLE 03SW1S02 03SW1S02-F 
SAMPLE 03SW1S02 03SW1S02-F 
MATRIX SW SW 
SACODE NORMAL NORMAL 
OC_TYPE NM NM 
STATUS NORMAL NORMAL 
SAMPLE DATE - - - -
VALIDATEO Y Y 
COLLECTION METHOD GRAB GRAB 
POTASSIUM 5000 U 
SELENIUM 0.4 U 
SILVER 0.1 U 
SODIUM 6000 
THALLIUM 0.1 U 
TIN 4.4 J 
VANADIUM 0.22 
ZINC 2.6 . 
Oillolved MetalltUGlL) 
ALUMINUM 200 U 
ANTIMONY 0.13 U 
ARSENIC 0.25 
BARIUM 80 J 
BERYLLIUM 0.1 U 
CADMIUM 0.7 U 
CALCIUM 55300 
CHROMIUM 0.7 J 
COBALT ' 0.11 
COPPER 0.94 
IRON 100 U 
LEAD 0.14 J 
MAGNESIUM 11600 
MANGANESE 15 U 
MERCURY 0.06 U 
NICKEL 1.6 
POTASSiUM 5000 U 
SELENIUM 0.4 U 
SilVER 0.1 U. 
SODIUM' '7960 
THAlliUM 0.1 U 
TIN 5 J 
VANADIUM 0.18 
ZINC 6.9 

DISSOl EO OXYGEN MGIl 6.25 
NITRAT MGll 0.11 
NITRITE MGIL) 0.002 
OXIDAT PN REDUCTION POTENTIAL (MV 293.6 
PH S.U 7.59 
SPECIFIC CONDUCTANCE MSlCM 0.378 
TEMPERATURE C 17.52 
TURBIDITY (NTU) . : - -- --- .L52 

I.'. 

TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAGE 12 OF la 

03SWSDIS 03SWSOIS 03SWS017 03SWS017 03SWSD10 03SWSDla 
03SW1S02 03SW1802-F ,03SW1702 03SW1702-F ' 03SW1002 03SW1002-F 
03SW1602 03SW1S02-F 03SW1702 03SW1702-F 03SW1802 03SWla02-F 

SW SW SW SW sW SW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL ' NORMAL . . .. - . / . . ., . . . 

Y Y Y Y Y Y 
GRAB GRAB GRAB GRAB GRAB GRAB 
5000 U 5000 U 5000 U 
0.4 U 0.43 0.4 U 
0.1 U 0.1 U 0.1 U 

5000 U 6150 5680 
0.1 U 0.1 U 0.1 U 
4.7 J 4.7 J 4.6 J 
0.27 0.29 0.35 
2.5 2.6 2.5 

200 U 200 U 200 U 
0.24 U . 0.29 U 0.32 U 

0.32 0.39 0.33 
136 J 141 J 147 J. 
0.1 U O.I'U 0.1 U 

1.2 0.7 U 0.7 U 
52100 61200 52200 
0.41 U 0.75 J 0.51 J 

0.19 0.14 0.15 ' 
1 1.5 0.64, 

100 U 100 U 100 U 
0.1 U 0.12 J _0.1 U 
9460 13200 11300 

' 36.9 26.5 29.3 
0.06 U 0.06 U 0.08 U 

1.6 1.9 1.6 
5000 U 5000 U 5000 U 
0.4 U 0.43 0.4 U 
0.1 U 0.1 U 0.1 U 
7660 9830 8790 
0.1 0.1 U 0.1 U 
5.2 J 5.3 J 5.8 J 
0.21 . 0.22 0.18 
2.6 5.3 

------- - 2.2. 

4 U 4 U 
2 U 

2.39 5.66 3.95 
0.13 0.16 
o . 0 

296.6 303.9, 303.6 
7.31 7.37 7.28 

0.377 0.427 0.391 
21.46 .' 16.73 " 20.S'-
0.7S 2.8 5.1 

• 

03SWS019 03SWS019 03SWSOOI 03SWSOOI 
03SW1902 03SW1902-F 03SW0102 03SW0102-F 
03SW1902 03SW1S02-F 03SW0102 03SW0102-F 

SW SW BACKOROUND BACKGROUNO 
ORIO ORIG NORMAL NORMAL 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL .. . . . . . . 
Y Y Y Y 

GRAB GRAB GRAB GRAB 
5000 U 500QU 
0.4 U 0.4 U 
0.1 U 0.1 U 
5090 5000 U 
0.1 U 0.1 U 
3 J. 0.1 U 
0.69 2.2 
9.6 5.7 

200 U 235 
0.15 U 0.14 U 

0.4 0.23 
138 J 47.1 J 
0.1 U 0.1 U 
0.7 U 0.7 U 
43100 2500 
0.36 U . 0.49 U 

0.72 0.10 
0.95 1.1 

100 U 100 U 
0.2 J 0.2 J 
9630 5100 
100 15 U 

0.08 U 0.08 U 
1.6 1.3 

5000 U 5000 U 
0.4lJ 0.4 U 
O.IU 0.1 U 
5000 7010 
0.1 U 0.1 U 
5.4 J 3.5 J 
0.23 0.26 

-- _ 21-L_ -- ---- 2.9 

4 U 4 U 
7 28 

3.24 10.76 
0.02 . 1.65 > 

0 0.001 
320.7 206 

. 7.2 7.51 
.. 0.369 . 0.135 
,21.35, 20.8 
:,7.7' 22 

• 
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LOCATION 03SWSD02 03SWSD02 03SWSD03 
NSAMPLE 03SW0202 03SW0202-F 03SW0302 
SAMPLE 03SW0202 03SW0202-F 03SW0302 
MATRIX BACKGROUND BACKGROUND BACKGROUND 
SACODE NOI;IMAL - NORMAL' _NORMAL 
QC_TYPE NM:·· NM' NM' 
STATUS - . NORMAL '. NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VALIDATED Y- Y Y 
COLLECTION METHOD GRAB GRAB. GRAB 
Ener~ellca _lUGlLI 
1,1,1 2-TETRACHLOROETHANE 0.3 U 0.3 U 
11 I-TRICHLOROETHANE 0.5 U - 0.5 U 
1,1,2 2-TETRACHLOROEIHANE 0.3 U 0.3 U 
1,1,2-TRICHLOROETHANE 0.3 U . -. 0.3 U 

1,1-0JCHLOROETHANE- 0.5 U - O.SU 
1,1·0ICHLOROETHENE 0.3 U .-- 0.3-U 
1,2,3-TRICHLOROPROPANE '. 0.3 U-' .. 

0.3 U 
1 2-0IBROMO-3-CHLC ROPROPANE 0.3 U 0.3 U 
1 2-D BROMOETHANE 0.3 U- 0.3 U 
1,2-DICHLOROETHANE 0.3 U. .. 0.3 U 
1,2-DICHLORQPROPANE - '0.3 U· 0.3"1,1 
1,4-DIOXANE 44U 44.U 
2-BUTANONE 0.5 UR 0.5 UR 
2-HEXANONE 0.5 U 0.5 U 
3-CHLOROPROPENE 0:5 U- 0.5 U 
4-METHYL-2·PENT ANONE .. 0.5 0:5 U 
ACETONE 0.5 UR 0.5 UR 
ACETONITRILE- -- -. 3.7 U 3.7 U 
ACROLEIN' _. 0.5 UR 0.5 UR 
ACRYL NITRILE (l.S UR 0.5 UR 
BENZENE 0.3 U 0.3 U 
BROMOOICHLOROMETHANE 0.3 U . 0.3 U 
BROMOFORM . 0.5 U " 0.5 
BROMOMETHANE 0.5 U , 0.5 U 
CARBON OISuLFIOE 0.5 ··-O.SU· 
CARBON TE" RAe HLORIDE 0.3 U 0.3-
CHLOROBENZENE 0.5 U .. 

0.5 U 
CHLORODIBROMOMETHANE 0.3 U . 0.3 U-
CHLOROETHANE O.S·U -' - -- .. 0.6 '. -

CHLOROFORM 0.3 U 0.3 U· 
CHLOROMETHANE 0.5 U 0.5 U 
CHLOROPRENE 0.5 U 0.5 U 
CIS-l,2-DICHLOROETHENE 0.5 U 0.5 U 
CIS-1,3,OI HLOROPROPENE. .<1.3 U 0.3 U 
DIBROMOMETHANE 0.5 U . 0.5 
DICHLORODIFLUOROMETHANE 0.5- UJ 0.5 UJ 
ETHYL METHACRYLATE' 0.5 U 0.5 
ETHYLBENZENE 0.5 I.L 0.5 
ISOBUTANOL 6.3 U 6.3 U 
METHACRYLONITRILE 0.5 UR . 0.5 UR 
METHYL IODIDE 0.5 UJ 0.5 UJ 
METHYL ME" HACRYLATE 0.5 U -- O.S·U-
METHYLENE CHLORIDE 0.5 U 0.5 U 
PROPIONITRILE '4.6 U 4.8 U ' 
STYRENE O.S U 0.5 U 
IETRACHLOROETHENE_-__ O.S U· - 0.5'-U 

-03SWSD03 
03SW0302-F 
03SW0302-F 

BACKGROUND 
NORMAL'· . 

NM 
NORMAL .. 

Y 
GRAB 

; 
..... 

.-

." . -
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TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW'SURFACE WATER 
SWMU 3 - OLD. JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE; INDIANA 
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LOCATION 03SWSD02 03SWSD02 03SWSD03 
NSAMPLE 03SW0202 03SW0202-F 03SW0302 
SAMPLE 03SW0202 . 03SW0202-F 03SW0302 
MATRIX BACKGRl:IUND BACKGROUND BACKGROUND 
SACODE NORMAL NORMAL Nl:IRMAL 
aC_TYPE NM NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . . . . . . 
VALIDATED .y Y Y 
COLLECTION METHOD GRAB GRAB GRAB 
TOLUENE 0.5 U 0.5 U 
TOTAL XYLENES 0.5 0.5 U 
TRANS-I ,2-01 HLOROETHENE 0.5 U 0.5 U 
TRANS-13-DICHLOROPROPENE .3 0.3 
TRANS· 1 4- ICHLORO-2-BUTENE .5 U 0.5 U 
1 RICHLOROETHENE 0.5 U 0.5 U 
TRICHLOROFLUOROMETHANE 0.5 U 0.5 U 
VINYL ACETATE 0.5 U 0.5 U 
VINyL CHLORIDE 6.3 0.3 
Eneraellcs IUGlL 
1,2 4,S-TETRACHLOROBENZENE 0.97 U I U 
1,2,4-TRICHLoRoai::NzENE 0.97 U 1 U 
1 2-DICHLOROBENZENE b.97 U 1 U 
1 3-01 HLOROBENZEN.E 0.97U I 
1,4- ICHLOROBENZENE . 0.97.·U 1 U .. 

1,4-NAPH H aUIN NE 0.97 U· 1 
1,4-PHENYLENEOIAMINE 0.97 UJ 1 UJ 
l-NAPHTHvLAM1NE 0.97 U 1 U 
2,2'-OXYBIS l-CHLOROPROPANEl 0.97 U I U 
2,34 6-TEl RACH OROPHENOL 0.97 U 1 U 
2,4,5-TRICHLOROPHENOL 0.97 U lU 
2,46-TRI HLOROPHENOL 0:97 U 1 U 
2 4·0ICHLOROPHENOL 0.97 U 1 U 
2,4-0IMETHYLPHENOL 0.97 U 1 U 
24-0INITROPHENOL 0.97 U 1 U 
2,6-0ICHLOROPkENOL 0.97 U 1 U 
2-ACETYLAMINOFLUORENE 0.97 1 U 
2-CHLORONAPHTHAlENE 0.97 U 1 
2'CH ROPHENOL . 0:97 U 1 U 
2·METHYLNAPHTHAlENE 0.02 UJ : . 0.021 UJ 
2-METHYLPHENOL 0.97 U 1 U 
2-NAPfnHYLAMINE 0.97 U I U 
2·NITROANILINE 0.97 U 1 U 
2-NITROPHENOL 0.97 U 1 U 
2-PICOLINE 0.97 U U 
3&4-METHYLPHENOL 0.97 U 1 U 
33'·OICHLOROBENZIOINE 0.97 U 1 U 
3,3'-DIME'rHYLBENZIOINE 0.97 U 1 U 
3-METHYLCHOLANTHRENE 0.97 U 1 U 
3-NITROANILINE 0.97 lJ 1 U 
4,6·0INITRO-2-METHYLPHENOL 0.97 U 1 
4·AMINOBIPHENYL 0.97 U 1 U 
4·BROMOPHENYL PHENYL ETHER 0.97 U 1 U 
4-CHLORO·3-METHYLPHENOL 0.97 U I U 
4·CHLOROANILINE 0.97 U '. I,U .. 
4·CHL ROPHENYL PHENYL ETHER 0.97 U I U 
4·NITR ANILINE 0.9 U 1 U. 

• 

03SWSD03 
03SW0302-F 
03SW0302-F 

BACKORbuND 
. NORMAL 

NM 
NORMAL .. 

Y 
ORAB 

I 

• I 

I 

• 
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SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAluLrfTLE SULPH'UR CREEK 

,NSWCCRANE 
CRANE, INDIANA 
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LOCATION 03SWSD02 03SWSD02 03SWSD03 
NSAMPLE, ' - 03SW0202 03SW0202-F 03SW0302 
SAMPLE,- 03SW0202 ' 03SW0202;F 03SWb302 
MATRIX BACKGROUND BACKGROUND BACKGROUND 
SACODE NORMAL NORMAL NORMAL 
aC_TYPE NM ,NM NM 
STATUS NORMAL NORMAL NORMAL 
SAMPLE DATE . - - - '. -
VALIDATED Y Y' ., 
COLLECTION METHOD GRAB GRAB GRAB 
4-NITROPHENOL 0.97 UJ ,1 UJ 
4-NITROaUINOLINE·I·0XIDE 0.97 UR 1 UR 
5-NITRO·o-TOLUIDINE . 0.97 U I 1 U 
7 12·DIMETHYLBENZ A ANTHRACENE 0.97 U ··i 1 U' 
A A-DIME' HYLPHENE1 HYLAMINE 0.97 U 1 U 
ACENAPHTHENE 0.02 U 0.021 U 
ACENAPHTHYLENE 0.02 U 0.021 U 
ACETOPHENONE . 0.97 U 1 U 
ANILINE 0.97 U 1 
ANTHAAQENE 0.02 U 0.021 U 
ARAMITE 0.97 U ,I U 
BENZ A ANTHRACENE 0.02 UJ 0.021,UJ 
BENZO A PYRENE 0.02 U 0.021 U 
BENZO B)FLUORANTHENE 0.02 U 0.021'U 
BENZO G.H I PERYLENE 0.02 UJ 0.021 UJ 
BENZO K F UORANTHENE 0.02 U 0.021 U 
BENZYL ALCOHOL 0.97 U 1 U 
BIS(2·CHLOROETHOXY)METHANE 0.97U 1 U " 

BIS(2·CHLOROETHYL)ETHER ~.M U 1 U 
BIS(2·EIHYLHEXYL PHTHALATE 0.97 U 1 U' 
BUTYLB~ZYLPHTHALATE 0.97 U 1 U 
CHLOROBENZILA TE 0.97 U 1 U 
CHRYSENE, 0.02 U 0.021 U 
DI-N·BUTYL PHTHALATE 0.97 U 1 U 
DI·N·OCTYL PHTHALATE 0.97 U l'U 
DIALLATE 0.97 U 1 U 
DIBENZO A,H ANTHRACENE 0.02 U O.O~U' 

DIBENZOFURAN 0.97 U 1 U 
DIETHYL PHTHALATE 0.97 U 1 U 
DIMETHYL PHTHALATE 0.97 U 1 U' 
DIPHENYLAM!NE 0.97 U 1 U 
ETHYL METHANE SULFONATE 0.97 U 1 U 
ETHYL PARATHION 0.97 U 1 U 
FLUORANTHENE 0.02 U 0.021 U 
FLUORENE 0.02 U 0.021 U 
HEXACHLOROBENZENE 0.97 U 1 U 
HEXACHLOROBUT ADIENE 0.97 U 1 U 
HEXACHLOROCYCLOPENT ADIENE 0.97,UJ 1 UJ 
HEXACHlOR ETHANE 0.97 U 1 U 
HEXACHL ROPROPENE 0.97 U 1 U 
INDENO 1.2 3-CO PYRENE 0.02 U 0.021 U 
ISOORIN 0.97 U 1 U 
ISOPHORONE 0.97 U 1 U 
ISOSAFROLE ·:0.97U I, U 
KEPONE 0.97 UR " 1 UR 
IMETHAPYRILENE 0.97 U IU, 
METHYL METHANE SULFONATE __ - - 0.97 U 1 U 

• 
03SWSD03 

03SW0302-F 
03SW0302-F' 

BACKGROUND 
NORMAL 

NM 
NORMAL 

- -
Y 

GRAB 

" 

~~~ 
,~ , 

--



'. 

TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 
PAGE 18 OF 18 . 

LOCATION .' . . 03SWSD02 03SWSD02' 03SWSD03 . 
NSAMPLE 03S\\I0202 03SW0202-F .03SW0302 
SAMPLE 03SW0202 03SW0202-F 03SW0302 
MATRIX BACKGROUND BACKGROUND BACKGR~UND 
SACODE NORMAL NORMAL NORMAL 
aC;.TYPI! 'NM' NM 'NM 
STATUS .. 'NORMAL NORMAL NORMAL 
SAMPLE DATE 

\ .. . . . . 
VALIDATED y y y 
COLLECTION METHOD ORAB GRAB GRAB 
METHYL PARATHION 0.97 U 1 U 
N·NITROSQ-OI-N-BUTYLAMINE 0.97 U 1 U· 
N·NITROSO-OI-N·PR PY LAMINE 0.9 U 1 U 
N.NI!RO~IETHYLAMINE 0.97 U 1 U 
N·NITROSOOIMETHYLAMINE 0.97 1 U 
N·NITROSOMETHYLETHYLAMINE 0.97U 1 U 
N·NITROSOMORPHOLINE 0.97 U 1 U 
N·NITROSOPIPERIOINE 0.97 U 1 U 
N·NITROSOPYRRC LlOINE 0.9 ·U 1 U 
NAPHTHALENE 0.019 U 0.02 U 
00 O·TRIETHYL PHOSPHOROTHIOATE 0.97 U lU 
O·TOLUIDINE .' 0.97 U 1 U· 
p. OIMETHYLAMINO AZOBENZENE . 0.97 U 1 U ... 
PENTACHLOROBENZENE 0:97 U .. 1 U 
PENTACHLOROETHANE . 0.97U 1 .' 

PENTACHLORONITROBENZENE 0.97 U 1 U 
PHENACETIN .. 0.97 U' 1 U 
PHENANTHRENE .' . '0.02 U' .. ' 0.02HJ· 
PHENOL .. . 0.97 U . . ·1 U 
PR NAMIOE 0.9 U U' 
PYRENE 0.02 UJ ·0.021 J 
PYRIDINE . 0.97·U . ~ .. 1"U' ' . 
SAFROLE , . ' 0.97·U .. . .. ·1 U .. 

Energetic. UG/L-
1,3,5-TRINITROBENZENE 0.35 U 0.35 U 
1 3·DINITR BENZENE 0.35 U 0.35 U 
2.4 6·TRINITROTOLUENE 0.35 U· 0.35 UJ 
24·0INITROTOLUENE 0.35 U 0.35 UJ 
2,6·0INITROTOLUENE 0.35 U . 0.35 UJ . 
2·AMIN -4,6·0INITROTOLUENE 0.35 U 0.35 U 
2·NITROTOLUENE 0.35 U 0.35 U 
3·NITROTOLUENE .' 0.35 U : 0.3S·.U 
4·AMINO·2,6-0INI ROTOLUENE 0.35 U ! 0.35 U 
4·NITAOTOWENE 0.35 U ; I 0.35 U 
HMX 0.35 U I' 0.36 U 
NITROBENZENE 0.35 U .. I 0.35 U 
NI TROCELLULOSE 1000 U 1000 U 
NITROGLYCERIN 3.5 U 3.5 U 
PETN 0.16 U 0.16 U 
RDX 0.35 U 0.35 U 
TETRYL 0:35 U 0.35 
PesllcldellPCB'. (UG/L)_ 
44'·000 0.024 UJ 0.027 UJ 
44"ODE 0.024 U 0.027 U 
44'· OT 0.024 U 0.027 
ALDRIN 0.0049 U 0.0053 
ALPHA·BHC ------

0.0049U _0.0053 U ---

• 

03SWSD03 
03SW0302-F 
03SW0302-F 

BACKGROUND 
NORMAL 

'NM 
NORMAL' . .; 

y 
GRAB 

.. 

" 

.. 

., 

~;. 



• 
LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
SACODE 
QC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
ALPHA- HLORDANE 
AROCLOR-l016 
AROCLOR-1221 
IAROCLOR-1232 
AROCLOR·1242 
AROCLOR-1248 
AROCLOR-1254 
AROCL R- 260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOS LFAN I 
ENDOSULFAN 11 
ENDOSULFAN SULFATE 
EN DR IN 
EN DR N ALDEHYDE 
EN RIN KETONE 
GAMMA-BHC LINDANE 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIOE 
METHOXY HLOR 
TOXAPHENE 
Herbicides UGiL 
24,5-T 
2,4,5-TP (SILVEX) 
24-0 
DINOSEB 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Tolal Melals UGiL 
ALUMINUM 

N IMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALC UM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 

• TAb~C: e-7 

SUMMA~~~~ ~~~~ri~CE:~~~~~~~EH ;u'"L~~~~~~~i~ WATER 

" 

--

NSWCCRANE 
CRANE,INDIANA 
PAGE 17 OF 18 

03SWSD02 03SWSD02 
03SW0202 03SW0202,F 
03SW0202 03SW0202-F 

BACKGROUND BACKGROUND 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL . . - . 

Y Y : 

GRAB 
' , 

GRAB I 
0.015 U : 
0.24 U I 
0.24 U I ; 
0,24 U : I 
0.24 U I ' i 
0.24 U 1 
0.24 U , 
0.24 i i 

0,015 U 
0.024 U 
0.0097 U 
0.024 U 
0.024 
0.049 U 
0.029 U 
0.049,U 
0.049,U 
0.024U 
0.015,U ' . 
0.015 U 

O. 049 U 
0.058' U 

1.5 U 

0.04 U 
. 0.04 U 

0.04 UJ ' .. ' 
0.04 U 
0.Q1 U 
0.01 U· 

956 
0.1 U 
0.74 

55.7 J 
0.1 U 

0.07 U 
6450 
1.2J 
0.62 
1.8 

1270 J 
1.2 

5000.U· 
80.8, 

0.08 U 
4, 

03SWSD03 
03SW0302 
03SW0302 

BACKGROUND 
NORMAL 

'. 
'N;'" 

NORMAL . . 
Y 

GRAB 
0.016 U 
0.27 U 
0.27 U 
0.27 U 
0,27 U 
0.27 U 
0.2 U 
0.27 U 

0.018 U 
0.027 U 
0.011 V 
0.027 U 
0.027 U 
0.053 U 
0.032 U 

,0.053 'U 
O.053'U 
0.027·U· 
0.018 U ' 
0.016 U 
0.0053 U 
·0.064 U 

'1.8 U 

0.04 U 
0.04 U 
O.Q4_UJ ' 
'0.04 U 
0.Q1 U 

' 0.023 R 

569 
0.1 U 

0.4 
78.7,J 
0.48 

0.7 U 
5000 U 
0.8 J , 
0.85 
2.3 

577 J 
0.91 
5500 . 
72.8. 

0.09 
•. ,19,. ' 

03SWS003 
03SW0302-F 
03SW0302-F 

BACKGROUND 
NORMAL 

NM 
NORMAL . . 

Y 
GRAB 

" 

" 

" 

. . 

._---

r-, 

• 

.. ,~'~; 
... )~,., 



• 

LOCATION 
NSAMPLE 
SAMPLE 
MATRIX. 
SACODE 
CC_TYPE 
STATUS 
SAMPLE DATE 
VALIDATED 
COLLECTION METHOD 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 
Dillolved Metlll UGiL 
ALUMIliUM . 
ANTIMONY 

TABLE E-7 

SUMMARY OF ANALYTIC RESULTS IN HIGH FLOW SURFACE WATER 
SWMU 3 • OLD JEEP TRAIULITTLE SULPHUR CREEK 

. NSWCCRANE 
CRANE. INDIANA 
PAGE 18 OF 18 

03SWSD02 03SWSD02 03SWSD03 
03SW0202 03SW0202-F 03SW0302 
03SW0202 03SW0202·F 03SW0302 

BACKGROUND BACKGROUND BACKGROUND 
NORMAL NORMAL NORMAL 

·NM. NM NM 
NORMAL NORMAL NORMAL . . . . .. 

: ".y . Y y. 
GRAB GRAB' GRAB 
5000 U 5000 U 
0,4 U 0,4 U 
0,1 U 0.1 U 

5000 U 500 
O,l·U 0,1 U 
0,22U .. 0,93 U 

1.9 0.67 
e.9 25.2 

I 

200 U . 
0.11 U 

.03SWSD03 
03SW0302-F 
03SW0302·F 

BACKGROUND 
NORMAL 

NM 
NORMAL . . 

Y 
. GRAB 

.... 

312 
0.'3 U 

ARSENIC 0~24' .. , . . .. .. 0.2 U 
BARIUM ·47 J 78.5 J 
BERYLLIUM· .. "0.1 U • .n 0.37 
CADMIUM 2.3 . ". o. U 
CALCIUM " . . . .' . 8310 ..- ...... 5130 
CHROMIUM ... ," . 0.44 U '. . .. ..' O.4.~·U 
COBALT : ' . . '" 0.23. . .. 0.24 
COPPER .. 0.8 .. 1.9 
IRON 125 100 U 
lEAD '0.21 J 0.3 J 
MAGNESIUM·· , .. .... _ .. . 5000 U ,.". , ......... ·5430 
MANGANESE' .. ". . .. ,. 37.8 .' 38.3 
MERCURY 0.Q8 U .... 0.08 U 
NICKEL 3 17.9 
POTASSIUM 5000 U 5000 U 
SELENIUM 0.4 U .. . .... .4 U 
SilVER 0.1 U '0,1 U 
SODIUM 5 00 U .. 5000 U 
THALLIUM 0.1 U ,1 U 
TIN 3.8 J 4.9 J 
VANADIUM 0.25 O.I.U 
ZINC --- 5.5 -- . 25.2 
Milicelianeoul Parameters 
PERCHLORATE (UGIl 4 U 4 U 
TOTAL SUSPENDED SOLIDS tMG/l 18 19 
Field Parimeterl 
DISSOLVED OXYGEN MGlLl 10.78 10.12 
NITRATE MGIL 0,75 1.85 > 
NITRITE MGlL 0.002 0.004 
OXIQATION REDUCTION POTENTIAL MV 248 288 
PH S.U. 8.71 5.8 
SPECIFIC CONDUCTANCE MSlCM 0.095 0.1 
TEMPERATURE.lC) 21.2 .. ·.19.4 '. , 

TURBIDITY (NTU) --- 31 . ··.17····.· " ..... " 

• • 



• 

APPENDIX F 

• SUMMARY OF BACKGROUND COMPARISONS 

• 



'. 

SITE 

PARAMETER 'RANK 

ALUMINUM 631.5 
ANTIMONY 753.0 
ARSENIC 762.5 
BARIUM 905.0 
BERYLLIUM 956.5 

CADMIUM 860.5 

CALCIUM 981.0 

CHROMIUM 782.0 

COBALT 805.0 

COPPER 904.0 

IRON 884.0 

LEAD 912.5 

MAGNESIUM 812.5 

MANGANESE 752.0 

MERCURY 785.5 

NICKEL 876.5 

POTASSIUM 639.0 

SELENIUM 567.5 

SILVER 717.0 

SODIUM 991.0 

THALLIUM 565.0 

TIN 702.0 

VANADIUM 635.0 

ZINC 893.5 

• 
TABLE F-1 

SUMMARY OF BACKGROUND COMPARISONS FOR SOIL GROUP 3 

SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE10F1 

BACK 
RANK U Z p-Ievel Z adjusted p-Ievel SITEN 

496.5 104 -3.1152 0.0018 -3.1154 0.0018 32 

375.0 225 -0.3423 0.7321 ' -0.3424 0.7320 32 

365.5 235 ' -0.1255 0.9001 -0.1256 0.9001 32 

223.0 103 3.1266 0.0018 3.1272 0.0018 32 

171.5 52 4.3019 0.0000 4.3038 0.0000 32 

267.5 148 2.1110 0.0348 2.1122 0.0347 32 

147.0 27 4.8610 0.0000 4.8612 0.0000 32 

346.0 226 0.3195 0.7493 , 0.3196 0.7493 32 

323.0 203 0.8444 0.3984 0.8446 0.3984 32 

224.0 104 3.1038 0.0019 3.1046 0.0019 32 

244.0 124 2.6473 0.0081 2.6476 0.0081 32 

215.5 96 3.2977 0.0010 3.2980 0.0010 32 

315.5 196 1.0156 0.3098 1.0157 0.3098 32 

376.0 224 -0.3651 0.7150 -0.3652 0.7150 32 

342.5 223 0.3994 ' 0.6896 0.4011 0.6883 32 

251.5 132 2.4762 0.0133 2.4766 0.0133 32 

489.0 111 -2.9440 0.0032 -2.9442 0.0032 32 

560.5 40 -4.5758 0.0000 -4.5788 0.0000 32 

411.0 189 -1.1639 0.2445 -1.1772 0.2391 32 

137.0 17 5.0893 0.0000 5.0894 0.0000 32 

563.0 37 -4.6328 0.0000 -4.6748 0.0000 32 

426.0 174 -1.5062 0.1320 -1.5070 0.1318 32 

493.0 107 -3.0353 0.0024 -3.0363 0.0024 32 

234.5 115 2.8641 0.0042 2.8643 0.0042 32 
- - . - --

• 
SITE ABOVE 

BACKN BACKGROUND? 

15 NO 
15 NO 
15 . NO 
15 YES 

15 YES 

15 YES 

15 YES 

15 NO 
15 NO 
15 YES 
15 YES 

15 YES 
15 NO 
15 NO 
15 NO 
15 YES 

15 NO 
15 NO 
15 NO 
15 YES 
15 NO 
15 NO 
15 NO 
15 YES 



• 

SITE 
PARAMETER RANK 
ALUMINUM 628.0 
ANTIMONY 692.0 
ARSENIC 7.40.0. 
BARIUM 785.0 
BERYLLIUM 813.0 
CADMIUM 757.5 
CALCIUM 817.0 
CHROMIUM 695.0 
COBALT 807.0 
COPPER 726.0 
IRON 749.0 
LEAD 804.5 
MAGNESIUM 659.0 
MANGANESE 830.0 
MERCURY 722.5 
NICKEL 763.5 
POTASSIUM 642.5 
SELENIUM 681.5 
SILVER 652.0 
SODIUM 778.0 
THALLIUM 670.5 
TIN 671.5 
VANADIUM 646.0 

TABLE F-2 

SUMMARY OF BACKGROUND COMPARISONS FOR SOIL GROUP 6 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWC CRANE 
CRANE, INDIANA 

PAGE 1 OF 1 

BACK 
RANK U Z p-Ievel Z adjusted p-Ievel SITEN BACKN 
233.0 33 . -2.9797 0.0029 -2.9797 0.0029 34 7 
169.0 97 -0.7623 0.4459 -0.7624 0.4459 34 7 
121.0 93 0.9008 0.3677 0.9013 0.3674 34 7 
76.0 48 2.4600 0.0139 2.4602 0.0139 34 7 
48.0 20 3.4301 0.0006 3.4315 0.0006 34 7 
103.5 76 1.5072 0.1318 1.5084 0.1315 34 7 
44.0 16 3.5687 0.0004 3.5687 0.0004 34 7 
166.0 100 -0.6583 0.5103 -0.6583 0.5103 34 7 
54.0 26 3.2223 0.0013 3.2230 0.0013 34 7 
135.0 107 0.4158 0.6776 0.4159 . 0.6775 34 7 
112.0 84 1.2127 0.2253 1.2132 0.2251 34 7 
56.5 29 3.1356 0.0017 3.1362 0.0017 34 7 

202.0 64 -1.9056 0.0567 -1.9056 0.0567 34 7 
31.0 3 4.0192 0.0001 4.0204 0.0001 34 7 
138.5 111 0.2945 0.7684 0.2955 0.7676 34 7 
97.5 70 1.7151 0.0863 1.7153 0.0863 34 7 

218.5 48 -2.4773 0.0132 -2.4775 0.0132 34 7 
179.5 87 -1.1261 0.2601 -1.1293 0.2588 34 7 
209.0 57 -2.1482 0.0317 -2.3413 0.0192 34 7 
83.0 55 2.2175 0.0266 2.2175 0.0266 34 7 
190.5 76 -1.5072 0.1318 -1.5150 0.1298 34 7 
189.5 77 -1.4725 0.1409 -1.4736 0.1406 34 7 
215.0 51 -2.3561 0.0185 -2.3564 0.0185 34 7 

ZINC __ L J93:!L L-68.O 40 2.7372 0.0062 2.7373 0.0062 34 7 
-

• 

SITE ABOVE 
BACKGROUND? 

NO 
NO 
NO 
YES 
YES 
NO 
YES 
NO 
YES 
NO 
NO 
YES 
·NO 

YES 
NO 

YES 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
YES 

• 



• 
SITE 

PARAMETER RANK 
ALUMINUM 6.0 
ANTIMONY 6.0 
ARSENIC 8.0 
BARIUM 20.0 
BERYLLIUM 21.0 
CADMIUM 11.0 
CALCIUM 19.0 
CHROMIUM 14.0 
COBALT 21.0 
COPPER 9.0 
IRON 16.0 
LEAD 16.0 
MAGNESIUM 6.0 
MANGANESE 21.0 
MERCURY 12.0 
NICKEL 20.0 
POTASSIUM 6.0 
SELENIUM 18.5 
SILVER 6.0 
SODIUM 21.0 
THALLIUM 8.5 
TIN 6.0 
VANADIUM 7.0 
ZINC 12.0 

• TABLE F-3 

SUMMARY OF BACKGROUND COMPARISONS FOR SOIL GROUP 7 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF 1 

BACK 
RANK U Z p-Ievel Z adjusted p-Ievel SITEN 
30.0 0 -2.2361 0.0254 -2.2361 0.0254 3 
30.0 0 -2.2361 0.0254 -2.2361 0.0254 3 
28.0 2 -1.6398 0.1011 -1.6398 0.1011 3 
16.0 1 1.9379 0.0526 1.9379 0.0526 3 
15.0 0 2.2361 0.0254 2.2361 0.0254 3 
25.0 5 -0.7454 0.4561 -0.7454 0.4561 3 
17.0 2 1.6398 0;1011 1.6398 0.1011 3 
22.0 7 0.1491 0.6615 0.1491 0.6615 3 
15.0 0 2.2361 0.0254 2.2495 0.0245 3 
27.0 3 -1.3416 0.1797 -1.3416 0.1797 3 
20.0 5 0.7454 0.4561 0.7498 0.4534 3 
16.0 3 1.3416 0.1797 1.3416 0.1797 3 
30.0 0 -2.2361 0.0254 -2.2361 0.0254 3 
15.0 0 2.2361 0.0254 2.2361 0.0254 3 
24.0 6 -0.4472 0.6547 -0.4499 0.6526 3 
16.0 1 1.9379 0.0526 1.9379 0.0526 3 
30.0 0 -2.2361 0.0254 -2.2361 0.0254 3 
17.5 3 1.4907 0.1360 1.4997 0.1337 3 
30.0 0 -2.2361 0.0254 -2.5620 0.0096 3 
15.0 0 2.2361 0.0254 2.2361 0.0254 3 
27.5 3 -1.4907 0.1360 -1.5470 0.1219 3 
30.0 0 -2.2361 0.0254 -2.2361 0.0254 3 
29.0 1 -1.9379 0.0526 -1.9379 0.0526 3 

. 24.0 6 -0.4472 0.6547 -0.4472 0.6547 3 
--~ ------ ----- -- --

• 
SITE ABOVE 

BACKN BACKGROUND? 
5 NO 
5 NO 
5 NO 
5 YES 
5 YES 
5 NO 
5 NO 
5 NO 
5 YES - -
5 NO 
5 NO 
5 NO 
5 NO 
5 YES 
5 NO -.. 

5 YES 
5 NO 
5 NO 
5 NO 
5 YES 
5 NO 
5 NO 
5 NO 
5 NO 

'-' 

.. ,,<: 

" .... 
~"'" ~ , 
~~ .. ~ 

4 

~1 

~ 

~i~ 



SITE 
PARAMETER RANK 
ALUMINUM 142.0 
ANTIMONY 135.0 
ARSENIC 143.0 
BARIUM 148.0 
BERYLLIUM 146.5 
CADMIUM 146.5 
CALCIUM 144.0 
CHROMIUM 141.0 
COBALT 148.5 
COPPER 149.0 
IRON 148.0 
LEAD 145.0 
MAGNESIUM 146.0 
MANGANESE 144.0 
MERCURY 142.5 
NICKEL 150.0 
POTASSIUM 148.5 
SELENIUM 148.5 
SILVER 145.0 
SODIUM 137.0 
THALLIUM 146.5 
TIN 145.0 
VANADIUM 141.0 
ZINC 149.5 

•• 

TABLE F-4 

SUMMARY OF BACKGROUND COMPARISONS FOR GROUND WATER 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWC CRANE 
CRANE, INDIANA 

PAGE 1 OF 1 

BACK 
RANK U Z p-Ievel Z adjusted p-Ievel SITEN 
11.0 8 1.0435 0.2967 1.0435 0.2967 15-
18.0 15 0.0000 1.0000 . 0.0000 1.0000 15 
10.0 7 1.1926 0.2330 1.2678 0.2049 15 
5.0 2 1.9379 0.0526 1.9379 0.0526 15 
6.5 4 1.7143 0.0865 1.9238 0.0544 15 
6.5 4 1.7143 0.0865 1.8835 0.0596 15 
9.0 6 1.3416 0.1797 1.3416 0.1797 15 
12.0 9 0.8944 0.3711 - 0.8972 0.3696 15 
4.5 2 2.0125 0.0442 2.0505 0.0403 15 
4.0 1 2.0870 0.0369 2.0896 0.0367 15 
5.0 2 1.9379 0.0526 1.9379 0.0526 15 
8.0 5 1.4907 0.1360 1.5103 0.1310 15 
7.0 4 1.6398 0.1011 1.6398 0.1011 15 
9.0 6 1.3416 0.1797 1.3416 0.1797 15 
10.5 8 1.1180 0.2636 2.7386 0.0062 15 
3.0 0 2.2361 0.0254 2.2374 0.0253 15 
4.5 2 2.0125 0.0442 2.0137 0.0441 15 
4.5 2 2.0125 0.0442 2.1395 0.0324 15 
8.0 5 1.4907 0.1360 1.5959 0.1105 15 
16.0 13 0.2981 0.7656 0.2981 0.7656 15 
6.5 4 1.7143 0.0865 1.8835 0.0596 15 
8.0 5 1.4907 0.1360 1.4925 0.1356 15 
12.0 9 0.8944 0.3711 0.8988 0.3687 15 
3.5 1 2.1615 0.0307 2.1629 0.0306 15 

• 

BACKN 
SITE ABOVE I 

BACKGROUND? 
2 NO 
2 NO I 

2 NO I 

2 YES 
2 NO 
2 YES 
2 NO I 

2 NO I 

2 YES 
, 

2 YES 
2 YES 
2 NO 
2 NO 
2 NO 
2 NO 
2 YES 
2 YES 
2 YES 
2 NO 
2 NO 
2 NO 
2 NO 
2 NO 
2 

. , . YES 

• 



•• 

SITE 
PARAMETER RANK 
ALUMINUM 160.0 
ANTIMONY 172.0 
ARSENIC 142.0 
BARIUM 180.0 
BERYLLIUM 137.5 
CADMIUM 173.0 
CALCIUM 174.0 
CHROMIUM 146.0 
COBALT 144.5 
COPPER 171.0 
IRON 146.0 
LEAD 171.0 
MAGNESIUM 150.0 
MANGANESE 161.0 
MERCURY 158.0 
NICKEL 137.0 
POTASSIUM 143.0 
SELENIUM 133.0 
SILVER 163.0 
SODIUM 154.0 
THALLIUM 134.5 
TIN 176.0 
VANADIUM 150.0 
ZINC 168.0 

• 
TABLE F-5 

SUMMARY OF BACKGROUND COMPARISONS FOR SHALLOW SEDIMENT 
. SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF 1 

BACK 
RANK U Z p-Ievel Z adjusted .Il-Ievel SITEN BACKN 
30.0 20 1.0000 0.3173 1.0000 0.3173 15 4 
18.0 8 2.2000 0.0278 2.2000 0.0278 15 4 
48.0 22 -0.8000 0.4237 -0.8000 0.4237 15 4 
10.0 0 3.0000 0.0027 3.0000 0.0027 15 4 
52.5 18 -1.2500 0.2113 -1.2511 0.2109 15 4 
17.0 7 2.3000 0.0215 2.3020 0.0213 15 4 
16.0 6 2.4000 0.0164' 2.4000 0.0164 15 4 
44.0 26 -0.4000 0.6892 -0.4000 0.6892 15 .4 
45.5 25 -0.5500 0.5823 -0.5502 0.5822 15 4 
19.0 9 2.1000 0.0357 2.1000 0.0357 15 4 
44.0 26 -0.4000 0.6892 -0.4002 0.6890 15 4 
19.0 9 2.1000 0.0357 2.1000 0.0357 15 4 
40.0 30 0.0000 1.0000 0.0000 1.0000 . 15 4 
29.0 19 1.1000 0.2713 1.1000 0.2713 15 o 4 

32.0 22 0.8000 0.4237 0.8093 0.4184 15 4 
53.0 17 -1.3000 0.1936. -1.3006 0.1934 15 4 
47.0 23 -0.7000 0.4839 -0.7000 0.4839 15 4 
57.0 13 -1.7000 0.0891 -1.7090 0.0875 15 4 

·27.0 17 1.3000 0.1936 1.3234 0.1857 15 4 
·36.0 26 0.4000 0.6892 0.4002 0.6890 15 4 

55.5 15 -1.5500 0.1212 -1.5873 0.1124 15 4 
14.0 4 2.6000 0.0093 2.6023 0.0093 15 4 
40.0 30 0.0000 1.0000 0.0000 1.0000 15 4 
22.0 12 1.8000 0.0719 1.8000 0.0719 15 4 

• 
SITE ABOVE 

BACKGROUND? 
NO 
YES 
NO 
YES 
NO 
YES 
YES 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
YES 
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SITE 
PARAMETER RANK 
ALUMINUM 154.0 
ANTIMONY 164.0 
ARSENIC 154.5 
BARIUM 17Q.O 
BERYLLIUM 136.5 
CADMIUM 171.0 
CALCIUM 169.0 
CHROMIUM 152.0 
COBALT 136.0 
COPPER 165.0 
IRON 156.0 
LEAD 171.0 
MAGNESIUM 141.0 
MANGANESE 159.0 
MERCURY 168.0 
NICKEL 134.0 
POTASSIUM 138.0 
SELENIUM 128.0 
SILVER 169.0 
SODIUM 162.5 
THALLIUM 147:5 
TIN 177.0 
VANADIUM 154.0 
ZINC 167.0 

• 

TABLE F-6 

SUMMARY OF BACKGROUND COMPARISONS FOR DEEP SEDIMENT 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF 1 

BACK 
RANK U Z p-I~vel Z adjusted p-Ievel SITEN 
36.0 26 0.4000 0.6892 0.4000 0.6892 15 
26.0 16 1.4000 0.1615 1.4025 0.1608 15 
35.5 26 0.4500 0.6527 0.4502 0.6526 15 
20.0 10 2.0000 0.0455 2.0000 0.0455 15 
53.5 17 -1.3500 0.1770 -1.3554 0.1753 15 
19.0 9 2.1000 0.0357 2.1000 0.0357 15 
21.0 11 1.9000 0.0574 1.9000 0.0574 15 
38.0 28 0.2000 0.8415 0.2000 0.8415 15 
54.0 16 -1.4000 0.1615 -1.4000 0.1615 15 
25.0 15 1.5000 0.1336 1.5007 0.1335 15 
34.0 24 0.6000 0.5485 0.6000 0.5485 15 
19.0 9 2.1000 0.0357 2.1000 0.0357 15 
49.0 21 -0.9000 0.3681 -0.9000 0.3681 15 
31.0 21 0.9000 0.3681 0.9008 0.3677 15 
22.0 12 1.8000 0.0719 1.8308 0.0671 15 
56.0 14 -1.6000 0.1096 -1.6000 0.1096 15 
52.0 18 -1;2000 0.2301 -1.2000 0.2301 15 
62.0 8 ~2.2000 0.0278 -2.2068 0.0273 15 
21.0 11 1.9000 0.0574 1.9264 0.0541 15 
27.5 18 1.2500 0.2113 1.2511 0.2109 15 
42.5 28 -0.2500 0.8026 -0.2539 0.7996 15 
13.0 3 2.7000 0.0069 . 2.7012 0.0069 15 
36.0 26 0.4000 0.6892 0.4000 0.6892 15 
23.0 13 1.7000 0.0891 1.7000 0.0891 15 

• 

SITE ABOVE 
BACKN BACKGROUND? 

4 NO 
4 NO 
4 NO 
4 YES 
4 NO 
4 YES 
4 YES 
4 NO 
4 NO 
4 NO 
4 NO 
4 YES 
4 NO 
4 NO 
4 YES 
4 NO 
4 NO 
4 NO 
4 YES 
4 NO 
4 NO 
4 YES 
4 NO 
4 YES 

• 



• 
PARAMETER 
Total Metals (UG/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 

, 
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 
,LRON, ElL TERED 

• TABLE F-7 

SUMMARY OF BACKGROUND COMPARISONS FOR LOW FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF 2 

SITE, BACK 
RANK RANK U Z p-Ievel Z adJusted p-Ievel SITEN 

24,0 21.0 3 -1.5492 0.1213 -1.5492 0.1213 6 
37.5 7.5 2 1.9365 0.0528 2.0319 0.0422 6 
32.5 12.5 7 0.6455 0.5186 0.6509 0.5151 6 
36.0 9.0 3 1.5492 0.1213 1.5492 0.1213 6 
27.0 18.0 6 -0.7746 0.4386 -1.4142 0.1573 6 
30.0 15.0 9 0.0000 1.0000 -- -- 6 
39.0 6.0 0 2.3238 0.0201 2.3238 0.0201 6 
37.0 8.0 2 1.8074 0.0707 1.8150 0.0695 6 
23.0 22.0. 2 -1.8074 0.0707 -1.8074 0.0707 6 
35.0 10.0 4 1.2910 0.1967 1.2910 0.1967 6 
26.0 19.0 5 -1.0328 0.3017 -1.0328 0.3017 6 
30.0 15.0 9 0.0000 1.0000 0.0000 1.0000 6 
37.0 8.0 2 1.8074 0.0707 1.8074 0.0707 6 
23.0 22.0 2 -1.8074 0.0707 -1.8074 0.0707 6 
30.0 15.0 9 0.0000 1.0000 -- -- 6 
23.5 21.5 3 -1.6783 0.0933 -1.6925 0.0906 6 
36.0 9.0 3 1.5492 0.1213 1.5557 0.1198 6 
30.0 - 15.0 9 0.0000 1.0000 -- -- 6 
30.5 14.5 9 0.1291 0.8973 0.1543 0.8774 6 
27.0 18.0 6 -0.7746 0.4386 -0.7746 0.4386 6 
30.0 15.0 9 0.0000 1.0000 -- -- 6 
38.0 7.0 1 2.0656 0.0389 2.0743 0.0381 6 
27.0 18.0 6 -0.7746 0.4386 -0.7878 0.4308 6 
33.0 12.0 6 0.7746 0.4386 0.7746 0.4386 6 

25.0 20.0 4 -1.2910 . 0.1967 -1.3131 0.1892 6-
33.0 12.0 6 0.7746 0.4386 0.7778 0.4367 6 
37.5 7.5 2 1.9365 0.0528 2.0226 0.0431 6 
38.0 7.0 1 2.0656 0.0389 2.0656 0.0389 6 
30.0 15.0 9 0.0000 1.0000 -- -- 6 
27.0 18.0 6 -0.7746 0.4386 -1.4142 0.1573 6 
39.0 6.0 0 2.3238 0.0201 2.3434 0.0191 6 
39.0 6.0 0 2.3238 0.0201 2.3738 0.0176 6 
30.0 15.0 9 0.0000 1.0000 0.0000 1.0000 6 
37.0 8.0 2 1.8074 0.0707 1.8150 0.0695 6 
39.0 6.0 0 2.3238 0.0201 2.3238 0.0201 6 

• 
SITE ABOVE 

BACKN BACKGROUND? 

3 NO 
3 YES 
3 NO 
3 NO 
3 NO 
3 NO 
3 YES 
3 YES 
3 NO 
3 NO 
3 NO 
3 NO 
3 YES 
3 NO 
3 NO 
3 NO 
3 NO 
3 NO 
3 NO 
3 NO 
3 NO 
3 YES 
3 NO 
3 NO 

3 NO 
3 NO 
3 YES 
3 YES 
3 NO 
3 NO 
3 YES 
3 YES 
3 NO 
3 YES 
3 YES 

-0 

'" .j:. 
.1 

.'ti'~ 

.... .J ..... 

"or 

.::: 
ti 
.;}; 

'~~ 
-,; 
.~ 



PARAMETER 
LEAD, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
THALLIUM, FILTERED 
TIN, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 

• 

TABLE F-7 

SUMMARY OF BACKGROUND COMPARISONS FOR LOW FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAllJLlTTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F2 

SITE BACK 
RANK RANK U Z p-Ievel Z adjusted D-Ievel SITEN 
29.0 16.0 6 -0.2562 0.7963 -0.3536 0.7237 6 
37.0 8.0 2 1.8074 0.0707 1.8074 0.0707 6 
27.0 16.0 6 ·0.7746 0.4366 -0.7746 0.4366 6 
30.0 15.0 9 0.0000 1.0000 -- -- 6 
27.0 18.0 6 -0.7746 0.4386 -0.7913 0.4288 6 
36.0 9.0 3 1.5492 0.1213 1.5492 0.1213 6 
31.5 13.5 8 0.3673 0.6985 0.7071 0.4795 6 
31.5 13.5 8 0.3673 0.6985 0.7071 0.4795 6 
27.0 18.0 6 -0.7746 0.4386 -0.7746 0.4386 6 
30.0 15.0 9 0.0000 1.0000 -- -- 6 
36.0 9.0 3 1.5492 0.1213 1.5557 0.1198 6 
31.5 . ' 13.5 8 0.3873 0.6985 0.7071 0.4795 6 
36.0 9.0 3 1.5492 0.1213 1.5492 0.1213 6 

, 

• 

SITE ABOVE 
BACKN BACKGROUND? 

3 NO 
3 YES 
3 NO 
3 NO 
3 NO 
3 NO 
3 NO 
3 NO 
3 NO 
3 NO 

. 3 NO 
3 NO 
3 NO 

• 



• 

PARAMETER 
Total Metals (UG/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 
Dissolved Metals (UG/L) 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 

• lABLE F-8 

SUMMARY OF BACKGROUND COMPARISONS FOR HIGH FLOW SURFACE WATER 
. SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF 2 

SITE BACK 
RANK RANK U Z p-Ievel Z adjusted ,p-Ievel SITEN BACKN 

80.0 25.0 14 -0.3892 0.6971 -0.3936 0.6939 11 3 
97.0 8.0 2 2.2576 0.0240 2.2829 0.0224 11 3 
87.5 17.5 12 0.7785 0.4363 0.7794 0.4358 11 3 
93.0 12.0 6 1.6348 0.1021 1.6348 0.1021 11 3 
73.5 31.5 8 -1.4013 0.1611 -1.5561 0.1197 11 3 
91.0 14.0 8 1.3234 0.1857 1.6577 0.0974 11 3 
97.0 8.0 2 2.2576 0.0240 2.2576 0.0240 11 3 
83.0 22.0 16 0.0779 0.9379 0.0779 0.9379 11 3 
82.0 23.0 16 -0.0779 0.9379 -0.0780 0.9378 11 3 
84.0 21.0 15 0.2336 0.8153 . . 0.2336 0.8153 11 3. 
81.0 24.0 15 -0.2336 0.8153 -0.2338 0.8151 11 3 
85.0 20.0 14 0.3892 0.6971 0.3892 0.6971 11 3 
91.5 13.5 8 1.4013 0.1611 1.4170 0.1565 11 3 
85.0 20.0 14 0.3892 0.6971 0.3892 0.6971 11 3 
82.5 22.5 17 0.0000 1.0000 -- -- 11 3 
73.0 32.0 7 -1.4792 0.1391 -1.4808 0.1387 11 3 
88.5 16.5 11 0.9342 0.3502 1.1702 0.2419 11 3 
87.0 18.0 12 0.7006 0.4835 0.9749 0.3296 11 3 
84;0 21.0 15 0.2336 0.8153 0.5222 0.6015 11 3 
91.5 13.5 8 1.4013 0.1611 1.5518 0.1207 11 3 
82.5 22.5 17 0.0000 1.0000 -- -- 11 3 
91.0 14.0 8 1.3234 0.1857 1.3278 0.1842 11 3 
82.0 23.0 16 -0.0779 0.9379 -0.0779 0.9379 11 3 
.85.0 20.0 14 0.3892 0.6971 0.3901 0.6965 11 3 

80.0 25.0 14 -0.3892 0.6971 -0.4157 0.6777 11 3 
97.5 7.5 2 2.3355 0.0195 2.3381 0.0194 11 3 
99.0 6.0 0 2.5690 0.0102 . 2.5719 0.0101 11 3 
91.0 14.0 8 1.3234 0.1857 1.3234 0.1857 11 3 
77.0 28.0 11 -0.8563 0.3918 -1.9149 0.0555 11 3 
78.0 27.0 12 -0.7006 0.4835 -1.1496 0.2503 11 3 
97.0 8.0 2 2.2576 0.0240 2.2576 0.0240 11 3 
93.0 12.0 6~._ 1.6348 0.1021 1.6366 0.1017 11 3 

• 
SITE ABOVE 

BACKGROUND? 

NO 
YES 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

• ,1~~ 

~ 
J~ 
'ct< 
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NO Pi< 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
YES 
YES 
NO 
NO 
NO 
YES 
NO 



PARAMETER 
COBALT, FILTERED 
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 
VANADIUM, FILTERED 
ZINC, FILTERED 

• 

TABLE F-8 

. SUMMARY OF BACKGROUND COMPARISONS FOR HIGH FLOW SURFACE WATER 
SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF 2 

SITE BACK 
RANK RANK .U Z p-Ievel Z adjusted p-Ievel SITEN BACKN 
83.5 21.5 16 0.1557 0.8763 0.1567 0.8755 11 3 
89.0 16.0 10 1.0120 0.3115 1.0120 0.3115 11 3 
80.0_ 25.0 14 -0.3892 0.6971 . -0.5416 0.5881 11 3 
83.5 21.5 16 0.1557 0.8763 0.1560 0.8760 11 3 
91.5 13.5 8 1.4013 0.1611 1.4170 0.1565 11 3 
77.5 27.5 12 -0.7785 0.4363 -0.8103 0.4178 11 3 
82.5 22.5 17 0.0000 1.0000 -- -- 11 3 
74.0. 31.0 . 8 -1.3235 .0.1857 -1.3382 0.1808 11 3 
88.5 16.5 11 0.9342 0.3502 1.1702 .0.2419 11 3 
85.5 19.5 14 0.4671 0.6404 0.7664 0.4434 11 3 
84.0 21.0 15 0.2336 0.8153 0.5222 0.6015 11 3 
90.0 15.0 9 1.1677 0.2429 1.2154 0.2242 11 3 
82.5 22.5 17 0.0000 1.0000 -- -- 11 3 
92.5 12.5 7 1.5570· 0.1195 1.5604 0.1187 11 3 
89.0 16.0 10 1.0120 0.3115 1.0132 ·0.3110 11 3 
81.0 24.0 15 -0.2336 0.8153 -0.2338 0.8151 11 3 

• 

SITE ABOVE 
BACKGROUND? 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO , 

NO 
NO 
NO I 

NO 
NO 
NO 
NO 
NO 

• 



• 

Notes: 
NA - Not avaitable 
Concentrations which exceed soil risk-based target levels (SRBTLs) are balded. 

• 
TABLE F-9 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
COMPLETE BACKGROUND SOIL SAMPLE DATA SET 

NAVAL SURFACE WARFARE CENTER 
, CRANE, INDIANA 

1 - Value is based on human health arid ecological risk-based criteria as presented in Appendix E, Table E-1 of the NSWC Crane Base-Wide Background Soil 
Investigation report, dated January, 2001. It is important to note that this Information Is updated by the appropriate regulatory agencies on a periodic basis. 
2 - Exceedances are defined as detected values above the SRBTL. 
3 - 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. 
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TABLE F·10 
STAnSnCAL SUMMARY OF ANALYTICAL RESULTS 

SOIL GROUP 3· ALLUVIAL, MISSISSIPPIAN, AND PENNSYLVANIAN SURFACE SOIL 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

Notes: 
NA • Not available 
Concentrations which exceed soil risk-based target levels (SRBTLs) are bolded. 
1 - Value Is based on human health and ecological risk-based criteria as presented In Appendix E, Table E-1 of the NSWC Crane Base-Wide Background Soil 
Investigation report, dated January, 2001. It is important to note that this information Is updated by the appropriate regulatory agencies on a periodic basis. 
2 - Exceedimces are defined as detected values above the SRBTL 
3 - 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 . 

• • • 



• 

Notes: 
NA· Not available 

• 
TABLE F·11 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
SOIL GROUP 6· MISSISSIPPIAN SUBSURFACE CLAY AND SAND 

NAVAL SURFACE WARFARE CENTER 
CRANE, INDIANA 

Concentrations which exceed soil risk-based target levels (SRBTls) are bolded. 
1 - Value is based on human health and ecological risk-based criteria as presented in Appendix E, Table E-1 of the NSWC Crane Base-Wide Background Soil 
Investigation report, dated January, 2001. It is important to note that this Information is updated by the appropriate regulatory agencies on a periodic basis. 
2 - Exceedances are defined as detected values above the SRBTl. 
3 - 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. 
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Notes: 
NA - Not available 
Concentrations which exceed soil risk-based target levels (SABTLs) ere bolded. 

TABLE F-12 
STATISTICAL SUMMARY OF ANAL mCAl RESULTS 
SOIL GROUP 7 - MISSISSIPPIAN SUBSURFACE SILT 

NAVAL SURFACE WARFARE CENTER 
CRANE, INDIANA 

1 - Value is based on human health and ecological risk-based criteria as presented in Appendix E, Table E-1 of the NSWC Crane Base-Wide Background Soil 
Investigation report, dated January, 2001. It is important to note that this Information is updated by the appropriate regulatory agencies on a periodic basis. 
2 - Exceedances are defined as detected values above the SABTL. 
3 - 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. 

• • • 



• 
location nsample matrix 
04SB09 04SB090810 SO 
04SB10 04SB100608 SO 
04SBll 04SBll0810 SO 
10SB10 10SB100608 SO 
05SB02 05SB020406 SO 
05SB03 05SB030507 SO 
05SB04 05SB040204 SO 
05SB05 05SB050608 SO 
05SB06 05SB060608 SO 
05SB07 05SB070608 SO 
09SBOl 09SB010810 SO 
09SB02 09SB020608 SO 
09SB02 09SB020608-D SO 
09SB03 09SB030406 SO 
09SB05 09SB050406 SO 
09SB06 09SB060810 SO 
09SB08 09SB080406 SO 
09SB10 09SB100204 SO 
09SBll 09SBll0406 SO 
10SBOl ' 10SB010810 SO 
10SBOl 10SB010810-D SO 
10SB02 10SB020709 SO 
10SB03 1 OSB03081 0 SO 
10SB03 1 OSB03081O-REM SO 
10SB04 10SB040305 SO 

• 10SB05 10SB050406 SO 
10SB06 10SB060507 SO 
10SB07 10SB070406 SO 
10SB08 10SB080406 SO 
04SBOl 04SB010002 SO 
04SBOl ' 04SB010l02 SO 
04SB02 04SB020002 SO 
04SB02 04SB020102 SO 
04SB03 04SB030002 SO 
04SB03 04SB030102 SO 
04SB04 04SB040002 SO 
04SB04 04SB040102 SO 
04SB05 04SB050002 SO 
04SB05 04SB050102 SO 
04SB06 04SB060002 SO 
04SB06 04SB060102 SO 
04SB07 04SB070002 SO 
04SB07 04SB070002-D SO 
04SB07 04SB070102 SO 
04SB07 04SB070102-D SO , 

04SB08 04SB08oo02 SO 
04SB08 04SB080102 SO 
04SB09 04SB090oo2 SO 
04SB09 04SB090102 SO 
04SB10 04SB 1 00002 SO 
04SB10 04SB100102 ' SO 
04SB11 04SB110002 SO 
04SB11 04SB110102 SO 
04SB12 04SB12ooo2 SO 
04SB12 04SB 120002-0 SO 
04SB12 04SB120102 SO 
04SB12 04SB120102-D SO 
04SS01 04SS010OO2 SS 
04SS01 04SS010102 SS 
04SS02 04SS020002 SS 
04SS02 04SS020002-D SS 

TABLE F-13 
SWMUs 04,05, 09, AND 10 SOIL GROUPS 

NAVAL SURFACE WARFARE CENTER CRANE 
, CRANE, INDIANA 

soil..Qroup dep evironment grain size 
2 LOESS/GLACIAL ALL 
2 LOESS/GLACIAL ALL 
2 LOESS/GLACIAL ALL 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY ANDSIL T 
8 PENNSYLVANIAN CLAY AND SILT 
8 ' PENNSYLVANIAN CLAY AND SILT 
8' PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8 PENNSYLVANIAN CLAY AND SILT 
8' PENNSYLVANIAN CLAY AND SILT 
3 ; ALL BUT LOESS/GLACIAL Nfl. 
3 ' ' ALL BUT LOESS/GLACIAL , , NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA-
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL ' NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 .. ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
1 LOESS/GLACIAL NA 
1 LOESS/GLACIAL NA 
1 LOESS/GLACIAL NA 
1 LOESS/GLACIAL NA 
1 LOESS/GLACIAL NA 
1 LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA' 
1 LOESS/GLACIAL NA 
1 LOESS/GLACIAL NA 
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location nsample matrix 
045502 0455020102 SS 
045502 0455020102-0 55 
05SB01 05SB01OO02 SO 
05SB01 05SB010102 SO 
05SB02 05SB020002 SO 
05SB02 05SB020102 SO 
05SB03 05SB03OO02 SO 
05SB03 05SB03OOO2-0 SO 
05SB03 05SB030102 SO 
055803 05SB030102-0 SO 
05SB04 . 05SB040002 SO 
05SB04 05SB040102 SO 
05SB05 05SB05OOO2 SO 
05SB05 05SB050102 SO 
05SB06 055B060002 SO 
05SB06 05SB060102 SO 
05SB07 05SB07oo02 SO 
05SB07 05SB07ooo2-0 SO 
05SB07 05SB070102 SO 
05SB07 05SB070102-0 SO 
05SB08 05SB080002 SO 
05SB08 05SB080102 SO 
09SB01 09SB010oo2 SO 
09SB01 09SB010102 SO 
09SB02 09SB020002 SO 
09SB02 09SB020102 SO 
09SB03 09SB030002 SO 
09SB03 09SB03OOO2-0 SO 
09SB03 09SB030102 SO 
09SB03 09SB030102-0 SO 
09SB04 09SB040002 SO 
09SB04 09SB040002-0 SO 
09SB04 09SB040102 SO 
09SB04 09SB040102-0 SO 

. 09SB05 09SB050002 SO 
09SB05 09SB050102 SO 
09SB06 09SB060oo2 SO 
09SB06 09SB060102 SO 
09SB07 09SB070oo2 SO 
09SB07 09SB070102 SO 
09SB08 09SB08oo02 SO 
095808 0958080102 SO 
095B09 09SB09OOO2 SO 
09SB09 0958090102 SO 
09SB10 09SB1OO002 SO 
09SB10 09SB100102 SO 
09SB11 09SB110002 SO 
09SB11 09SB110102 SO 
10SB01 10SB01OO02 SO 
10SB02 10SB020002 SO 
10SB03 10SB030002 SO 
10SB03 10SB030002-0 SO 
10SB03 10SB030002-REM SO 
10SB04 10SB040002 SO 
10SB05 10SB050002 SO 
10SB06 10SB060002 SO 
10SB07 10SB070002 SO 
10SB08 1 OS B08ooo2 SO 
10SB09 10SB09OO02 SO 
10SB10 10SB1ooo02 SO 
04SB01 045B010204 SO 

TABLE F-13 
SWMUs 04, 05, 09, AND 10 SOIL GROUPS 

NAVAL SURFACE WARFARE CENTER CRANE 
CRANE, INDIANA 

soll-9roup dep evlronment grain size 
1 LOESS/GLACIAL NA 

. 1 LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 _ ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 . ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA . 

3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL. BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
3 ALL BUT LOESS/GLACIAL NA 
9 PENNSYLVANIAN SAND 
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• 
location nsample matrix 
04SB02 0458020608 SO 
045803 0458030406 SO 
045804 0458040608 SO 
045805 0458050204 SO 
045806 0458060709 SO 
045807 0458070507 SO' 
045808 04SB080810 SO 
045812 0458120810 SO 
055801 0558010810 SO 
095804 0958040406 SO 
095807 0958070709 SO 
095809 0958090810 SO 
105809 1058090204 SO 

• 

TABLE F-13 
SWMUs 04, 05, 09, AND 10 SOIL GROUPS 

NAVAL SURFACE WARFARE GENTER CRANE 
CRANE, INDIANA 

soil-9roup dep_ evlronment grain size 
9 PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
9 . PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
9 PENNSYLVANIAN SAND 
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CALCULATION WORKSHEET Page2of3 

CLIENT: I~OB NUMBER: 
NSWC CRANE. INDIANA 3960 
SUBJECT: 
CALCULATION OF INTAKEIRISK FROM DERMAL CONTACT WITH SURFACE WATER 
ADULT RESIDENT 
BASED ON: 

. USEPA. DEC. 1989.2001 
BY: ICH~(t: 
R JUPIN 7 - .. .~ 

Where. # 
Kp 
Cgw 
tevent 
CF 

= permeability coefficient from water (cmlhr) 

t· 
t 

B 

= concentration of chemical in groundwater (mglL) 
= 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 = 0.063 mglL Chemical: RDX 
Kp = 3.45E-04 crnlhr 
tevent = 4 hr/event 
CF = 0.001 Ucm3 

t· = 4.43 hr/event 
t = 1.85 hr/event 
B = 0.002 

tevent < t*, therefore, 

DAevent = (2 x 3.45E-04 crnlhr) (0.063 mglL) (0.001 Ucm3) x 

J 6 x 1.85 hr/event x 4 hr/event 
7t 

, / DAevent = 1.63E-07 mglcm2-event 

RISK CALCULATIONS 

ASSUMPTIONS: 
A = 9070 cm2/day 
EV = evenUday 
ED = 24 years 
EF = 52 days/year 
BW = 70 kg 
ATc =. 25550 days 
ATnc .- 8760 days 
CSFd = l.lE-Ol (mglkgldayr1 

RfDd = 3.0E-03 (mglkglday). 

IIDATE
: 06/25/02 

612612002 



CALCULATION WORKSHEET Page30f3 

CLIENT: I~OB NUMBER: 
NSWC CRANE, INDIANA 3960 • 
SUBJECT: 
CALCULATION OF INTAKEIRISK FROM DERMAL CONTACT WITH SURFACE WATER 
ADULT RESIDENT -
BASED ON: 
USEPA, DEC. 1989,2001 
BY: ICHT~ b.. ·II

DATE
: R. JUPIN - 06/25102 

EXAMPLE CARCINOGENIC CALCULATION 

, 
DADc = 1.S3E-07 mg/cm2-event x 1 event/day x 24 years x 52 dayslyear x 9070 cm2lday 

70 kg x 25550 days 

DADe = 1.03E-06 mg/kg/day ~ 
DADe = 1.03E-OS mglkglday x 1.10E-01 (mglkglday)-1 = Incremental Ufetime Cancer Risk 

ICLR = 1.14E-07 

EXAMPLE NONCARCINOGENIC CALCULATION 

DADnc = 1.S3E-07 mg/cm2-event x 1 eventlday x 24 years x 52 days/year x 9070 cm2lday 
70 kg x 87S0 days • 

DADnc = 3.02E-OS mglkglday ._____. 

HQ - = 3.02E-06 mglkg/day /3.00E-03 (mglkglday) = Hazard Quotient 

HQ = 1.01E-03 .~ 

.'. 
612612002 
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CALCULATION WORKSHEET Page 1 of2 

CLIENT: I~OB NUMBER: 
NSWC CRANE. INDIANA 3960 
SUBJECT: 
CALCULATION OF INT AKEJRISK FROM INCIDENTAL INGESTION OF SOil 
FUTURE ON-SITE CHilD RESIDENT 
BASED ON: 
USEPA. DEC. 1989 
BY: 

ICliECK?Z: I~ATE: 
R. JUPIN ./ ~ ~- 06125/02 

t? 
PURPOSE: To estimate intake. carcinogenic and noncarcinogenic risks from incidental ingestion of 

surface soil soil at the Old Jeep Trail. 

EQUATION: lEX = _..;;,C..;;,S...;.x.;..;I.;..;R...;.x;...;E;;;.;F_x;..;..;;;;E..;;"D...;.x.;..;F....;,I...;..x;...;C;..;.F_ 
BWxAT 

Where: 
lEX 
Cs 
IR 
EF 
ED 
FI 
CF 
BW 
AT 
CSFo 
RfDo 

RISKS: 

'. 

= estimated exposure intake (mglkglday) 

= exposure point concentration in soiVsediment (mglkg) 

= incidental soil 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 «mglkg/dayr1
) 

= oral noncarcinogenic reference dose (mg/kglday) 

IClR (Carcinogens) = Intake (mglkglday) x CSFo (mglkgldayr1 

HQ (Noncarcinogens) = Intake (mglkg/day) / RFDo (mglkg/day) 

ASSUMPTIONS: 
Cs = 3.41 mg/kg Chemical: RDX 
IR = 200 mg/day 
EF 350 days/year 
ED = 6 years 
FI = 1 
CF = 1.0E-06 kglmg 
BW = 15 kg 
ATc - 25550 days 
ATnc = 2190 days 

CSFo = 1.1E-01 (mglkg/day)" 1 

RfDo = 3.0E-03 (mg/kg/day) 

612612002 



CALCULATION WORKSHEET Page2of2 

CLIENT: I~OB NUMBER: 
NSWC CRANE, INDIANA 3960 
SUBJECT: 
CALCULATION OF INTAKEIAISK FROM INCIDENTAL INGESTION OF SOil 
FUTURE ON-SITE CHilD RESIDENT 
BASED ON: 
USEPA, DEC. 1989 
BY: ICHE~~ I,DATE

: 
R. JUPIN LC ~ - 06/25/02 

17 
EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 3.41 mglkg x 200 mg/day x 350 days/year x 6 years x 1.0E-06 kg/mg 

IEXc 

IClR 

ICLR 

15 kg x 25550 days 

= 3.74E-06 mg/kglday / 

= 3.7 4E-06 mglkglday x 1.1 OE-01 (mglkglday)-l = Incremental Lifetime Cancer Risk 

= 4.11E-Q7 /' 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 3.41 mg/kg x 200 mg/day x 350 days/year x 6 years x 1.0E-06 kg/mg 

IEXnc 

HQ 

HQ 

15 kg x 2190 days 

= 4.36E-05 mg/kg/day / 

= 4.36E-05 mglkglday 13.00E-03 (mg/kglday) = Hazard Quotient 

1.4SE-Q2 ~. 

• 

• 

• 
612612002 
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CALCULATION WORKSHEET Page 1 of2 

CUENT: I~OB NUMBER: 
NCWS CRANE. INDIANA 3960 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
FUTURE ON-SITE CHILD RESIDENT 
BASED ON: 
USEPA, DEC. 2001 
BY: lCI:IECK.E(1Y: I,DATE

: 
R. JUPIN /... ,-,,, . .L. .. 06125102 .. , 
PURPOSE: To estimate intake. carclnogemc and noncarclnogemc nsks from dermal contact with 

surface soil soil at the Old Jeep Trail. 

EQUATION: 

Where:· 
DEX = 
Cs = 
CF = 
SA = 
ASS = 
AF = 
EF = 
ED = 
BW = 
AT = 
CSFd = 
AfDd = 

RISKS: 

DEX = __ ~C.;:;.s~x..;;C;...;..F....;x.;..S;;;;.;A~x...:,..A.;;.F....;x.;,-A~S;;;;.;S~x...;;;E;.;..F....;x.;...;E;;;;.;D;..-.._ 
BWxAT 

estimated exposure intake (mglkglday) 
exposure pOint concentration in soiVsediment (mglkg) 
conversion factor (1.0E-6 kglmg) 

skin surface available for contact (cm2/day) 
absorption factor (unitless) 

adherence factor (mglcm2) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 

dermal carcinogenic slope factor «mglkgldayr' ) 
dermal noncarcinogenic reference dose (mg/kg/day) 

IClA (Carcinogens) = Intake (mg/kglday) x CSFd (mglkgldayr1 

HQ (Noncarcinogens) = Intake (mglkglday) I AFDd (mg/kglday) 

ASSUMPTIONS: 
Cs = 3.41 mglkg Chemical: ADX 
CF = 1.0E-06 kglmg 
SA = 2800 cm2/day 
AF = 0.2 mglcm2 

ASS = 0.1 
EF = 350 days/year 
ED = 6 years 
BW = 15 kg 
ATc = 25550 days 
ATnc = 2190 days 
CSFd = 1.lE-Ol (mglkglday)" 1 

AfDd _ . 3.0E-03 (mg/kglday) 

612612002 



CALCULATION WORKSHEET Page 1 of2 

CLIENT: I~OB NUMBER: 
NSWC CRANE, INDIANA 3960 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUND WATER 
ADULT RESIDENT 
BASED ON: 
USEPA, DEC. 1989 
BY: 
R.JUPIN 

lCHECIai~ .-v/ 
/ L-

IIDATE
: 06125/02 

~ 
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of 

ground water by an adult resident 

EQUATION: 

Where: 
lEX = 
Cgw = 
CF = 
fR = 
EF = 
ED = 
BW = 
AT = 
CSFo 
RfDo = 

RISKS: 

lEX = _--,.;;C .... g:...w_x_C~F~x~I.;...F~x=E_F_x;..;....;;;;E_D __ 
. BWxAT 

estimated exposure intake (mglkglday) 
exposure point concentration in groundwater (ugIL) 
conversion factor (1.0E-3 mg/ug) 
ingestion rate (Uday) 
exposure frequency (daysiyear) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor «mg/kgldayyl) 
oral noncarcinogenic reference dose (mglkglday) 

IClR (Carcinogens) = Intake (mglkglday) x CSFo (mglkg/dayr1 

HQ (Noncarcinogens) = Intake (mglkglday) / RFDo (mglkg/day) 

ASSUMPTIONS: 
Cgw = 
IR = 
CF = 
EF = 
ED = 
BW = 
ATc = 
ATnc = 

CSFo = 
RfDo = 

0.4 
2 

1.0E-03 
350 

ugIL 
Uday 
mglug 
days/year 

24 years 
70 kg 

25550 days 
8760 days 

Chemical: Vinyl Chloride 

7.2E-01 (mglkg/dayr1 

3.0E-03 (mglkg/day) 

• 

• 

•• 
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CALCULATION WORKSHEET Page 2 of2 

CLIENT: tJOB NUMBER: 
NCWS CRANE. INDIANA 3960 
SUBJECT: 
CALCULATION OF INT AKEIRISK FROM DERMAL CONTACT WITH SOil 
FUTURE ON-SITE CHILD RESIDENT 
BASED ON: 
USEPA. DEC. 2001 
BY: ICHECKEO{1 - IIDATE

: R. JUPIN /" .L.. ./ 06125102 

~ 
EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 3.41 mg/kg x 1.0E-06 kg/mg x 2800 cm2lday x 0.2 mg/crn2 x 0.1 x 350 daYS/year x 6 years 

DEXc 

leLA 

IClR 

15 kg x 25550 days 

= 1.05E-06 /mg/kg/day" 

= 1.05E-06 mg/kg/day x 1.1 OE-01 (mg/kglday)-1 = Incremental Ufetime Cancer Risk 

= 1.15E-07/' 

EXAMPLE NONCARCINOGENIC CALCULATION 

"DEXnc = 3.41 mg/kg x 1.0E-06 kg/mg x 2800 cm2lday x 0.2 mg/crn2 x 0.1 x 350 days/year x6 years 

DEXnc 

HQ 

HO 

15 kg x 2190 days 

1.22E-05 ~g/day 
= 1.22E-05 mglkglday /3.00E-03 (mg/kg/day) = Hazard Quotient 

= 4.07E-03/ 

612612002 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: I~OB NUMBER: 
N5WC CRANE, INDIANA 3960 
SUBJECT: 
CALCULATION OF INTAKEIRISK" FROM INGESTION OF GROUND WATER 
ADULT RESIDENT 
BASED ON: 
USEPA. DEC. 1989 
BY: ICHWD~~ IIDATE

: R. JUPIN /-( .,~ 06/25/02 

t' 
EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 0.4 ug/L x 0.001 mglug x 2 Uday x 350 days/year x 24 years 

IEXc 

IClR 

IClR 

" ~" 70 kg x 25550 days 

= 3.76E-06 mg/kglday 

= 3.76E-06 mg/kglday x 7.20E-01 (mglkglday)-1 = Incremental Lifetime Cancer Risk 

= 2.71E-06 /' 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 0.4 ugIL x 0.001 mglug x 2 Uday x 350 days/year x 24 years 
70 kg x 8760 days 

IEXnc = 1.1 OE-05 ~g/day 
HQ = 1 .1 OE-OS mg/kglday 

3.ooE-03 (mg/kg/day) 

= 3.65E-03 /' 

= Hazard Quotient 

HQ 

• 

• 

• 
6/26/2002 
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CALCULATION WORKSHEET Page 1 of3 

CUENT: I~OB NUMBER: 
NSWC CRANE. INDIANA 3960 
SUBJECT: 
CA'-:CULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUND WATER 
ADULT RESIDENT 
BASED ON: 
USEPA. DEC. 1989.2001. 
BY: IC~~~_ .. IIDATE

: R. JUPIN . 06125/02 

PURPOSE: To estimate intake. carcinogeniclr,d noncarcin og enic risks from dennal contact with 
ground water by an adult resident. 

EQUATION: 
DAewnt x EV x ED x EF x A 

DAD 
BW x AT 

Where: 
DAD = clennally absorbed dose (mglkglday) 

DAevent = absorbed does per event (mglcm2/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 «mglkglday)·I) 
RfDo = oral noncarcinogenic reference dose (mglkglday) 

RISKS: 

ICLR (Carcinogens) = DAD (mg/kglday) x CSFd (mglkg/dayrl 

HQ (Noncarcinogens) = DAD (mglkglday) I RFDd (mglkglday) 

EQUATIONS for DAevent: 

For Inorganics: 

DA event = (Kp) (Cgw ) (levent ) 

:~':~:~Ihen. OAewnl '(2KP)(C9w)(CF{ ~6 T I;", J 

Iftewnt >t ,then :OAewnt =<KP)( C9W)(CF)(lellenl +2't(1+3B )) 
1 + B (1 + B) 

~ 

612612002 



CALCULATION WORKSHEET Page2of3 e CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 3960 
SUBJECT: 
CALCULATION OF INTAKEIRISK FROM DERMAL CONTACT WITH GROUND WATER 
ADULT RESIDENT 
BASED ON: 
USEPA, DEC. 1989,2001 
BY: ICHE~e.I /,

DATE
: A. JUPIN . / ~~~ 06/25/02 

Where: !' 
Kp = permeability coefficient from water (crnlhr) 
Cgw = concentration of chemical in groundwater (mgll) 
tevent = duration of event (hr/event) 

CF = conversion factor (0.001 Ucm3
) 

t* = time it takes to reach steady-state (hr/event) 
't = lag time (hr/event) 
B = Bunge Model Constant (dimensionless) 

EXAMPLE CALCULATION OF DAevent 

ASSUMPTIONS: 

Cgw = 0.0004 mglL Chemical: Vinyl Chloride 
Kp = 5.60E-03 crnlhr e tevent = 0.25 hr/event 

CF = 0.001 Ucm3 

t* = 0.57 hr/event 
't = 0.24 hr/event 
B = 0.017 

tevent < t*, therefore, 

DAevent = (2 x 0.0056 crnlhr) (0.0004 mglL) (0.001 Ucm3) x 

J 6 x 0.24 hr/event x 0.25 hr/event 
J[ 

DAevent = 1.52E-09 mglcm2-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 = 7.2E-Ol (mglkgldayr' 
RfDd = 3.0E-03 (mglkglday) e. 

612612002 
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CUENT: . I~OB NUMBER: 
NSWC CRANE, INDIANA 3960 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUND WATER 
ADULT RESIDENT 
BASED ON: 
USEPA, DEC. 1989, 2001 
BY: ICH~~l ~~ATE: 
A. JUPIN 06125/02 

~ 
EXAMPLE CARCINOGENIC CALCULATION 

DADe = 1.52E-09 mg/cm2-event x 1 event/day x 24 years x 350 dayslyear x 18000 cm2Iday 
70 kg x 25550 days 

DADc = 1.28E-07 mglkg/day 

DADe = 1.28E-OJ mglkg/day x 7 .20E-01. (mglkg/day)-1 = Incremental Ufetirhe Cancer Risk 

= 9.23E-OB / . IClR 

EXAMPLE NONCARCINOGENIC CALCULATION 

• DADnc = 1.52E-09 mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2lday 
70 kg x 8760 days . 

DADnc = 3.74E-07 mglkg/day 

HQ = 3.74E-07 mglkg/day 13.00E-03 (mglkg/day) = Hazard Quotient 

HQ = 1.25E-04 ~-

• 
612612002 



CALCULATION WORKSHEET Page 1013 

CLIENT: :Ji."l:-;',iltOB NUMBER: 
NSWC CRANE, INDIANA -.~"" '3960 

SUBJECT: 
CALCULATION OF INTAKEIRISK FROM INHALATION OF VOLATILES WHILE SHOWERING 
BY AN ADULT RESIDENT 
BASED ON: 
EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987 
BY: lC~~~ '~DATE: 
R.JUPIN / - ~~ 06125/02 , 
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 = --'-;;;'~B~W~x-A~T~x~R~a-x--::'C~F~--

RISKS: 

Where: 
Intake 
S 
IRsh 
EF 
ED 
BW 
AT 
Ra 
Ds 
Dt 
FR 
SV 
ts 
d 
MW 
H 
T1 
Ts 
U1 
Us 
CSR 
RfDi 

Where: 
K = Ds + exp( -Ra x Dt) - exp[Ra x (Ds - Dt)) 

Ra 

S = Cwd x FRlSV Cwd = Cw x [1-exp(-Kal x ts/60d)] 

Kal = KI x [(T1 x Us)/{Ts x U1 )~_s KI = 11[11k1 + RT/(H x kg)) 

k1 = 20 cmlhr x (44iMW)o_s kg = 3000-cmlhr x (18/MW)o.s 

IClR (Carcinogens) = Intake (mglkglday) x eSR (mglkglday)-l 
HQ (Noncarcinogens) = Intake (mglkg/day) / RFDi (mglkglday) 

= estimated exposure intake (mglkglday) 

= volatile chemical generation rate (mglm3-min - shower) 
inhalation rate (m3/hr) 

= exposure frequency (showers/year) 

= exposure duration (years) 

= body weight (kg) 

= averaging time (days) 

= air exchange rate (l/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 (glmole) 

= 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 «mglkg/daYrl) 

= inhalation noncarcinogenic reference dose (mglkglday) 

• 

• 

• 
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CUENT: I~OB NUMBER: 
NSWC CRANE, INDIANA 3960 . 
SUBJECT: 
CALCULATION OF INT AKEIRISK FROM INHALATION OF VOLATILES WHILE SHOWERING 
BY AN ADULT RESIDENT I 

BASED ON: 
EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987 
BY: ICHJ:I Y: 
R.JUPIN Z(C--~ 

/ 
ASSUMPTIONS: Chemical: Vinyl Cflloride 
IRsh = 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 minlhr 
Os = 15 min 
Dt = 20 min 
FR = 10 Umin 
SV = 12 m3 
Cw = 0.0004 mglL 
ts = 2 sec 

.d = mm 
'MW = 62.5 glmole 
H = 2.71E-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 
CSFi = 1.50E-02 (mglkg/day)-l 
RfDi = 2.86E-02 (mglkglday) 

EXAMPLE CALCULATION: 

k1 

k1 

kg 

kg 

= 20 cmlhrx (44 glmoleI62:VVmole)II().5 

= 16.78 cmlhr / 

= 3000 cmlhr x (18 glmole 162.5 glmole)II().5 . 

1609.97 cmlhr/ = 

I~ATE: 
06125/02 

KI 

KI 

= 11[1/16.8 cmlhr + 2.40E~02 atm-m3/mole/(2.71 E-02 atm-m3/mole x 1610.0 cmlhr)] 

= 1.66E+01 cmlhr / 



CALCULATION WORKSHEET Page30f3 

CUENT: I~OB NUMBER: 
NSWC CRANE, INDIANA 3960 

SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING 
BY AN ADULT RESIDENT 
BASED ON: 
EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987 
BY: ICH~EnY: . IIDATE: 
R. JUPIN -; ~~ /~ .. 06125/02 - ,,,. -...... 

tl 
Kal = 1.66E+Ol cmlhr x [(293 K x 0.616 centipoise)/(320 K x 0.982 centipoise»)"-O.5 

Kal = 21.9 cmlhr ~ 

Cwd = 0.0004 mgIL x [1 - exp«-21.9 cm/hr x 2 sec)/(60 x 1mm»] 

Cwd = 2.07E-04 mgIL ~ 
S = 2.07E-04 mgIL x 10 Umin /12 m3 

S = 1.73E-04 mglm3-min-shower 

K 

K 

= 15 min +exp(-0.01671/min x 20 min) - exp[0.01671/min x (15 min - 20 min)) 
0.01671/min 

= 2.79 min 

CARCINOGENIC INTAKE: 

Intake = 1.73E-04 mg/m3-min-shower x 0.6 m3lhr x 2.79 min x 350 showerslyear x 24 years 
70 kg x 25550 days x 0.0167 l/min x 60 minlhr 

intake = 1.36E-06 mglkg-day 

Risk = 0.015 (mglkglday)-l )!:1.36E-06 mglkg-day 

Risk = 2.04E-08 \..// 

NONCARCINOGENIC INTAKE: 

Intake = 

intake = 

1.73E-04 mg/m3-min-shower x 0.6 m3lhr x 2.79 min x 350 showers/year x 24 years 
70 kg x 8760 days x 0.0167 l/min x 60 minlhr 

3.96E-06 mglkg-day V' .. 

HQ = 3.96E-06 mglkg-day / 2.86E-02 (mglkglday) 

HQ = 1.39E-04 / 

• 

• 

• 
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CALCULATION WORKSHEET , Page 1 of3 

CUENT: VOBNUMBER: 
NSWC CRANE, INDIANA 3960 
SUBJECT: 
VOLATILIZATION OF COPC FROM GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
ASTM E50.04 
BY: ICH~~~ ~_ I~ATE: 
R. JUPIN 06/25/02 

PURPOSE: Estimate ambient air concentra' resultin 9 from volatization of COPCs 
from groundwater. 

EQUATION: 

Where: 
Cair 
Cw 
VF 

H' 
OF 
Lgw 

Cair= CwxVF 
and 

VFgw,amb 
1 3 

= ·10 

(
1 + OFamb : Lgw ). ~ 

Deft ,ws H 

= chemical concentration in air (mg/m3
) 

= chemical concentration in groundwater (mgIL) 
= volatilization factor (Um3

) 

_ ·Henry's Law Constant (cm3-H20/cm3-air) 

= dispersion factor for ambient air (cm/sec) 
= depth to groundwater (hv + hcap) 
= thickness of vadose zone (cm) 
= thickness of capillary fringe (cm) 

L 

3 
m 

hv 
hcap 

Oeff,ws = effctive diffsuion coefficient between groundwater and surface soil (cm2/sec). 

In~ut Variables 
Cw = 0.0004 mgIL Chemical: Vinyl Chloride 
hv _ .. 0 cm 
hcap = 0.1 cm 
Lgw = 0.1 cm 
H' = 1.11 E+OO cm3-H2O/cm3-air 

OF is calculated from: 

u . ·W·d . 
DF 

aIr. aIr 
ambo = 

A 

6/2612002 
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CLIENT: ,JOB NUMBER: 
NSWC CRANE, INDIANA 3960 
SUBJECT: 
VOLATILIZATION OF CO PC ·FROM GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
ASTM E50.04 
BY: lCH~tZ I DATE: 
R. JUPIN -/" . .- ~ 06125102 

Where. f1 
Uair - wind speed in mixing zone (cm/sec) 
W = width of source parallel to groundwater flow direction (cm) 
dair = mixing zone height (cm) 
A = source-zone area (cm2) 

In~ut Variables 
Uair = 370 cm/sec 
W = 4500 cm 
dair = 200 cm 
A = 20250000 cm2 

DFamb = 370 cm/sec x 4500 cm x 200 cm 
20250000 cm2 

DFamb = 16.4 cmlsec /' 
Deft. ws is calculated from: 

since hv = 0 then the above equation reduces to Deff,ws= Deffs,cap 

Deft,cap is calculated from: 

3.33 
°acap 

D eft ,cap = D air· 2 
°T 

+ D wat ( 

03.33 ) wcap 
. , 2 

H ·OT 

where: 
Dair 
Dwat 
Oacap 
Owcap 

OT 

= 
= 
= 

= 
= 

diffusion coefficient in air (cm2/sec) 
diffusion coefficient in water (cm2/sec) 
volumetric air content in capillary fringe (cm3-air/cm3-soil) 
volumetric water content in capillary fringe (cm3-H20/cm3-soil) 

Total soil porosity (cm3tcm3-soil) 

• 

• 

• 
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CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 3960 
SUBJECT: 
VOLATILIZATION OF CO PC FROM GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
ASTM E50.04 
BY: ICHE~Yd ~~ATE: 
R. JUPIN /...... ~~ ~ 06125/02 

Input Variables 
Chemical: Vinyl Chloride 

Dair = 1.06E-01 cm2/sec 
Dwat = 1.23E-05 cm2/sec 

v 

aacap = 0.038 cm3-air/cm3-soil' 
awcap = 0.342 cm3-H20/cm3-soil 

aT = 0.38 cm3/cm3-soil 

/ 

Deft,cap = 1.06E-01 cm2lsec x (0.038 cm3-air/cm3-soil)i'3.33 
(0:38 cm3/cm3-soil)1\2 

+ 1.23E-05 cm2lsec x (0.342)1\3.33 

Deft,cap 

VF 

VF 

Cair 
Cair 

1.11 E+OO cm3-H20/cm3-air x (0.38 cm3/cm3-soil)1\2 

= 1.58E-05 cm2/sec / 
= __________ 1~ __________ x 1000 Um3 

1.64E+01cm/sec x 0.1 cm 1 
~~-x 

1.58E-05 cm2lsec 

= 1.07E-02 Um3 

= 0.0004 mg/l x 1.07E-02 U~ 
= 4.28E-06 mg/m3 ~ 

1 
1.11E+00 

612612002 



CALCULATION WORKSHEET Page 10'2 

CUENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 3960 
SUBJECT: 
CALCULATION OF INT AKEIRISK FAOM INCIDENTAL INGESTION OF SEDIMENT 
ADOLESCENTTAESPASSEA 
BASED ON: 
USEPA, DEC. 1989 
BY: 

ICHs;J':onA' ~ I~ATE: 
A. JUPIN --- 06/25/02 

~ 
PURPOSE: To estimate Intake, carclnogemc and noncarclnogemc nsks from incidental Ingestion of 

sediment by an adolescent trespasser. 

EQUATION: 
Cs x IA x EF x ED x FI x CF 

BW x AT 
Where: 
lEX 
Cs 
IA 
EF 
ED 
FI 
CF 
BW 
AT 
CSFo 
AfDo 

RISKS: 

lEX = 

= estimated exposure intake (mglkglday) 
= exposure point concentration in soiVsediment (mg/kg) 
= incidental soil ingestion rate (mglday) 
= exposure frequency (dayslyear) 
= 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 «mglkgldayr') 

= oral noncarcinogenic reference dose (mglkg/day) 

IClR (Carcinogens) . = Intake (mglkg/day) x CSFo (mglkgldayr' 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mglkg/day) 

ASSUMPTIONS: 
Cs = 0.178 mglkg Chemical: 2-Amin0-4,6-oinitrotoluene 
IA = 100 mg/day 
EF = 26 days/year 
EO = 11 years 
FI = 1 
CF = 1.0E-06 kglmg 
BW = 43 kg 
ATc = 25550 days 
ATnc = 4015 days 
CSFo = NA (mg/kgldayr' 
AfDo = 6.0E-05 (mg/kglday) 

• 

• 

• 
612612002 



, ~. . 

e CALCULATION WORKSHEET Page 2 of 2 

CLIENT: .. IJOB NUMBER: 
NSWC CRANE, INDIANA 3960 
SUBJECT: 
CALCULATION OF INTAKEIRISK FROM INCIDENTAL INGESTION OF SEDIMENT 
ADOLESCENT TRESPASSER 
BASED ON: 
USEPA, DEC. 1989 
BY: ICHE~~ I~ATE: 
R. JUPIN j -( ~ .J.. 06125/02 

!l 
EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 0.178 mg/kg x 100 mg/day x 26 days/year x 11 years x 1.0E-06 kg/mg 
.. 43 kg x 25550 days 

IEXc = 4.63E-09 mglkg/day / 

IClR = 4.63E-09 mg/kg/day x NA (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

= Not applicable, no CSF is available for 2-Amino-4,6-Dinitrotoluene. /" IClR 

e· EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 0.178 mg/kg x 100 mg/day x 26 days/year x 11 years x 1.0E-06 kg/mg 
43 kg x 4015 days 

IEXnc = 2.95E-08 mg/kg/day 

HQ =2.95E-"08 mg/kg/day _ . 
6.ooE-05 (mg/kglday) - Hazard Quotient 

HQ = 4.91E-04 

e· 
612612002 
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CLIENT: I~OB NUMBER: 
NCWS CRANE, INDIANA 3960 
SUBJECT: 
CALCULATION OF INT AKEIRISK FROM DERMAL CONTACT WITH SEDIMENT 
ADOLESCENT TRESPASSER 
BASED ON: 
USEPA, DEC. 2001 
BY: ICHE~(1,.~ I~ATE: 
R.JUPIN 06125/02 

PURPOSE: To estimate intake, carcin enic a£oncarcin og oge nic risks from dermal contact with 
sediment by an adolescent trespasser. 

EQUA1l0N: DEX = __ C..;;;...;;;.S...;...x...;...C;..;F_x~S...;...A~x.;..;A...;...F....;.;.x~A;.;;;S..;:;S....;.x;..;E;;;.;F....;.;.x..;:;E;.;;;D __ 
BWxAT 

Where: 
DEX 
Cs 
CF 

SA 
ASS 

AF 
EF 
ED 
BW 
AT 
CSFd 
RfDd 

RISKS: 

= estimated exposure intake (mglkglday) 

= exposure point concentration in soiVsediment (mglkg) 

= conversion factor (1.0E-6 kglmg) 

= skin surface available for contact (cm2/day) 

= absorption factor (unitless) 

= adherence factor (mglcm2
) 

= exposure frequency (days/year) 

= exposure duration (years) 

= body weight (kg) 

= averaging time (days) 

= dermal carcinogenic slope factor «mglkgldaYrl) 

= dermal noncarcinogenic reference dose (mglkglday) 

ICLR (Carcinogens) = Intake (mglkglday) x CSFd (mglkgldayr1 

HQ (Noncarcinogens) = Intake (mglkglday) I RFDd (niglkglday) 

ASSUMP1l0NS: 
Cs = 0.178 mglkg Chemical: 2-Amin0-4;6-Dinitrotoluene 
CF = 1.0E-Q6 kglmg 
SA = 3280 cm2/day 
AF = 0.2 mglcm2 

ASS = 0.1 
EF = 26 days/year 
ED = 11 years 
BW = 43 kg 
ATc = 25550 days 
ATnc = 4015 days 
CSFd = NA (mglkgldayr1 

RfDd = 6.0E-05 (mglkglday) 

• 

• 

• 
6/2612002 
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CUENT: I~OB NUMBER: 
NCWS CRANE, INDIANA 3960 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SEDIMENT 
ADOLESCENT TRESPASSER -
BASED ON: 
USEPA, DEC. 2001 
BY: JCHECr-n IIDATE

: R. JUPIN J_ 06/25/02 
.., 

/ 
EXAMPLE CARCINOGENIC CALCULATION 

·DEXc = 0.178 mglkg x 1.0E-OS kglmg x 3280 cm21day x 0.2 mglcm2 X 0.1 X 26 dayslyear X 11 years 
43 kg X 25550 days 

DEXc = 3.04E-09 mglkg/day - / 

ICLR = 3.04E-09 mg/kglday X NA (mg/kglday)-l = Incremental Ufetime Cancer Risk 

ICLR = Not applicable, no CSF is available for 2-Amin0-4.6-Dinitrotoluene. /' 

EXAMPLE NONCARCINOGENIC CAlCULATION 

.'. 

DEXnc = 0.178 mg/kg x 1.0E-06 kglmg x 3280 cm2lday x 0.2 mglcm2 x 0.1 x 26 days/year x 11 years 
43 kg x 4015 days 

DEXnc = 1.93E-08 mglkglday 

HQ 

HQ 

= 1.93E-08 mg/kglday I 6.00E-05 (mg/kglday) = Hazard Quotient 

= 3.22E-04 /' 

6126/2002 
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CLIENT: I~OB NUMBER: 
NSWC CRANE, INDIANA 3960 
SUBJECT: 
CALCULATION OF INTAKEIRISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
ADULT RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 1989 
BY: JCHE~n IDATE: 
R.JUPIN L.. 06/25/02 . 

~ PURPOSE: To estimate Intake, carCinogenic and noncarcinogenic nsks from incidental Ingestion of 
surface water by an adult recreational user. 

EQUATION: lEX = __ ~C..;.sw_x;..,.C;;,..;F.-,;...x...;;C,.;..R.;.;;s..;..w..;;x~ET~..;...x..;;E;;...F_x~E_D __ 
BWxAT 

Where: 
lEX 
Csw 
CF 
CRsw 
ET 
EF 
ED 
BW 
AT 
CSFo 
RfDo 

RISKS: 

= estimated exposure intake (mglkglday) 

= exposure point concentration in surface water (ug/L) 

= conversion factor (1.0E-3 mg/ug) 

= contact rate (L/hour) 
= 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 (mglkg/day) 

IClR (Carcinogens) = Intake (mg/kglday) x CSFo (mg/kg/day)"l 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
Csw = 63 ugll Chemical: RDX 
CRsw = 0.01 Uhr 
CF = 1.0E-03 mg/ug 
ET = 4 hours 
EF = 52 days/year 
ED· = 24 years 
BW = .70 kg 
ATc = 25550 days 
ATnc = 8760 days 
CSFo = 1.1E-01 (mg/kgldayr1 

RfDo = 3.0E-03 (mg/kg/day) 

.. - :::.::. .... "'-:....... 

612612002 
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CLIENT: IJOB NUMBER: 

NSWC CRANE. INDIANA 3960 

SUBJECT: 
CALCULATION OF INT AKEIRISK FROM INCIDENTAL INGESTION OF SURFACE WATER 

ADULT RECREATIONAL USER 

BASED ON: 
USEPA. DEC. 1989 
BY: 'CHEC~n." ~_ liDATE

: 
A. JUPIN -- '06125/02 

" EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 63 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 25550 days . 

IEXc = 1.76E-06" mQikg·/day ~. 

·IClR = 1.76E-06 mg/kglday x 1.10E-01 (mglkg/day)-1 = Incremental lifetime Cancer Risk 

ICLR = 1.93E-07 ~ 

.' EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 63 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 = 5.13E-06 mglkglday ~ 

HQ = S.13E-06 mglkglda~ 
3.00E-03 (mglkg/day) 

= Hazard Quotient 

HQ = 1.71E-03 ~ 

6/2612002 
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CUENT: IJOB NUMBER: 
. NSWC CRANE, INDIANA 3960 

SUBJECT: 
CALCULATION OF INT AKEIRISK FROM DERMAL CONTACT WITH SURFACE WATER 
ADULT RESIDENT 
BASED ON: 
USEPA, DEC. 1989, 2001 
BY: 

ICJiEGKJZ
Y

: I~ATE: 
R. JUPIN / J.J' ...... 06/25102 

PURPOSE: To estimate intake, carcin og e~nd noncarcin og enic risks from dermal contact with 
surface water by an adult recreational user. 

EQUATION: DAewnt x EV x ED x EF x A 
DAb = 

BW x AT 
Where: t 

DAD = dermally absorbed dose (mg/kglday) 
DAevent = absorbed does per event (mglcm2/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 {(mglkgldayr') 
RfDo = oral noncarcinogenic reference dose (mglkg/day) 

RISKS: 
IClA (Carcinogens) = DAD (mg/kglday) x CSFd (mglkg/dayr' 
HQ (Noncarcinogens) = DAD (mglkgJday) / RFDd (mg/kgJday) 

EQUATIONS for DAevent: 

For Inorganics: 

DAevent = (Kp) (C gw ) (tevent) 

"tewnl > 1 ,then : DA ewnl = (Kp)(Cgw )(CF) ( tevent 
1 + 6 

(
1+36 )) 

+2't (1+6) . 

• 

". • 

•• 
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1.0 ·ACETONE 

1.1 Noncancer Toxicity 

Studies of workers exposed to acetone revealed irritation of the ocular and respiratory tract mucosa, and, at 

high concentrations, . central nervous system (eNS) effects. Rats exposed by inhalation to high 

concentrations exhibited narcosis and,slight decreases in organ and body weight, compared with controls, 

but no clinical pathological' or histopathological evidence of organ damage. Inhalation reference 

concentration (RfC) values were not located for acetone. Oral toxicity data are limited to a comprehensive 

9O-day gavage study in rats, in which 100 mglkglday was a no observed effect level (NOEL) and 500 

mg/kg/day was the lowest observed adverse effect level (lOAEl) associated with increased liver and 

kidney weight and tubular nephropathy. A verified reference dose RID for chronic oral exposure of 0.1 

mglkg/day was derived by applying an uncertainty factor of 1000 to the NOEL of 100 mglkg/day. The U.S. 

EPA presented a provisional subchronic oral RfD of 1 mglkg/day, based on the same NOEL and an 

uncertainty factor of 100. The target organs for inhalation exposure to acetone are the eNS and the 

. respiratory and ocular mucosa. Target organs for oral exposure are the liver and kidney. 

1.2 Carcinogenicity 

No data was located on the carcinogenicity of acetone. 

2.0 ALUMINUM 

Aluminum is a silver-white' flexible metal with a vast number of uses. It is poorly absorbed and efficiently 

eliminated; however, when absorption does occur, aluminum is distributed mainly in bone, liver, testes, 

kidneys, and brain. 

2.1 Noncancer Toxicity 

Aluminum may be involved in Alzheimer'S disease (dialysis dementia) and in Amyotrophic lateral 

Sclerosis and Parkinsonism-Dementia Syndromes of Guam (Guam AlS-PD complex). Aluminum content 

of brain, muscle, and bone increases in Alzheimer's patients. Neurofibrillary tangles (NFTs) are found in 

patients suffering from aluminum encephalopathy and Alzheimer's disease. Symptoms of -dialysis 

dementia" i.nclude speech disorders, dementia, convulsions, and myo.clonus. People of Guam and Rota 

have an unusually high 

incidence of neurodegenerative diseases. The volcanic soil in the region of Guam where the high 

incidence of AlS-PD occurs contains high levels of aluminum and manganese. Neurological effects have 

also been observed in rats orally exposed to aluminum compounds. 
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The respiratory system appears to be the primary target following inhalation exposure to aluminum. e 
Alveolar proteinosis has been observed in guinea pigs, rats, and hamsters exposed to aluminum 

powders. No decrease in reproductive capacity, hormonal abnonnalities, or testicular histopathology was 

observed in male rats exposed to aluminum in drinking water for 9O.days. However, male rats exposed to 

aluminum (as aluminum chloride) via gavage for 6 months exhibited decreased spermatozoa counts and 

sperm motility, and testicular histological and histochemical changes. 

Subchronic and chronic reference doses ·and reference concentrations have not been derived for 

aluminum. However, the U.S. EPA's National Center for Environmental Assessment (NCEA) ha~ 

developed a provisional oral RfD of 1.0 mg/kglday and an inhalation reference dose of 0.001 mglkglday. 

2.2 Carcinogenicity 

The U.S. EPA has not evaluated aluminum or aluminum compounds for carcinogenicity, and a weight-of

evidence classification is currently not assigned. 

3.0 AMINODINITROTOLUENES 

Little information regarding the toxicology of aminodinitrotoluenes (2-amino-2,6-dtrinitrotoluene and 4-

amino-2,6-dtrinitrotoluene) is available in the literature. These compounds are degradation products of 

2.4,6-TNT and other nitrogen-containing explosives and are expected to exhibit toxicological effects similar 

to these compounds. The U.S. EPA has derived an oral RfD of 0.00006 mglkglday for the 

aminodinitrotoluenes and the target organ is considered to be the liver. 

4.0 . ANTIMONY 

4.1 Pharmacokinetics 

Ingested antimony is absorbed slowly and incompletely from the gastrointestinal (GI) tract. Within a few 

days of acute exposure, highest tissue concentrations are found in the liver, kidney, and thyroid. Organs 

of storage include skin, bones, and teeth. Highest concentrations in deceased smelter workers 

(inhalation exposure) occurred in the lungs and skeleton. Excretion is largely via the urine or feces, 

although some is incorporated into the hair. 

4.2 Noncancer Toxicity 

Acute intoxication from ingestion of large doses of antimony induces GI disturbances, dehydration, and 

cardiac effects in humans. Chronic effects from occupational exposure include irritation of the respiratory 
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tract, pneumoconiosis, pustular eruptions of the skin called "antimony spots: allergic contact dermatitis, 

and cardiac effects, including abnormai~ies of the electroCardiograph (ECG) and myocardial changes. 

Cardiac effects were also observed in rats and rabbits exposed by inhalation for six weeks and in animals 

(dogs, and possibly other species) treated by intravenous injection. 

Chronic oral exposure studies in laboratory animals include tWo briefly reported lifetime drinking water 

studies in rates and mice. The only dose tested, 5 ppm potassium antimony tartrate, resulted in reduced 

longevity in both species and in reduced mean heart weight in rats. The U.S. EPA verified an RfD of 

0.0004 mg/kg/day for chronic oral exposure to antimony from the LOAEL of 5 ppm potassium antimony 

tartrate (0.35 mg/antimony/kg body weight-day) in the lifetime study in rats. An uncertainty factor of 1000 

was applied; factors of 10 each for inter- and intraspecies variation were used to estimate an NOAEL 

from an LOAEL. The heart is considered a likely target organ for chronic oral exposure of humans. 

4.3 Carcinogenicity 

Data were not located regarding the carcinogenicity of antimony to humans. Antimony fed to rats did not 

produce an excess of tumors, but a high frequency of lung tumors was observed in rats exposed by 

inhalation to antimony trioxide for one year. Antimony is classified as U.S. EPA cancer weight-of

evidence Group D (not classifiable as a carcinogenicity to humans) . 

5.0 BARIUM 

5.1 Noncancer Toxicity 

- The soluble salts of barium, an alkali~e earth metal, are toxic in mammalian systems .. They are absorbed 

rapidly from the gastrointestinal tract and are deposited in the muscles, lungs, and bone. Barium is 

excreted primarily in the feces. At low doses, barium acts as a muscle stimulant and at higher doses 

affects the nervous system eventually leading to paralysis. Acute and subchronic oral doses of barium 

cause v,?miting and diarrhea, followed by decreased heart rate and elevated blood pressure. Higher 

doses result in cardiac irregularities, weakness, tremors, anxiety~ and dyspnea. Subchronic and chronic 

oral or inhalation exposure primarily affects the cardiovascular system, resulting in elevated blood 

pressure. Human data were used by the U.S. EPA to calculate a chronic and subchronic oral reference 

dose (RfD) of 0.07 mg/kg/day. Subchronic and chronic inhalation exposure of human populations to 

barium-containing dust can result in a benign pneumoconiosis called "baritosis: This condition is often 

accompanied by an elevated blood pressure but does not result in a change in pulmonary function. 

However, Reproductive and developmental effects and increased fetal mortality in rats were also 

observed after inhalation exposures. An inhalation reference concentration (RfC) of 0.005 mglm3 for 
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subchronic and 0.0005 mglm3 for chronic exposure was calculated by the U.S. EPA based on the NOAEL 

for developmental effects which have not been substantiated in humans. 

5.2 Carcinogenicity 

Barium has not been evaluated by the U.S. EPA for evidence of human carcinogenic potential. 

6.0 BENZO(A)PYRENE (BaP) 

6.1 Pharmacokinetics 

Benzo(a)pyrene was readily absorbed across the GI and respiratory epithelia. Benzo(a)pyrene was 

distributed widely in the tissues of treated rats and mice, but primarily to tissues high in fat, such as adipose 

tissue and mammary gland. 

Studies of the metabolism of benzo(a}pyrene provide infol11lation relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase 

hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, probably via 

formation of arene oxide intermediates. The dihydrodiols may be further oxidized to diol epoxides, which. 

for certain members o( the class, are known to be the ultimate carcinogens. Conjugation with glutathione or 

glucuronic acid, and reduction to tetrahydrotetrols are important detoxification pathways. 

Excretion of benzo(a}pyrene residue was reported to be rapid, although quantitative data were not located. 

Excretion occurred mainly via the feC~s, probably largely due to biliary secretion. The U.S. EPA concluded 

that accumulation in the body tissues of PAHs from chronic low level exposure would be unlikely. 

6.2 Noncancer Toxicity 

The oral RfD and inhalation RfC are not available at this time. 

6.3 Carcinogenicity 

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural 

sources. Benzo(a}pyrene is the most extensively studied member of the class, inducing tumors in multiple 

tissues of virtually all laboratory species tested by all routes of exposure. Although epidemiology studies 

suggested that complex mixtures that contain PAHs (coal tar, soots, coke oven emissions, cigarette smoke) 

are carcinogenic to humans, the carcinogenicity cannot be attributed to PAHs alone because of the 

presence of other potentially carcinogenic substances in these mixtures. In addition, recent investigations 
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showed that the PAH fraction of roofing tar, cigarette smoke, and coke oven emissions accounted for only 

0.1 to 8 percent of the total mutagenic activity of the unfractionated complex mixture in Salmonella. 

Aromatic amines, nitrogen heterocyclic compounds, highly oxygenated quinones. diones, and 

nitrooxygenated compounds, none of which would be expected to arise from in vivo metabolism of PAHs, 

probably accounted for the majority of the mutagenicity of coke oven emissions and cigarette smoke. Coal 

tar, which contains a mixture of many PAHs, haS a long history of use in the clinical treatment of a variety of 

skin disorders in humans. 

Because of the lack of human cancer data, assignment of individual PAHs to U.S. EPA cancer weight-of

evidence groups was based largely on the results of animal studies with large doses of purified compound. 

Frequently, unnatural routes of exposure, including implants of the test chemical in beeswax ~nd trioctanoin 

in the lungs of female OsbOrne-Mendel rats. intratracheal instillation, and subcutaneous or intraperitoneal 

injection, were used. Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthelie, dibenzo(a,h)anthracene. 

and indeno(l ,2,3-cd)pyrene were classified in Group 62 (probable human carcinogens). 

The U.S. EPA verified a slope factor for oral exposure to benzo(a)pyrene of 7.3.per mg/kglday,'based on 

several dietary studies in mice and rats.' Neither verifi8d nor. provisional quantitative risk estimates were 

available for the other PAHs in Group 62. The U.S. EPA promulgated an ambient water quality criterion for 

"total carCinogenic PAHs,· based on an oral slope factor derived from a study with benzo(a}pyrene, as being 

sufficiently protective for the class. Largely because of this' precedent, the quantitatiVe risk estimates for 

benzo(a)pyrene were adopted for the other carcinogenic PAHs when quantitative estimates were needed. 

The U.S. EPA has calculated an inhalation slope factor for benzo(a)pyrene of 3.1 per mg/kglday. 

Human data specifically linking benzo(a)pyrene to a carcinogenic effect are lacking. There are, however. 

multiple animal studies in many species demonstrating benzo(a)pyrene to be carCinogenic following 

administration by numerous routes. In addition, benzo(a)pyrene has produced positive results in numerous 

genotoxicity assays. 

The data for animal carcinogenicity was sufficient. The animal data consist of dietary, gavage, inhalation, 

intratracheal instillation, dermal and subcutaneous studies in numerous strains of at least four species of 

rodents and several primates. Repeated benzo(a)pyrene administration has been associated with 

increased incidences of total tumors and of tumors at the site of exposure. The tumor types in mice from 

oral diet studies include forestomach, squamous cell papillomas and carcinomas. 

6enzo(a)pyrene has been shown to cause genotoxic effects in a broad range of prokaryotic and mammalian 

cell assay systems. 
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7.0 BENZO(B)FLUORANTHENE 

7.1 Noncancer Toxicity 

Utile information is available on benzo(b)fluoranthene. However, based on the similarities of chemical 

structures, most properties should be similar to benzo(a)pyrerie. 

7.2 Carcinogenicity 

The U.S. EPA has classified benzo(b)fluoranthene in cancer weight-of-evidence Group 82 (Probable 

Human Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in 
. -

humans) based on lung tumors in mice. The currently used Oral Slope Factor -(CSF) for 

benzo(b)fluoranthene is 0.73 per (mglkg)/day which is extrapolated from the CSF for Benzo(a)pyrene(BaP), 

i.e., 0.1 X 7.3 (BaP) = 0.73 per (mg/kg)/day). 

8.0 BIS(2-ETHYLHEXYL)PHTHALATE (DI[2-ETHYLHEXYL1PHTHALATE) 

8.1 Noncancer Toxicity 

The acute oral toxicity of bis(2-ethylhexyl)phthalate is very low; oral LDSOI3O (lethal dose to 50 percent of 

population within. 30 days without medical testament) values in rats and mice were 33,800 and 26,300 

mg/kg, respectively. Repeated high-dose oral exposures were associated with decreased growth, altered 

organ weights, testicular degeneration, and developmental effects. The U.S. EPA presented a verified 

chronic oral RfD of 0.02 mg/kg/day based on an LOAELfor increased relative liver weight in guinea pings 

and an uncertainty factor of 1000. The principal target organs for the toxicity of bis(2-ethylhexyl)phthalate 

are the liver and testis. 

8.2 CarcinogeniCity 

The U.S. EPA classifies bis(2-ethylhexyl)phthalate in cancer weight-of evidence Group B2 (probable 

human carcinogen), based on inadequate human cancer date (one limited occupational study) and 

sufficient cancer data in laboratory animals. An oral slope factor of 0.014 per mg/kg/day was based on 

the increased incidence of liver tumors in a dietary study in male mice. An inhalation slope factor of 0.014 

per mg/kg/day was presented by U.S. EPA 
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9.0 CADMIUM 

9.1 Pharmacokinetics 

Estimates of cadmium uptake by the respiratory tract range from 10 to 50 percent; uptake is greatest for 

fumes and small particles and least for large dust particles. GI absorption of ingested cadmium is 

ordinarily 5 to 8 percent, but may reach 20 percent in cases of serious dietary ion deficiency. Highest 

tissue levels are normally found in the kidneys followed by the liver, although levels in the liver may 

exceed those in the kidneys of persons suffering from cadmium-induced renal dysfunction. The half-life 

of cadmium in the kidneys and liver may be as long as 10-30 years. Fecal and urinary excretion of 

cadmium are approximately equivalent to normal humans exposed to small amounts. Urinary excretion, 

increases markedly in humans with cadmium-induced ~~~d!sease. 

9.2 Noncancer Toxicity 

Acute inhalation exposure to fumes or particles of cadmium induces respiratory symptoms, general 

weakness, and, in severe cases, respiratory insufficiency, shock, and death. Acute oral exposure 

induces GI disturbances. Chronic inhalation exposure induces pulmonary emphysema, and chronic 

expos!Jre by either route consistently produces renal tubular disease in humans and laboratory animals . 

Proteinuria is a reliable earty indicator of cadmium-induced' kidney disease. The combination of 

pulmonary emphysema and renal tubular disease, if severe, may result in earty mortality. Painful 

osteomalacia and osteoporosis may arise from altered metabolism of bone minerals secondary to renal 

damage. The combination of renal and skeletal damage is called itai-itai disease in Japan. Cadmium 

exposure has been associated with liver damage, but the liver appears to be less sensitive than the 

kidney. The kidney is ,the primary target organ of cadmium toxicity. The U.S. EPA derived chronic oral 

RfD values of 0.0005 mglkglday for cadmium Ingested in water and 0.001 mg/kg/day for cadmium 

ingested in food, based on a toxicokinetic model that predicted NOAELs from renal cortical concentration 

~f cadmium. The different RfD values reflect assumed differences in GI' absorption of cadmium from 

water (5 percent) and food (2.5 percent). The U.S. EPA currently employs an inhalation reference dose of 

0.000057 mglkg/day for cadmium. 

9.3 CarCinogenicity 

Carcinogenicity data in humans consist of several occupational studies that associate cadmium exposure 

with lung cancer, but concomitant exposure to other carcinogenic chemicals and smoking were not 

adequately controlled. Other occupational studies reported significantly increased risk of prostatic cancer, 

but this effect was not observed in the largest occupational study of workers exposed to high levels. The 

animal data consist of an inhalation study in rats that showed a significant increase in lung tumors, and 
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several parenteral injection studies that produced injection site tumors. No evidence of carcinogenicity, 

however, was observed in seven oral studies in rats and mice. The U.S. EPA classifies cadmium a 

cancer weight-of-evidence Group 61 substance for inhalation exposure on the basis of limited evidence 

of carcinogenicity in humans and sufficient evidence in animals. The data were insufficient to classify 

cadmium as carcinogenic to humans exposed by the oral route. ·An inhalation unit risk of 0.0018 mg/m3
, 

equivalent to 6.3 per mg/kg/day, was derived from an occupational exposure study assuming an 

inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 

10.0 CHROMIUM 

10.1 Noncancer Toxicity 

In nature, chromium (III) predominates over chromium (VI). Little chromium .(VI) exists in biological 

materials, except shortly after exposure, because reduction to chromium (III) occurs rapidly. Chromium (III) 

. is considered a nutritionally essential trace element and is considerably less toxic than chromium (VI). No 

effects were observed in rats consuming 5% chromium (III)/kg/day in the diet for over two years. The No

Observed-Effect-Level (NOEL) of 5% Cr203 was the basis· for a verified chronic oral RfD of 1.5 mglkg/day. 

The same NOEL and an uncertainty factor of 1000 were the basis for a provisional subchronic oral RfD of 1 . 

mglkg/day. 

Acute oral exposure of humans to high ~oses of chromium (VI) induced neurological effects, G I hemorrhage 

and fluid loss, and kidney and liver effects. Parenteral dosing of animals with chromium (VI) is selectively 

toxic to the kidney tubules; An NOAEL of 2.4 mg chromium (VI) /kg/day in a one-year drinking water study 

in rats and an uncertainty factor of 500 was the basis of a verified RfD of 0.003 mglkg/day for chronic oral 

exposure. 

Occupational (inhalation and dermal) exposure to chromium (III) compounds induced dermatitis. Similar 

exposure to chromium (VI) induced ulcerative and allergic contact dermatitis; irritation of the upper 

respiratory tract including ulceration of the mucosa and perforation of the nasal septum, and possibly kidney 

effects. An inhalation RfC values has not been determined for chromium (nI), however, U.S. EPA has 

established an inhalation RfD of 0.00003 mg/kg/day for chromium (VI). 

A target organ was not identified for chromium (III). The kidney appears to be the principal target organ 

for repeated oral dosing with chromium (VI). Additional target organs for dermal and inhalation exposure 

include the skin and respiratory tract. 
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Data were not located regarding the carcinogenicity of chromium (III). The U.S. EPA classifies chromium 

(VI) in cancer weight-of-evidence Group A (human carcinogen), based on the consistent observation of 

increased risk of lung cancer in occupational studies of workers in chromate production or the chrome 

pigment industry. Parenteral dosing of animals with chromium (VI) compounds consistently induced 

injection-site tumors. There is no evidence that oral exposure to chromium (VI) induces cancer. An inhala

tion unit risk of 0.012 per mglm3
, equivalent to 42 per mglkglday, assuming humans inhale 20 m3/day and 

weigh 70 kg, was based on increased risk of lung cancer deaths in chromate production workers. 

11.0 COBALT 

Everyone is exposed to low levels .of cobalt in air, water. and food. Exposure to higher levels of cobalt 

occurs in the workplace. Cobalt has both beneficial and harmful effects on health. At low levels, it is part 

of Vitamin B12.which is essential for good health; at high levels, it may harm the lungs. This chemical 

has been found in at least 336 of 1 ,416 . National Priorities List sites identified by the Environmental 

Protection Agency. 

11.1 Noncarcinogenic Toxicity 

Cobalt has both beneficial and harmful effects onhiJman health. Cobalt is beneficial because it is part of 

Vitamin B12. Cobalt has also been used as atreatmentfor anemia, because it causes red blood cellsto 

be produced. Exposure to high levels of cobalt can harm your health. Effects on the lungs, including 

asthma, pneumonia, and wheezing, have been found in workers who breathed high levels of cobalt in the 

air. In the 1960s, some breweries added cobalt to beer to stabilize the foam. Some people who drank 
. . 

large quantities of the beer experienced nausea, vomiting, and serious effects on the heart. However,. 

effects on the heart were not seen in people with anemia or pregnant women treated with cobalt. Animal 

studies have found problems with the development of the fetus in animals exposed to high concentrations 

of cobalt during pregnancy. However, cobalt is also essential for the growth and development of certain 

animals. The reference dose (RfD) for chronic oral exposures to cobalt is 0.02 mg/kg/day. 

11.2 Carcinogenicity 

The International Agency for Research on Cancer has determined that cobalt is a possible carcinogen to 

humans. Studies in animals have shown that cobalt causes cancer when placed directly into the muscle 

or under the skin. Cobalt did not cause cancer in animals that were exposed to it in the air, in food, or in 

drinking water. Studies on people are inconclusive regarding cobalt and cancer 
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12.0· COPPER 

Copper occurs naturally in elemental form and as a component of many minerals. Because of its high 

electrical and thermal conductivity, it is widely used in the manufacture of electrical equipment. Common 

copper salts, such as the sulfate, carbonate, cyanide, oxide, and sulfide are used as fungicides, as 

components of ceramics and pyrotechnics,' for electroplating, and for numerous other industrial 

applications. Copper can be absorbed by the oral, inhalation, and dermal routes of exposure. It is an 

essential nutrient that is normally present in a wide variety of tissues. 

/12.1 Noncancer Toxicity 

In humans, ingestion of gram quantities of copper salts may cause gastrointestinal, hepatic, and renal 

effects with symptoms such as ~evere abdominal pain, vomiting, diarrhea, hemolysis, hepatic necrosis, 

hematuria, proteinuria,' hypotension, tachycardia,· convulsions, coma, and death. Gastrointestinal 

disturbances and liver toxicity have also resulted frC?m long-term exposure to drinking water containing 

2.2-7.8 mg Cull. The chronic toxicity of copper has been characterized in patients with Wilson's disease, 

a genetic disorder causing copper accumulation in tissues. The clinical manifestations of Wilson's disease 

include cirrhosis of the liver, hemolytic anemia, neurologic abnormalities, and corneal opacities. In animal 

studies, oral exposure to copper caused hepatic and renal accumulation of copper, liver and kidney 

necrosis at doses of >=100 mg/kg/day; and hematological effects at doses of 40 mg/kg/day. 

Acute inhalation exposure to copper dust or fumes at concentrations of 0.075-0.12 mg Cu/m3 may cause 

metal fume fever with symptoms such as cough, chills and muscle ache. Among the reported effects in 

workers exposed to copper dust are gastrointestinal disturbances, headache, vertigo, drowsiness. 

Vineyard workers chronically exposed to Bordeaux mixture (copper sulfate and lime) exhibit degenerative 

changes of the lungs and liver. Dermal exposure to copper may cause contact dermatitis in some 

individuals . 

. :roe oral reference dose (RfD) for elemental copper of 0.04 has been developed by USEPA National 

Center for Environmental Assessment (NCEA). The U.S. EPA established an action level of 1300 ug/l for 

drinking water. Data were insufficient to derive a Reference concentration (RfC) for copper. 

12.2 Carcinogenicity 

No suitable bioassays or epidemiological studies are available to assess the carcinogenicity of copper. 

Therefore, U.S. EPA has placed copper in weight-of-evidence group 0, not classifiable as to human 

carcinogenicity. 

Page 10 of 32 

• 

• 

• 



• 

• 

• 

' •. r .. 

f'r:;; 
. ' 

=t.: 

" ... " 

13.0 1,1-DICHLOROETHENE 

1,1-Dichloroethylene (CAS No. 75-35-4), also known as 1, 1-dichloroethene and vinylidine chloride, is a 

colorless liquid that is used primarily in the production of polyvinylidine chloride (PVC) copolymers and as 

an intermediate for synthesis of organic chemicals. The major application for PVC copolymers is 'the 

production of flexible films for food packaging such as Saran® wrap. 1, 1-Dichloroethene does not occur 

naturally but is found in the environment due to releases associated with its production and transport and 

with the prod~ction of its polymers. Because of its high volatility, releases to the atmosphere are the 

greatest source of ambient;l ,1-dichloroethene. Smaller amounts are released to surface waters' a~ soils. 

Loss of 1, 1-dichloroethene from water and soils is primarily due to volatilization. In the atmosphere, 

reaction with photochemically generated hydroxyl radicals is expected to be the predominant removal 

mechanism. Human exposure to 1, 1-dichloroethene is potentially highest in workplace settings and in the 

vicinity of hazardous waste sites where the compound may contaminate environmental media. 

13.1 Noncancer Toxicity 

The primary effect of acute exposure to high concentrations (approximately 4000 ppm) of 1,1-

dichloroethene vapor in humans is central nervous system (CNS) depression which may progress to 

unconsciousness. Occupational exposure has been reported to cause liver dysfunction in workers . 1,1-

Dichloroethene is irritating when applied to the skin and prolonged contact can cause first degree bums. 

Direct contact with the eyes may cause conjunctivitis and transient corneal injury. In experimental 

animals, the liver and kidneys are target organs for the toxic effects of 1, 1-dichloroethene. Subchronic 

oral exposure for 90 days to 1, 1-dichloroethylene in drinking water produced slight hepatotoxic effects at 

200 ppm and chronic oral exposure to drinking, water for 2 years produced hepatocellular changes in 

males at >=100 ppm and in females at >=50 ppm. Gavage administration of 10 mg/kglday, 5 days/week 

for 2 years produced chronic inflammation of the kidney in male and female rats and liver necrosis in 

male and female mice. Exposure by inhalation to 55 ppm 1, 1-dichloroethene, 6 hours/day, 5 days/week 

for up to 1 year produced fatty liver changes in rats and focal degeneration and necrosis in mice. In a 

three-generation study, no treatment-related effects on reproduction or neonatal dev~lopment were seen 

in male and female Sprague-Dawley rats administered up to 200 ppm of 1, 1-dichloroethene in the 

drinking water. However. inhalation exposure during gestation produced increased resorptions and minor 

skeletal alterations in rodents at concentrations that caused maternal toxicity. These effects were 

reported in rats and mice at >=15 ppm and in rats and rabbits at >=80 ppm and >=160 ppm, respectively. 

An oral Reference Dose (RfD) of 0.009 mg/kglday was derived for chronic exposure and subchronic 

exposure to 1, 1-dichloroethylene, based on liver lesions seen in rats in a 2-year drinking water study. The 

oral RfD is currently under review and may be subject to change. An inhalation Reference Concentration 

(RfC) for 1, 1-dichloroethene is under review. 
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13.2 Carcinogenicity 

An epidemiology study using a small cohort found no association between the occurrence of cancer or 

cancer mortalit¥ and exposure to 1,1-dichloroethene. Oral carcinogenicity bioassays (drinking water or 

gavage exposures) with experimental animals gave generally negative results. In one inhalation study, 

statistically significant increases in renal adenocarcinomas were noted in male Swiss mice exposed to 25 

ppm for 12 months. Also observed were statistically significant increases in mammary gland carcinomas 

in females and lung tumors in both sexes. Results of other inhalation studies with rats, mice, and 

hamsters have been negative. Based on U.S. EPA guidelines, 1,1-dichloroethene was assigned to 

weight-of-evidence group C! possible human carcinogen. For oral exposure, the slope factor is 0.6 

(mglkgldayr1 and the unit risk is 0.0000175 (ugILr1
• The inhalation slope factor is'O.17S (mglkg/dayr1 

• 

• 
14.0 Cis-1,2-Dichloroethene (Cis-1 ;2-Dichloroethylene) 

14.1 Noncancer Toxicity 

Repeated oral exposure of rats to cis-1,2-dichloroethene was associated with signs of anemia (decreased 

• 

hematocrit and hemoglobin). Inhalation exposure to isomeric mixtures of 1,2-dichloroethene induced • 

narcosis, and mixed isomers of 1,2-dichloroethene were used as an anesthetic gas. The U.S. ·EPA 

presented a provisional chronic oral RfD of 0.01 mglkglday based on an NOAEL for signs of anemia in 

rats and an uncertainty factor of 3000. A provisional subchronic oral RfD of 0.1 mglkglday was derived 

from the same NOAEL and an uncertainty factor of 300. Target organs appear to be the erythrocyte for 

oral exposure. 

14.2 Carcinogenicity 

The U.S. EPA classifies cis-1,2-dichloroethene as a cancer weight-of-evidence Group D compound (not 

classifiable as to carcinogenicity to humans), based on an .absence of human or animal cancer data. 

Quantitative estimates of cancer risk are not derived for Group D chemicals. 

15.0 TRANS-l ,2-DICHLOROETHENE (TRNAS-l,2,-DICHLOROETHYLENE) 

-

15.1 Noncancer Toxicity 

. The oral LD5OI3O for trans-l,2-dichloroethene in rats was 1275 mglkg; death was preceded by CNS and 

respiratory depression. Histopathologic examination revealed lesions in the lungs and heart. Prolonged 

oral administration induced clinicopathologic evidence of mild liver damage. An NOAEL for this effect in a 
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9O-day drinking water study in mice and an uncertainty factor 0 .. 1000 was the basis for a verified chronic 

oral RfD of 0.02 mglkglday. A provisional subchronic otal RfD of 0.2 mglkg/day was derived from the 

same NOAEL and an uncertainty factor of 100. The liv~r appears to be the principal target of oral 

exposure. 

15.2 Carcinogenicity 

. Data regarding the carcinogenicity of trans-1 ,2-dichloroethene were not located. , 

16.0 DIOXINSIFURANS 

16.1 Noncancer Toxicity 

The most noted health effect in people exposed to large amounts of 2,3,7,8-TCDD is chloracne . 

. Chloracne is a severe skin disease with acne-like lesions that. occur mainly on the face and upper body. 

Changes in blood and urine that may indicate liver damage also are seen in people. Exposure to high 

cpncentrations of CDDs may induce long-term alterations in glucose metabolism and subtle changes in 

hormona lIevels: 

Exposure to lower levels can cause a variety of effects in animals, such as weight loss, liver damage, and 

disruption of the endocrine system. In many species of animals, 2,3,7,8-TCDD weakens the immune 

I system and causes .a decrease in the system's ability to fight bacteria and viruses. In other animal 

studies, exposure to 2,3,7,8-TCDD has caused reproductive damage and birth defects. Some animal 

species exposed to CDDs during pregnancy had miscarriages and the offspring of animals exposed to 

2,3,7,8-TCDD during pregnancy often had severe birth defects including skeletal deformities, kidney 

defects, and weakened immune responses. 

16.2 CarCinogenicity 

Several studies suggest that exposure to 2,3,7,8-TCDD increases the risk of several types of cancer in 

people. Animal studies have also shown an increased risk of cancer from exposure to 2,3,7,8-TCDD. The 

U.S. EPA and the World Health Organization (WHO) has determined that 2,3,7,8-TCDD is a human 

carcinogen . 
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17.0" HMX (OCTAHYDRo-1,3,5,7-TETRANlTRo-1,3,5,7-TETRAZOCINE) 

17.1 Noncancer Toxicity 

The oral RfD for HMX (0.05 mglkg-day) is based on the NOAEL from a subchronic 13-week toxicity study 

of FIScher rats. HMX was incorporated into the daily diet of 20 Rats for 13 weeks. All HMX-treated 

animals exhibited significant dose-related reductions in mean body weight gain with concomitant 

reductions in food consumption in the early part of the study. By week 5, only animals in the two highest 

dose groups continued to have significantly depressed weight gains until study termination. 

Histopathological examination revealed a significant incidence of toxic liver changes occurring almost 

exclusively in males at the highest dose levels and some changes at lower doses. The following changes 

" were observed in clinical pathology parameters in the high-dose animals (clinical pathology was not 

conducted in the lower doses). Hemoglobin and hematocrit were decreased. Red blood cell counts were 

also significantly decreased in high-dose females at week 12 whe!1 compared with controls. There was a 

significanUncrease in serum alkaline phosphatase (AP) in high-dose males at 12 weeks and a marginal 

increase in high-dose females when compared with controls. There were several organ weight changes in 

dosed animals. Based on the results of this study, a NOAEL of 50 mg/kglday for males and 115 

mglkglday for females can be estimated, together with a LOAEL of 150 mglkglday for toxic liver effects in 

males and 270 mg/kg/day for toxic renal effects in females. 

17 .2 Carcinogenicity" 

HMX is classified by the U.S. EPA as a Class D carcinogen (not classifiable as to human carcinogenicity) 

18.0 IRON 

18.1 Noncancer Toxicity 

Iron is potentially toxic in all forms and by all routes of exposure. Inorganic iron is a poison by the 

intraperitoneal route. The inhalation of large amounts of iron dust may result in iron pneumoconiosis or arc 

'welders lung. Chronic exposure to excess levels of iron (>50-100 mg Iron/day) can result in pathological 

deposition of iron in tissues. The target organs are the pancreas and liver. 

Iron compounds are of varying toxicity. Iron oxides are a potential risk "in all industrial settings. In 

general, ferrous compounds are more toxic than ferric compounds. Acute exposure to excessive levels of 

ferrous compounds can cause liver and kidney damage, altered respiratory rates and convulsions. An 

oral RfD of 0.3 mglkg/day has been published for iron by the ~.S. EPA based on based o~ allowable 

intakes rather than adverse effect levels. No inhalation RfD has been established for iron. 
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18.2 Carcinogenicity 

Some iron compounds are suspected human carcinogens. Iron dust is an -experimental neoplastigen and 

an increased inciqence of lung cancer has been associated with exposure to iron dust. Iron oXide is an 

experimental tumorigen and a suspected human carcinogen. U.S. EPAhas not published oral or inhalation 

slope factors for iron. 

19.0 Lead 

19.1 Pharmacokinetics 

Studies in humans indicate that an average of 10 percent of ingested lead is absorbed, but estimates as 

high as 40 percent. were obtained in some individuals. Nutritional factors have a profound effect on GI 

absorption efficiency. Children absorb ingested lead more efficiently than adults; absorption effICiencies up 

to 53 percent were recorded for children three months to eight years of age. Similar results were obtained 

for laboratory animals; absorption efficiencies of 5 to 10 percent were obtained for adults and 50 percent 

were obtained for young animals. The deposition rate of inhaled lead averages approximately 30 to 50 

percent, depending on particle size, with as much as 60 percent deposition of very small particles near 

highways. All lead deposited in the lungs is eventually absorbed. 

Approximately 95 pe"rcent of -the lead in the blood is located in the erythrocytes. Lead in the plasma 

exchanges with several body compartments, including the internal- organs, bone, and several excretory 

pathways. In humans, lead concentrations in bone increase with age. About 90 percent of the body burden 

of lead is located in the skeleton. Neonatal blood concentrations are about 85 percent of maternal 

concentrations. Excretion of absorbed lead is principally through the urine, although GI secretion, biliary 

excretion, and loss through hair, nails, and sweat are also significant. 

19.2 Noncancer Toxicity 

The noncancer toxiCity of lead to humans has been well characterized through decades of medical 

observation and scientific- research. The principal effects of acute oral exposure are colic with diffuse 

paroxysmal abdominal pain (probably due to vagal irritation), anemia, and, in severe cases, acute 

encephalopathy. particularly in children. The primary _ effects of long-term exposure are neurological and 

hematological. Limited occupational data indicate that long-term exposure to lead may induce kidney 

damage. The principal target organs of lead toxicity are the erythrocyte and the nervous system. Some of 

the effects on the blood, particularly changes in levels of certain blood enzymes, arid subtle neurobehavioral 

changes in children, appear to occur at levels so low as to be considered nonthreshold effects: 
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The U.S. EPA has not determined an inhalation RfC for lead. 

The U.S. EPA determined that it is inappropriate to derive an RfD for oral exposure to lead for several 

reasons. First, the use of an RfD assumes that a threshold for toxicity exists, below which adverse effects 

are not expected to occur; however, the most sensitive effects of lead exposure, impaired neurobehavioral 

development in children and altered blood enzyme levels associated with anemia, may occur at blood lead 

concentrations so low as to be considered practically nonthreshold in nature. Second, RfD values are 

specific for the route of exposure for which they are derived. Lead, however, is ubiquitous, so that exposure 

occurs from virtually all media and by all· pathways simultaneously, making it practically impossible to 

quantify the contribution to blood lead from anyone route of exposure. Finally, the dose-response 

relationships common to many toxicants, and upon which derivation of an RfD is based, do not hold true for 

lead. This is because th~ fate of lead within the body depends, in part, on the ~ount and rate of previous 

exposures, the age of the recipient, and the rate of exposure. There is, however, a reasonably good 

correlation between blood lead concentration and effect. Therefore, blood lead concentration is the' 

,. , appropriate parameter on which to base the regulation of lead. 

Because of the absence of published dose-response parameters for lead, the exposure and potential risks 

associated with lead are addressed through the use of the USEPA IEUBK Model for the child (0-7 years) . 

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 presented in the, 

Technical Review Workgroup Lead Model for Adult Exposure. These models are designed to estimate 

blood lead levels based on either default or site-specific input values. 

The U.S. EPA IEUBK lead model is an iterated set of equations that estimate blood lead concentration in 

children aged 0 to 7 years. The biokinetic part of the model describes the movement of lead between the 

plasma and several body compartments and estimates the resultant blood lead concentration. The rate of 

the movement of lead between the plasma and each compartment is a function of the transition or 

residence time (Le., the mean time for lead to leave the plasma and enter a given compartment, or the 

mean residence time for lead in that compartment). Compartments modeled include the erythrocytes, liver, 

kidneys, all the other soft tissue of the body, cortical bone, and trabecular bone. Excretory pathways and 

their rates are also modeled. ' These include the mean time for excretion from the plasma to the urine, from 

the liver to the bile, and from the other soft tissues to the hair, skin, sweat, etc. The model permits the user 

to adjust the transition and residence times. 

U.S. EPA guidance established a soil cleanup level for lead of 400 parts per million (ppm) to be applied at 

• 

• 

Superfund sites. This range is considered by U.S. EPA to be protective for direct contact with lead- • 
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contaminated soils in residential settings. . The guidance adopts recommendations of the Centers for 

Disease Control and is to be followed when current or predicted land use is residential. 

19.3 Carcinogenicity 

. " 

U.S. EPA has classified lead in cancer weight-of-evidence Group B2 (probable human carcinogen), based 

on inadequate evidence of cancer in humans and sufficient animal evidence. The human data consist of 

several epidemiologic occupational studies that yielded confusing results. All of the studies lacked 

quantitative exposure. data and failed to control for smoking and concomitant exposure to other possibly 

carcinogenic metals. Rat and mouse bioassays showed statistically significant increases in renal tumors 

following dietary and subcutaneous exposure to several soluble lead salts. Various lead compounds were 

observed to induce chromosomal alterations in vivo and in vitro,. sister chromatid exchange in exposed 

workers, and cell transformation in Syrian hamster embryo cells; to enhance simian adenovirus induction; 

and to alter molecular processes that regulate gene expression: U.S. EPA declined to estimate risk for oral 

exposure to lead because many factors (e.g., age, general. health, nutritional status, existing body burden 

and duration of exposure) influence the bioavailability of ingested lead, introducing a great deal of 

uncertainty into any estimate of risk . 

20.0 MANGANESE 

20.1 Noncancer Toxicity 

Manganese is nutritionally required in humans for normal growth and health. Humans exposed to 

approximately 0.8 mg manganese/kg/day in drinking water .exhibited lethargy, mental disturbances (1/16 

committed suicide), and other neurologic effects. The elderly appeared to·.be m.ore sensitive than . . ' . '." , 

children. Or~1 treatment of laboratory rodents induced biochemical changes inr-thE! brain, but rodents did 

not exhibit the neurological signs exhibited by humans. Occupational exposure to high concentrations in 

air induced a generally typical spectrum of ~eurological effects and an increased incidence of pneumonia. 

U.S.·EPA has established an oral RfD of 0.02 mglkglday for manganese based on drinking water and an 

oral RfD of 0.14 mglkglday based on food. The U.S. EPA presented a verified chronic inhalation RfC based 

on a LOAEL for impairment of neurobehaviorial function in occupationally exposed humans. The inhalation 

RfC is equivalent to 0.000014 mglkg/day, assuming humans inhale 20 m3.of air/day and weigh 70 kg. The 

CNS and respiratory tract are target organs of inhalation exposure to manganese . 
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20.2 Carcinogenicity 

The U.S. EPA classifies manganese in cancer weight-of-evidence Group 0 (not classifiable as· to 
\.., 

carcinogenicity to humans). Quantitative cancer risk estimates are not derived from Group 0 chemicals. 

21.0 MERCURY· 

Mercury is a naturally occurring element existing in multiple forms and in various oxidation· states. It is . 

used in a wide variety of products and processes. In the environment, mercury· may undergo 

transformations among its various forms and among its oxidation states. Exposure to mercury may occur 

in both occupational and environmental settings, the latter primarily involving dietary exposure. 

21.1 Noncancer Toxicity 

Absorption, distribution, metabolism, and excretion of mercury is dependent upon its form and oxidation 

state. OrganiC forms of mercury are more readily absorbed than are inorganic forms. Ingestion of mercury 

metal is usually without effect. Ingestion of inorganic salts may cause severe gastrointestinal irritation, 

renal failure, and death with acute lethal doses in humans ranging from 1 to 4 g. Mercuric (divalent) salts 

are usually more toxic than are mercurous (monovalent) salts. Merc;ury is also known to induce 

hypersensitivity reactions such. as contact dermatitis and acrodynia (pink disease). Inhalation of mercury 

vapor may cause irritation of the respiratory tract, renal disorders, central nervous system effects 

characterized by neurobehavioral changes, peripheral nervous system toxicity, renal toxicity. (immunologic 

glomerular disease), and death. Toxicity resulting from subchronic and chronic exposure to mercury and 

mercury compounds usually involves the kidneys and/or nervous system, the specific target and effect 

being dependent on the form of mercury. Organic mercury, especially methyl mercury, rapidly enters the 

central nervous system resulting in behavioral and neuromotor disorders. The developing central nervous 

system is especially sensitive to this effect, as documented by the epidemiologic studies in Japan and 

Iraq where ingestion of methyl mercury-contaminated food resulted in severe toxicity and death in adults 

and severe central nervous system effects in infants. Blood mercury levels of <10 J.lg/dL and 300 J.lgldL 

corresponded to mild effects and death, respectively. Teratogenic effects due to organiC or inorganic 

mercury exposure do not appear to be well documented for humans or animals, although some evidence 

exists for mercury-induced menstrual cycle disturbances and spontaneous abortions. A subchronic and 

chronic oral RfO of 0.0001 mglkg/day for methyl mercury is based on a benchmark dose of 1.1 J.lg/kglday 

relative to neurologic developmental abnormalities in human infants. A subchronic and chronic oral RfO of 

0.0003 mg/kg/day for mercuric chloride is based on immunologic glomerulonephritis. A subchronic and 

chronic inhalation RfC of 0.0003 mg HglmJ for inorganic mercury is based on neurological disorders 

(increased frequency of intention tremors) following long-term occupational exposure to mercury vapor. 

An inhalation RfC for methyl mercury has not been determined. 
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21.2 Carcinogenicity 

No data were available 'regarding the carcinogenicity of mercury in humans or animals. U.S. EPA has 

placed inorganic mercury in weight-of-evidence classification 0, not classifiable as to human 

carcinogenicity. Weight-of.:evidence classifications of C (possible human carcinogen) have been assigned 

to mercuric chloride and methyl mercury by U.S. EPA based upon limited evidence of carcinogenicity in 

rodents. No slope factors have been calculated. 

22.0 METHYLENE CHLORIDE 

Methylene chloride (CH2CI2, CAS No. 75-09-2), also known as dichloromethane is a color1ess volatile 

liquid with a penetrating ether-like odor. In industry, methylene chloride is widely used as a solvent in 

paint removers, degreasing agents, and aerosol propellants; as a polyurethane foam-blowing agent; and 

as a process solvent in the pharmaceutical industry. The compound is also used as an extraction solv,ent 

for spice oleoresins, hops, and caffeine: 

22.1 Noncaneer Toxicity 

Methylene chloride is readily absorbed from the lungs, the gastrointestinal tract, and to some ext~nt 

through the skin. Metabolism of methylene chloride produ~es C02 and CO, which readily binds with 

blood hemoglobin to form carboxyhemoglobin (CO-Hb) . .The primary adverse health effects associated 

with methylene chloride exposure are central nervous system (CNS) depression and mild liver effects. 

Neurological symptoms described in individuals occupationally exposed to methylene chloride included 

headaches, dizziness, nausea, memory loss, paresthesia, tingling hands and feet, and 1055 of 

- consciousness. Major effects following acute inhalation exposure include 'fatigue, irritability, analgesia, 

narcosis, and death. CNS effects have also been demonstrated in animals following acute exposure to , 

methylene chloride. Impaired liver function has been associated with occupational exposure to methylene 

chloride. Liver effects have. also been documented in a number of inhalation studies with laboratory 

animals. Subchronic exposure of rats, mice, dogs, and monkeys caused mild hepatic effects such as 

cytoplasmic vacuolization and fatty changes. Hepatocellular foci, fatty changes, and necrosis were 

reported following chronic inhalation exposure of rats and mice. Chronic oral exposure to methylene 

chloride via drinking water resulted in histopathological alterations of the liver in rats and mice. In addition, 

inhalation exposure of rats caused nonspecific degenerative and regenerative changes in the kidneys. A 

subchronic and chronic oral reference dose (RfO) of 0.06 mg/kg/day, and reference air concentration 

(RfC) of 3.0 mglm3 for methylene chloride has been calculated by U.S. EPA . 
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22.2 Carcinogenicity 

Studies of workers exposed to methylene chloride have not recorded a significant increase in cancer 

cases above the number of cases expected for non exposed workers. However, long-tenn inhalation 

studies with rats and mice demonstrated that methylene chloride causes cancer in laboratory animals. 

Mice exposed via inhalation to high concentrations of methylene chloride (2000 or 4000 ppm) exhibited a 

significant increase of malignant liver and lung tumors compared with nonexposed controls. Rats of both 

sexes exposed to concentrations of methylene chloride ranging from 500 to 4000 ppm showed increases 

of benign mammary tumors. An inhalation study with rats and hamsters revealed sarcomas of the salivary 

gland in male rats, but not in female rats or hamsters. Liver tumors observed in rats and mice that 

ingested methylene chloride in drinking water for 2 years provided suggestive evidence of carcinogenicity. 

Based on inadequate evidence of carcinogenicity in humans and on sufficient evidence in animals, U.S. 

EPA has placed methylene chloride in weight-of-evidence group 82, ,probable human carcinogen. A slope 

factor and unit risk of 0.0075 (mglkg/dayr1 and 0.00000021 (ugILr1
, respectively, were derived for oral 

exposure to methylene chloride. The inhalation slope factor is 0.00165 (mglkgldayr1
• 

23.0 NICKEL AND NICKEL COMPOUNDS 

23.1 Noncancer Toxicity 

Nickel is a naturally occurring element that may exist in various mineral forms. It is used in a wide variety 

of applications including metallurgical processes and electrical components, such as batteries. Some 

evidence suggests that nickel may be an essential trace element for mammals. The absorption of nickel 

is dependent on its physicochemical form, with watersoluble forms being more readily absorbed. The 

metabolism of nickel involves conversion to various Chemical forms and binding to various ligands. Nickel 

is excreted in the urine and feces with relative amounts for each route being dependent on the route of 

exposure and chemical fonn. Most nickel enters the body via food and water consumption, although 

inhalation exposure in occupational settings is a primary route for nickel-induced toxicity. In large doses 

(>0.5 g), some forms of nickel maybe acutely toxic to humans when taken orally. Oral LD50 values for, 

rats range from 67 mg nickel/kg (nickel sulfate hexahydrate) to >9000 mg nickel/kg (nickel powder). Toxic, 

effects of oral exposure to nickel usually involve the kidneys with some evidence from animal studies 

showing a possible developmental/reproductive toxicity effect. 

Inhalation exposure to some nickel compounds will cause toxic ~ffects in the respiratory tract and immune 

system. Inhalation lC50 values for animals range from 0.97 mg nickel/mJ for rats (6-hour exposure) to 15 

mg nickeVmJ for guinea pigs (time not specified). Acute inhalation exposure of humans to nickel may 

produce headache, nausea, respiratory disorders, and death. Asthmatic conditions have also been 
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documented for inhalation exposure to nickel. Soluble nickel compounds tend to be more toxic than 

insoluble compounds. In addition, nickel carbonyl is knoWn to be extremely toxic to humans upon acute 

inhalation exposure. Data on nickel-induced reproductive/developmental effects in humans folloWing 

inhalation exposure are equivocal. No clinical evidence of developmental or reproductive toxicity were 

reported for women working in a nickel refinery, possible reproductive and developmental effects in 

humans of occupational exposure to nickel (0.13-0.2 mg nickeVm~have been ~eported. Furthennore, 

sensitivity reactions to nickel are well documented and usually involve contact dennatitis reactions 

resulting from contact with nickel-containing items such as cooking utensils, jewelry, coins, etc. 

A chronic and subchronic oral reference dose (RfD) of 0.02 mglkg/day for soluble nickel salts is based on 

changes in organ and body weights of rats receiving dietary nickel sulfate hexahydrate (5 mglkglday) for 

2 years. A no-observed-adverse-effect level (NOAEL) and lowest-observed-adverse-effectslevel 

(LOAEL) of 5 mglkg/day and 50 mglkg/day, respectively, were reported in the key study. An uncertainty 

factor of 300 reflects interspecies extrapolation uncertainty; protection of sensitive popUlations, and a 

modifying factor of 3 for a database deficient in reproductive/developmental studies .. An inhalation 

reference concentration (RfC) for soluble nickel salts is under review by the RfD/RfC Work Group and 

currently is not available . 

23.2 Carcinogenicity 

The primary target organs for nickel-induced systemic toxicity are the lungs and upper respiratory tract for 

inhalation exposure and the kidneys for oral exposure. Other target organs include the cardiovascular 

system, immune system, and the blood. 

Epidemiologic studies have shown that occupational inhalation exposure to nickel dust (primarily nickel 

subsulfate) at refineries has resulted in increased incidences of pulmonary and nasal cancer. Inhalation 

studies using rats have also shown nickel subsulfate or nickel carbonyl to be carcinogenic. Based on 

these data, the U.S. EPA has classified nickel subsulfate and· nickel refinery dust in weight-of-evidence 

group A, human carcinogen. Carcinogenicity slope factors of 1.7 and 0.84 (mglkgldayr1 have been 

calculated for nickel subsulfide and nickel refinery dust, respectively 

24.0 . PENTACHLOROPHENOL 

Pentachlorophenol, a man-made organic biocide, is often contaminated with other toxic organic 

chemicals such as chlorinated phenols, dioxins, and dibenzofurans. Pentachlorophenol is readily 

absorbed following oral or inhalation exposure and is widely and rapidly distributed throughout the body . 
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Human and animaJ studies have provided evidence indicating that pentachlorophenol is metabolized to 

various conjugated metabolites. Both the parent compound and the conjugates are excreted in the urine. 

24.1 Noncancer Toxicity 

Assessing the potential toxicity of technical (commercial) grade pentachlorophenol is complicated by the 

presence of the toxic impurities that are usually present, and the effects resulting from occupational 

exposure are often difficult to attribute to a specific route of exposure. The effects in humans follOwing 

acute oral exposure include increased heart and respiratory rates, elevated temperature,· increased basal 

metabolic rate, and death (29 and 401 mg/kg). Human fatalities and toxic effects including tachycardia, 

jaundice, and other hematologic alterations have been reported for acute and subchronic occupational 

(e.g., sawmill. workers, herbicide sprayers) inhalation exposures to pentachlorophenol. Upper respiratory 

tract inflammation and bronchitis were reported for sawmill workers chronically exposed to 

pentachlorophenol. However, dose-terms for these exposures were not available, and concurrent 

. exposures to other chemicals make definitive assessments impossible .. 

Data regarding the dermal exposure of humans to pentachlorophenol are anecdotal or equivocal, lack 

dose terms, and are compromised by concurrent exposures to other chemicals including the known 

contaminants in technical-grade pentachlorophenol. Acute exposure to 0.4% pentachlorophenol produced 

localized irritation, and subchronic exposures have caused chloracne and possibly renal damage. Dermal 

lesions have been reported for humans chronically exposed to pentachlorophenol-treated wood. There 

currently are· no definitive data regarding reproductive toxicity in humans exposed to pentachlorophenol. 

Acute oral exposure of animals to pentachlorophenol affects the liver, kidneys, cardiovascular system, 

. and the peripheral and central nervous system. OrallD50 values for laboratory animals range from 27 to 

230 mglkg. Definitive data regarding the effects of subchronic or chronic oral exposure of humans to 

pentachlorophenol are not available. However, subchronic exposure (1 to 8 months) of rats to 

-pentachlorophenol at doses ranging from 5 to 40 mglkg/day has produced cardiovascular, hematotoxic, 

renal, hepatic, and immunologic responses. Evidence of reproductive/developmental toxicity (increased 

resorptions, embryolethality, embryotoxici!y, and teratogenicity) have also been observed in rats given 

pentachlorophenol during gestation. Because the most significant acute toxic effect of pentachlorophenol 

is elevated metabolism, a specific target organ or tissue is difficult to identify. However, for subchronic 

and chronic exposures, toxicity data indicate that the liver, kid~ey, and cardiovascular system are targets 

for some of the toxic effects of pentachlorophenol. 

Both the chronic and subchronic AfDs for pentachlorophenol are 0.03 mg/kglday based on a NOAEl of 3 

mg/kglday and a lOAEl of 10 mg/kg/day for histopathologic findings in the liver and kidneys of rats given 

pentachlorophenol in the diet for 2 years. The AfC for pentachlorophenol is under review. 
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24.2 Carcinogenicity 

Based upon increased incidences of hepatocellular adenomas and carcinomas and malignant 

pheochromocytomas in mice, pentachlorophenol is classified by the U.S. EPA as a probable human 

carcinogen (Weight of Evidence Category B2) and has an oral slope factor of 0.12 (mglkgldayr1 and an 

oral unit risk of 0.000003 (gIlr1. The potential carcinogenicity of pentachlorophenol following inhalation 

exposure has not been evaluated. 

25.0 RDX (ROYAL DEMOLITION EXPLOSIVE; HEXAHYDRO-1,3,5-TRINITRD-1,3,5-TRIAZINE) 

25.1 Pharmacokinetics 

, 

Although RDX is not readily absorbed through the skin, oral exposure studies indicate that RDX is rapidly 

absorbed. According to observed ingestion and inhalation exposures, evidence exists that this man-made 

compound is absorbed in the GI tract and may be absorbed in the lungs. However, GI absorption of RDX is 

regarded as poor. 

Limited studies are available concerning the distribution, metabolites, and excretion of RDX. RDX is 

metabolized by the liver and excreted in the urine. According to one study, RDX was detected in the urine 

48 hours after oral exposure and in the feces 96 hours after exposure. " 

25.2 Noncancer Toxicity 

RDX has been found to cause nausea. irritability, convulsions, unconsciousness, and amnesia in humans 

following oral and inhalation occupational exposure. The U.S. EPA derived a chronic oral RfD of 0.003 

mglkglday for RDX from a NOEL of 0.3 mglkglday and an uncertainty factor of 100 (for extrapolation of 

animal doses to humans and uncertainty in the threshold for sensitive humans). This value is based on a 2-

year rat feeding study performed by the U.S. DOD where notable critical effects were inflammation of the 

prostate and increased pigment in the spleen of male rats. Several chronic effects were observed for rats 

exposed to high doses of RDX. They included increased mortality, hepatoxicity, increased incidences of 

cataracts in female rats, and behavioral hypersensitivity and renal toxicity in male rats. At a dose of 8 

mglkglday, increased kidney weights were noted for both male and female rats. Embryonic and maternal 

toxicity was observed in rats exposed to RDX in developmental toxicity studies . 
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25.3 Carcinogenicity 

The U.S. EPA has classified RDX in the cancer weight-of-evidence Group C (possible human carcinogen). 

Although no epidemiological studies have been conducted on humans, data does exists which indicates that 
--

RDX is carcinogenic in animals. Hepatocellular adenomas and carcinomas were observed in female rats 

exposed to RDX in their diet A drinking water unit risk of 0.0000031 per Ilg/L and an slope factor of 0.11 

kglday/mg was developed based on a U.S. DOD study. It should be noted that this slope factor may not be 

applicable at water concentrations exceeding 3,000 mgIL 

26.0 1,1,2,2-TETRACHLOROETHANE 

26.1 Noncancer Toxicity 

Chronic oral exposure of laboratory _animals to 1,1 ,2,2-tetrachloroethane was associated with liver and 

kidney effects. U.S. EPA presents an oral RID of 0.06 mglkglday. Acute occupational exposure to high 

levels was associated with CNS effects; prolonged exposure to more moderate levels was associated with 

GI disturbances and liver damage. Inhalation exposure studies in animals confirm that 

1 ~1 ,2,2-tetrachloroethane is highly hepatotoxic. An inhalation RIC value was not located. The target organs 

for 1,1 ,2,2-tetrachloroethane are the liver, kidney, and the CNS. 

26.2 Carcinogenicity 

Oral treatment with 1,1 ,2,2-tetrachloroethane induced a highly significant dose-related increase in 

hepatocellular carcinomas in rats. Occupational data regarding carcinogenicity in humans are inadequate. 

The u.S. EPA classifies 1,1,2,2-tetrachloroethane as a cancer weight-of-evidence Group C compOund 

(possible human carcinogen), based on liver tumors in mice, and derived an oral slope factor of 02 per 
'. .. 

mglkglday (U.S. EPA 2002). The same data serve as the basis for an inhalation unit risk of 0.000058 per 

uglm3
, which is equivalent to 0.2 per mglkglday (U.S. EPA 2002), assuming humans inhale 20 m3 of air/day 

and weigh 70 kg. 

27.0 TETRACHLOROETHENE (PC E) 

Tetrachloroethene (CAS No. 127-18-4) is a halogenated aliphatic hydrocarbon with a vapor pressure of 

17.8 mm Hg at 25C. The chemical is used primarily as a _ solvent in industry and, less frequently, in 

commercial dry-cleaning operations. 

27.1 Noncancer Toxicity 

Occupational exposure to tetrachloroethene occurs via inhalation, resulting in systemic effects, and 
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via dermal contact. resulting in local effects. Exposure to the general population can occur through 

contaminated air, tood and water .The respiratory tract is the primary route of entry for tetrachloroethene. 

The chemical is rapidly absorbed by this route and reaches an equilibrium in the blood within 3 hours 

after the initiation of exposure. T etrachloroethene is also significantly absorbed by the gastrointestinal 

(gj.) tract, but not through the skin. The chemical accumulates in tissues with high lipid content, where 

the half-life is estimated to be 55 hours, and has been identified in perirenal fat, brain, liver, placentofetal 

tissue, and amniotic fluid. 

The main targets of tetrachloroethene toxicity are the liver and kidney . by both oral and inhalation 

exposure, and the central nervous system by inhalation exPosure. Acute exposure to high concentrations 

of the chemical. (estimated to be greater than 1,500 ppm for a 30-minute exposure) may be fatal to 

humans. Chronic exposure causes respiratory tract irritation, headache, nausea, sleeplessness, 

abdominal pains, constipation, cirrhosis ot the liver, hepatitis, and nephritis in humans; and microscopic 

changes in renal tubular cells, squamous metaplasia of the nasal epithelium, necrosis of the liver, and 

congestion of the lungs in animals. Some epidemiology studies have found an association between 

inhalation exposure to tetrachloroethene and an increased risk for spontaneous abortion, idiopathic 

infertility, and sperm abnormalities among dry-cleaning workers, but others have not found similar effects. 

The adverse effects· in humans are supported in part by the results of animal studies in which 

tetrachloroethene induced fetotoxicity (but did not cause maHormations) in the offspring of treated dams. 

Reference doses (RfDs) for subchronic and chronic oral exposure to tetrachloroethene are 0.1 mg/kg/day 

and 0.01 mglkg/day, respectively. These values are based on hepatotoxicity observed in mice given 100 

mg tetrachloroethene/kg body weight for 6 weeks and a no-observed-adverse effect level (NOAEL) of 20 

mg/kg. EPA-NCEA has developed an inhalation RfD of 0.14 mg/kg-day for PCE. 

27.2 Carcinogenicity 

Epidemiology studies of dry cleaning and laundry workers have demonstrated excesses in mortality due 

to various types of cancer, including liver cancer, but the data are regarded as inconclusive because of 

various confounding factors. The tenuous finding of an excess of liver tumors in humans is strengthened 

by the results of carcinogenicity bioassays in which tetrachloroethene, administered either orally or by 

inhalation, induced hepatocellular tumors in mice. The chemical also induced mononuclear cell leukemia 

and renal tubular cell tumors in rats. T etrachloroethene was negative for tumor initiation in a dermal study 

and for tumor induction in a pulmonary tumor assay. Although U.S. EPA's Science Advisory Board 

recommended a weight-of-evidence classification of C-B2 continuum (C = possible human carcinogen; 

B2 = probable human carcinogen), the agency has not adopted a current position on the .weight-of

evidence classification. In an earlier evaluation, tetrachloroethene was assigned to weight-of-evidence 
I 

Group B2, probable human carcinogen, based on sufficient evidence from oral and inhalation studies for 
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carcinogenicity in animals and no or inadequate evidence for carcinogenicity to humans. The unit risk and • 

slope factor values for tetrachloroethene have been withdrawn from IRIS and HEAST.·Upper bound risk 

estimates provided by EPA-NCEA are as follows: for oral exposure, the slope factor is 0.052 

(mglkgldayr1;.for inhalation exposure, the slope factor is 0.01 (mglkgldayr1
• 

28.0 THALLIUM 

28.1 Noncancer Toxicity 

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced gastroenteritis, 

neurological dysfunction, and· renal and liver . damage. Chronic ingestion of more moderate doses 

characteristically caused alopecia. Thallium was used medicinally to induce alopecia in cases of ringworm 

of the scalp, sometimes with disastrous results. In industrial (inhalation, oral,dermaJ) exposure, neurologic 

signs preceded alopecia, suggesting that the nervous system is more sensitive than the hair follicle. The 

U.S. EPA presented verified chronic oral RfD values for several thallium compounds (thallium acetate, 

thallium acetate, thallium carbonate, thallium chloride, thallium nitrate, thallium sulfate, and thallic oxide) 

based on increased incidence of alopecia and· increased serum levels of liver enzymes indicative of 

hepatocellular damage in rats treated with thallium sulfate for 90 days. Risks from exposure to·thallium are 

evaluated using the chronic oral RfD for thallium, 0.00007 mg/kg/day, listed in the U.S. EPA Region 3 ABC 

tables. 

28.2 Carcinogenicity 

No information was located regarding the carcinogenicity of thallium. 

29.0 1,1 ,2-TRICHLOROETHANE 

29.1 Noncancer Toxicity 

l,l,2-Trichloroethane was not mutagenic when tested using the Ames assay. No information was found 

concerning the reprodu'?tive toxicity or teratogenicitY of 1.1.2-trichloroethane. No chronic studies were 

found on the toxicity of 1,1 ,2-trichloroethane but single doses as low as 400 mg/kg caused liver and 

kidney damage in dogs. The oral LDso value for l,l,2-trichloroethane in rats is 835 mg/kg (Clement, 

. 1985). A drinking water 90-day study in mice had a NOAEL of 3.9 mglkg/day with clinical chemistry 

alterations. A subchronic RfD of 0.04 mg/kglday with an uncertainty factory of 100 .was interpolated to a 

chronic oral RfD 0.004 rng/kglday. No inhalation RfD was reported for 1,1 ,2-trichloroethane. 
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29.2 Carcinogenicity 

1 ; 1,2-Trichloroethane induced heptacellular carcinomas and pheochromocytoma of the adrenal gland in 

male and female mice but did not produce a significant increase in tumor incidence in male or female rats 

(NCI 1976). A 78 week oral gavage study in mice produced liver carcinomas and U.S. EPA presented 

and oral slope factor of 0.057 per mglkg/day. The route-to-routeextrapolation presents an inhalation 

slope factor of 0.056 permg/kg/day. 

30.0 TRICHLOROETHENE 

Trichloroethene (TCE) is an industrial solvent used primarily in metal degreasing and cleaning operations. 

TCE can be absorbed through the lungs, mucous membranes, gastrointestinal tract, and the skin. 

o 30.1 Pharmacokinetics 

TCE is extensively metabolized in humans to trichloroacetic acid and trichloroethanol, as well as to 

sev~ral minor metabolites, with most of the absorbed dose excreted in urine. 

30.2 . Noncancer Toxicity 

Human and animal data indicate that exposure to TCE can result in toxic effects on a number of organs 

and systems, including the liver, kidney, blood, skin, immune system, reproductive system, nervous 

system, and cardiovascular system. In humans, acute inhalation exposure to TCE causes central nervous 

system symptoms such as headache, dizziness, nausea, and unconsciousness. Among the reported 

effects from occupational exposure studies are fatigue, light-headedness, sleepiness, vision distortion, 

abnormal reflexes, tremors, ataxia, nystagmus, increased respiration, as well as neurobehavioral or 

psychological changes. Cardiovascular effects include tachycardia, extrasystoles, EKG abnormalities, 

and precordial pain. The use of TCE as an anesthetic has been associated with cardiac arrhythmias. 

Cases of severe liver and kidney damage, including necrosis, have been reported in humans following 

acute exposure to TCE, but these. effects generally are not a~sociated with long-term occupational 

exposures. In animals, TCE has produced liver enlargement with hepatic biochemical and/or histological 

changes and kidney enlargement, renal tubular alterations and/or toxic nephropathy. Also observed in 

animals were hematological effects and immunosuppression. Inhalation studies with rats indicate that . 

o TCE is a developmental toxicant causing skeletal ossification anomalies and other effects consistent with 

delayed maturation. TCE may cause dermatitis and dermographism . 
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Reference Doses (RfDs) and Reference Concentrations (RfCs) for subchronic and chronic oral and • 

inhalation exposure to TCE are presently under review by U.S. EPA. However, EPA-NCEA has 

published an oral RfD of 0.0003 mg/kg-day for. TCE. 

30.3 Carcinogenicity 

Epidemiologic studies have been inadequate to determine if a correlation exists between exposure to 

TCE and incr~ased cancer risk. Chronic oral exposure to TCE increased the incidences of hepatocellular 

carcinomas in mice and renal adenocarcinomas and leukemia in rats. Chronic inhalation exposure 

induced lung and liver tumors in mice and testicular LeYdig cell tumors in rats. Although U.S. EPA's 

Science Advisory Board reCommended a weight-of-evidence classification of C-B2 continuum (C = 
possible human carcinogen; B2 = probable human carcinogen), the agency has not adopted a current 

position on the weight-of-evidence classification. In an earlier evaluation, TCE was assigned to weight-of

evidence Group B2, probable human carcinogen, based on tumorigenic responses in rats and mice for 

both oral and inh~lation exposure and on inadequate data in humans. Carcinogen slope factors are 0.4 

(mg/kg/dayr1 and 0.4 (mg/kg/dayr1 for oral and inhalation exposure, respectively. 

31.0 2,4,6-TRINITROTOLUENE 

2,4,6-Trinitrotoluene (TNT) is used asa ·high explosive in military armaments and as a chemical 

intermediate in the manufacture of dyestuffs and photographic chemicals. TNT is likely to enter. the 

environment in wastewater effluents from production facilities and from leachates at waste disposal sites. 

Mobility in soil may be limited by strong adsorption to soil particles. 

31.1 Noncancer Toxicity 

TNT is absorbed through the gastrointestinal tract. skin, and lungs; is distributed primarily to the liver, 

kidneys, lungs, and fat; and is excreted mainly in the urine and bile. In animals, signs of acute toxicity to 

TNT inClude ataxia, tremors, and mild convulsions. Splenic hemosiderosis, leukopenia, thrombocytosis, 

slight hepatomegaly, and increase in kidney weight occurred in mice fed a dietary level equivalent to 700 

mg TNT/kg/day for 28 days. The primary target organs for TNT toxicity in experimental animals following 

subchronic and chronic oral exposures are (1) liver (hepatocytomegaly and cirrhosis), (2) blood (hemolytic 

anemia with secondary alterations in the spleen). and (3) testes (degeneration of the germinal epithelium 

lining the seminiferous tubules. Chronic oral toxicity studies on rats have also demonstrated TNT-induced 

anemia and hepatotoxicity. as well as adverse effects on the kidney. 
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The reference dose (RfO) for chronic oral exposures, 0.0005 mglkglday, is based on a LOAEL of 0.5 

mglkglday for liver effects in dogs. An inhalation reference concentration (RfC) for TNT . has not been 

derived. 

31.2 Carcinogenicity 

No epidemiological evidence is available showing an association between chronic TNT exposure and 

tumorigenicity in humans. In animal carcinogenicity studies, a significant increase in urinarY bladder 

papillomas and carcinomas was seen in female rats dosed with 50 mg TNTlkglday for 24 months. This 

study was used by U.S. EPA to calculate a slope factor of 0.03 (mglkgldayr1
• TNT is classified in weight

of -evidence Group C, possible human carcinogen. 

32.0 VINYL CHLORIDE 

Vinyl chloride (CAS Reg. No. 75-01-4), a colorless gas, is a halogenated aliphatic hydrocarbon with the 

empirical formula of C2H3CI. It is used primarily as an intermediate in the manufacture of polyvinyt 

chloride (PVC); limited quantities are used as a refrigerant and as an intermediate in the production of 

chlorinated compounds. 

32.1 Noncancer Toxicity 

Vinyl chloride is rapidly absorbed from the gastrointestinal tract and lungs. Metabolism of vinyl chloride 

occurs primarily in ~he liver via oxidation by hepatic microsomal enzymes to polar compounds which can 

be conjugated with glutathione and/or cysteine. These covalently bound metabolites are then excreted in 

the urine. In humans and animals, vinyl chloride is a CNS depressant, inducing narcosis and anesthesia 

at high concentrations. Nonneoplastic toxic effects· observed in workers exposed by inhalation to vinyt 

chloride include hepatotoxicity, acroosteolysis and scleroderma, and Raynaud's syndrome, a vascular 

disorder of the extremities. Also reported were abnormalities of CNS function, high blood pressure, and 

occasional pulmonary effects. The evidence for potential developmental effects in humans (increased 

fetal· loss and birth defects) is equivocal. Occupational exposure to vinyl chloride has been associated 

with reduced sexual function in both sexes and gynecological effects in women .. For the oral route of 

exposure, the primary target organ of vinyl chloride toxicity in animals is the liver. Chronic oral 

administration of 1.7-14.1 mglkglday of vinyl chloride induced dose-related increases in. nonneoplastic 

lesions of the liver of rats. In addition to the CNS, target organs for inhalation exposure include the liver, 

kidneys, lungs, spleen, and testes. Subchronic inhalation studies with rodents documented hepatic effects 

at concentrations as low as 50 ppm and degenerative changes of the liver and kidneys at >= 500 ppm . 

Exposure to higher concentrations caused proliferative changes in the lungs of mice, extensive liver and 
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kidney damage in rats and guinea pigs, cerebral and cerebellar nephrosis in rats, and degeneration of the 

spleen in guinea pigs. Subchronic exposure of rats to 100 ppm vinyl chloride produced significantly • 

decreased testes weights and testicular regeneration. Evidence of developmental toxicity was seen in 

rats exposed to vinyl chloride during the first trimester of gestation. The U.S. EPA has derived an oral 

reference dose (RfD) of 0.003 mglkglday and an inhalation reference concentration (RfC) of 0.1 mglm3 

for vinyl chloride. 

32.2 Carcinogenicity 

The carcinogenicity of vinyl chloride in humans has been demonstrated in a number of epidemiological 

studies and case reports, many of which associated occupational exposure to vinyl chloride to the 

development of angiosarcomas of the liver. In addition to liver cancer, exposure to vinyl chloride also has 

been linked to an increased risk of lung, brain, hematopoietic, and digestive tract cancers. Vinyl chloride 

has been shown to be carcinogenic in numerous animal studies. Inhalation exposure to vinyl chloride 

induced an increased incidence of liver angiosarcomas; kidney nephroblastomas; and lung, brain, and 

forestomach tumors in rodents. Oral administration of vinyl chloride induced liver, lung, and kidney tumors 

in rodents. Angiosarcomas observed in offspring of rats exposed by inhalation during gestation indicates 

that vinyl chloride has the potential to initiate cancer in utero. U.S. EPA has classified vinyl chloride as a 

Group A chemical, human carcinogen. Oral slope factors of 0.72 (mg/kg/day) ·1 and 1.5 (mglkglday) -1 

have been derived for continuous lifetime exposure during adulthood and exposure from birth, 

respectively. Inhalation unit risks corresponding to inhalation slope factors of 0.016 (mg/kglday) -1 and· 

0.031 (mg/kglday)·1 have been derived for adulthood and exposure from birth, respectively 

33.0 ZINC 

33.1 Pharmacokinetics 

Zinc is a nutritionally required trace element. Estimates of the efficiency of GI absorption of zinc in 

animals range from <10 to 90 percent. Estimates in normal humans range from approximately 20 to 77 

percent. The net absorption of zinc appears to be homeostatically controlled, but it is unclear whether GI 

absorption, intestinal secretion, or both are regulated. Distribution of absorbed zinc is primarily to the 

liver, with subsequent redistribution to bone, muscle, and kidney. Highest tissue concentrations are found 

in the prostate. Excretion appears to be principally through the feces, in part from biliary secretion, but 

the relative importance of fecal and urinary excretion is species-dependent. The half-life of zinc absorbed 

from the GI tracts of humans in normal zinc homeostasis is approximately 162 to 500 days. 
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33.2 Noncancer Toxicity 

Humans exposed to high concentrations of aerosols of zinc compounds may experience severe pulmonary 

damage and death. The usual occupational exposure is to freshly formed fumes of zinc, which can induce a 

reversible syndrome known as metal "fume fever. Orally, zinc exhibits a low order of acute toxicity. Animals 

dosed with 100 times dietary requirement showed no evidence of toxicity. In humans, acute poisoning from 

foods or beverages prepared in galvanized containers is characterized by GI upset. Chronic oral toxicity in 

animals is associated with poor growth, GI inflammation, arthritis, lameness, and a microcytic, hypochromic 

anemia, possibly secondary to copper deficiency. The U.S. EPA calculated an RfO of 0.3 mglkg/day for 

" chronic oral exposure to zi.nc, based on anemia in humans. 

33.3 Carcinogenicity 
, I 

The U.S. EPA classifies zinc in cancer weight-of-evidence Group 0 (not classifiable as to carcinogenicity 

to humans) based-on inadequate evidence for carcinogenicity in humans and animals. The human data 

consist largely ot occupational exposure studies not deSigned to detect a carcinogenic response, and of 

reports that prostatic zinc concentrations" were lower in cancerous than in noncancerous tissue. The 

animal data consist of several dietary, drinking water, and zinc injection studies, noneot which provided 

convincing data for a carCinogenic response . 
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TBTRA TECH ROS, me . 

Lab Name:Severn Trent Laboratories, Inc. SDG Number:DL365 

Matrix: (soil/water) WQ Lab Sample ID:A1~260201 001 

Method: SW8" 8260B 
Volatile Organics, GC/MS (8260B) 

Sample WI' /Vol: 5 / mL 

Work Order: EPH1FlAA 
Dilution factor: 1 
Moisture t: 

Client Sample Id: TB062201-01 

Date Received: 06/26/01 
Date Bxtracted:06/30/01 
Date Analyzed: 06/30/01 

QC Batch: 1183337 

CONCBN'l'RA'l'ION tJNITS: 

CAS NO. OCMPOCND (ug/L or ug/kg) uq!L 0 

1~7'~-~8~7_-~3 ________ ~Ch==1~o~rom~e~t=han~e~ ____________ 1_1_0 _________ I _______ 01 

1~74~-~8~3~-_9 ______ ~B~r_om~ome~t_han~_e ________ ~ _______ ll0 1 _______ 01 

1~75~-~0~1_-~' __ ~--~V~i=n~y~1~ch~1~o~r:id~e~-----------ll0 1 ________ 01 

1_7~5:..-...;::0~0...:-3=--____ Ch=:1::.;:o:;::r:.;:;oe.;.t=han=;.;e_~ _______ ll0 1 __ ....-:;.01 

1_7~S:..-...;::0_9_-2 __________ Me __ th~y~1::.;:e_n;.;e~ch_l::.;:o~r~i_de __________ ls.0 1 ________ 01 

1...:6'7::.:--_64=--..::1 ____ --==Ace=t::::OD=e::::.-_ _.------I4..0 IJ B I 
1_7~S:;..-..::;1_S...:-0:..-___ Ca=r~bon=_d==i~s_u;lf=..:i::.;:d_e~ _____ 1 5.0 I 01 
1~75~-~3~5:;..-...;::' ________ =1~,l~-...;::D~i~ch~1_or~oe~t=h_e~n~e ______________ 15.0 I 01 

1~75~-...;::3~4~-~3 ______ ~1~,~1~-D~i~ch?=1;.;o-r~oe=..:t=h=a=n_e ___________ Is.o , 01 

1-=-67!..-;..:6:.::6~-~3 ______ ~Ch=l=o:;ro::f:.::o~rm;::.. _________________ 1 5 • 0 I 01 

1-=.;10:::..7:.,..-,,::0:.,::'_-2=--______ --=1~,.:::2~-D~i~ch=1~o~roe=t::.han=::::.e ___________ 15 • ° I 01 

1--:..;78:..-_9-=3~-_3 _______ ~2:....-.:B;:::u_tan=on=e ____________________ 120 I 01 

1--:..;71~-~S~5:;..-~6 _________ =1~,l_,~1_-_Tr __ i_ch=1~o::.;:r~oe~than~~e=__ _______ 15.0 , 01 

1-:.56~-~2::.;:3;...-.::5 __________ Ca=rb=o=n~to::::e.:.tr~a~ch=1_or=i=de __ . ____ 5.0 1 0 I 

1-:.;75~-_=2:.:7~-..:4 ____ =Br:;an=od=i:.::ch=lo=r::.:0I=m::::,e~than==e=-___ 5.0 I 01 

1 ___ 78:..-~8_7_-_5 ____ ~1""',.::2_-D::;.:i~ch=1:.;::o_rop=r:;.;:op~an::::e=__ ________ 5.0 I 0 I 
1....:.1 0:,;0:.,:6::.,:1:..-.::0:.:,1 __ - 5:::::.-__ .:c~i8:.._=l:.1,_=3:..;. • .::D.::.i=ch:::l:.:o:.::r~op:r:::.:.r=cpr:::.:e=n=e::..____ 5. 0 I 0 I 
1_7~9:;..-~0-=1~-_6 ________ ~Tr~i_ch1=o::;.::r:.:=oe~th::;e:::n:;e::..---------~ 5.0 I 01 

1 124-48-1 Dibromochl orome thane 5.0 1 01 

1 79-00-5 1,1,2-Trichloroethane 5.0 I 01 

I 71~43-2 Benzene 5.0 I 01 
\ 10061-02-6 trans-1,3-Dichloropropene 5.0 1 01 

I 75-25-2 Bromoform 5.0 1 01 

I 108-10-1 4-Methyl-2-pentanone 20 1 0\ 

1591-78-6 2-Hexanone 20 1 ul 
1 127-18-4 Tetrachloroethene 5. ° I 01 

I 79-34-5 1,1,2,2-Tetrachloroethane S.O I 01 

I 108-88-3 Toluene 5.0 I 01 

FORM I 

STL North Canton 
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TETRA TECH mrs, IRe • 

Lab Name:Severn Trent Laboratories, %nc. BOO lrumber:DL365 

Matrix: (Boil/vater) WQ Lab Sample ID:A1P260201 001 
Method: SW846 8260B 

Volatile Organics, GC/MS (8260B) 

Sample WT /Vol: 5 / mL 
Work Order: EPH1P1AA 
Dilution factor: 1 
Moisture \: 

Client Sample Id: TB062201-01 

FORM I 

Date Received: 06/26/01 
Date Extracted:06/30/01 
Date Analyzed: 06/30/01 

QC Batch: 1183337 

STL North Canton 
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TETRA TECH ImS, me . 

Lab Name:Severn Trent Laboratories, Xnc. SDG Rumber:DL365 

Matrix: (soil/water) WG Lab Sample ID:~F260201 002 
Method: SW846 8260B 

Volatile Organics, GC/MS (8260B) 

sample WT /Vol: 5 / JIlL 
Work Order: BFH1QlAA 
Dilution fa~or: 1 
~iature ,: 

Date Received: 06/26/01 
Date Bxtracted:07/01/01 
Date Analyzed: 07/01/01 

QC Batch: 1183408 
Client Sample 1d: 508MWF46-2 

CORCBN'l'RATION tmITS: 
CAS NO. COMPOUND lug;lL or ug;lks:l uglL 2 

1 74-87-3 Chl orane thane 110 1 
1 74-83-9 Brcmomethane 110 I 
I 75-01-4 Vi!!!l chloride 110 1 
I 75-00-3 Chloroethane 110 1 
1 75-09-2 Met~len~ chloride 15.0 1 
I 67-64-1 Ace1:CIle 13.1 JB 
1 75-15-0 Carbon disulfide 15.0 
1 75-35-4 1 11-Dichloroethene 15.0 
1 75-34-3 1,1-Dichloroethane 15.0 
1 67-66-3 Chloroform 5.0 
1 107-06-2 112-Dichloroethane 5.0 , 78-93-3 2-Butanone 20 
I 71-55-6 111 11-Trichloroethane 5.0 
1 56-23-5 Carbon tetrachloride 5.0 
1 75-27-4 Bromodichloromethane 5.0 
1 540-59-0 1 1 2-Dichloroethene itotal} 5.0 
1 78-87-5 1,2-Dichlorgeropane 5.0 
1 10061-01-5 cis-l,3-Dichloroorooene 5.0 
1 79-01-6 Trichloroethene 5.0 
I 124-48-1 Dibromoehloromethane 5.0 
I 79-00-5 1 1 1,2-Trichloroethane 5.0 
I 71-43-2 Benzene 5.0 
I 10061-02-6 trans-l,3-Dichlor2ercoene 5.0 
I 75-25-2 Branofo%1ll 5.0 
I 108-10-1 4-Methvl-2-oentanone 20 
I 591-78-6 2-Hexanone 20 
I 127-18-4 Tetrachloroethene 15.0 
1 79-34-5 1 1 1,lI2-Tetrachloroethane 15.0 

FORK I 

STL North Canton 
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TETRA 'l'ECH BUS, :me • 

Lab Name:Severn Trent Laboratories, Inc. 

Matrix: 
Method: 

(soil/water) va 
SW846 8260B 
Volatile Organics, GC/MS (8260B) 

Sample WT/Vol: 5 / mL 

Work order: EFH1QlAA 
Dilution factor: 1 
Moisture t: 

Client Sample Id: 'S08MWP46-2 

goo Rumber:DLl6S 

Lab Sample ID:~P260201 002 

Date Received: 06/26/01 
Date Ixtracted:07/01/01 
Date Analysed: 07/01/01 

QC Batch: 1183408 

CONCBN'l'RA'l'ION ONITS: 

CAS RO. COMPOOND f~lL or ugLkgl ugLL g 
108-88-3 Toluene 15.0 I 
108-90-7 Chlorobenzene 15.0 1 

100-41-4 Bt~lbenzene 15.0 I 
100-42-5 St:l!:ene 15.0 I 
1330-20-7 X~lenes (total! 15.0 I 
110-54-3 n-Hexane 15.0 1 

156-59-2 CiS-1,2-DichlorOethene 12.5 I 
156-60-5 trans-1,2-Dichloroethene 12.5 I 

PORM I 

STL North Canton 
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TB'l'RA TECH BOS, nrc . 

Lab Name:Severn Trent Laboratories, Inc. SOO RwrIber:DLJ'S 

Matrix: (Boil/water) WG 
Method: SW846 82608 

Lab Sample ID:A1F260201 003 

Volatile Organics, GC/MS (82608) 

Sample wr /Vol: 5 / mL 

Work Order: BFH131AA 
Dilution factor: 1 
Moisture ,: 

Date Received: 06/26/01 
Date Bxtracted:06/30/01 
Date Analyzed:, 06/30/01 

QC Batch: 1183337 

Client Sample Id: S08MWP26-3 

CONCEm'RA'l'ION tmITS: 

CAS NO. COMPOUND' ~uSllL or uSllkSl~ uSllL 52 
7.-87-3 Chloromethane 110 I 
74-83-9 8rClllODlethane 110 I 
75-01-4 Vi!!I:l ehloride 110 I 
75-00-3 ' Chloroethane 110 I 
"5-09-2 llet:bvleoe cbl.aride 11_3 IJ B 

6.,-"-1 Acet:oae I"·" JB 

75-15-0 Carbon disulfide 15.0 

75-35-• 1,1-Dichloroethene 15.0 

75-34-3 1,1-Dichloroethane \5.0 

67-66-3 Chloroform 15.0 

107-06-2 1,2-Dichloroethane 15.0 

78-93-3 2-8utanone 120 

71-55-6 1,1,1-Trichloroethane 15.0 

56-23-5 Carbon tetrachloride \5.0 

I 75-27-. 8romodichloromethane 15.0 

1 78-87-5 1,2-DichlorgerODane 15.0 

I 10061-01-5 cis-l,l-DichlorgerODene \5.0 

1 79-01-6 Trichloroethane 15.0 

\ 124-48-1 Dibromochloromethane 15.0 

I 79-00-5 1,1,~-Triehloroethane 15.0 

1 71-43-2 Benzene \5.0 

1 10061-02-6 trans-l,3-Dichlorgergeene 15.0 

I 75-25-2 Bromoform 15.0 

1 108-10-1 .-MSt~1-2-2entanone 120 

I 591-78-6 2-Hexanone 120 

I 127-18-4 Tetrachloroethene 15.0 

1 79-34-5 1,1,2,2-Tetrachloroethane 15.0 

1 108-88-3 Toluene 15.0 

PORM I 

STL North Canton 
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TBTRA TECH m7S, me . 

Lab Name:Severn Trent Laboratories, Inc. SDG Number:DL365 

Matrix: (soil/water)WG Lab Sample ID:JUF260201 003 

Method: SW846 8260B 
volatile Organics, GC/MS (8260B) 

Sample WT/Vol: 5 / mL 

Work Order: BPH13LAA 
Dilution factor: 1 

Moisture t: 

Client Sample Id: 50BMWF26-3 

CAS RO. COMPOOND 

108-90-7 Chlorobenzene 
100-,11-4 Bth:£lbenzene 

100-"2-5 Styrene 
1330-20-7 X:£lenes {total! 

Date Received: 06/26/01 
Date Bxtrac:ted:06/30/01 
Date Analysed: 06/30/01 

QC Batch: 1183337 

CORCERTRATION ONITS: 
iyglL or uglkg! uglL Q 

15.0 I 
15.0 I 
15.0 I 
15.0 I 

156-59-2 CiS-1,2-Dichloroethene 12.5.' I 
156-60-5 trans-1,2-Dichloroethene 12.5 I 

FORM I 

STL North Canton 

01 
01 
01 
ul 
ul 
ul 
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Summary Of 'Receptor Risks And Hazards, For COPCs , 

• 
\ 



Table No. 

9-1 

9-2 
9-3 
9-4 
9-5 
9-6 
9-7 

9-8 
9-9 

9-10 

9-11 
9-12 
9-13 
9-14 
9-15 

9-16 

9-17 

9-18 

9-19 

9-20 

9-21 

9-22 
9-23 
9-24 
9-25 
9-26 
9-27 
9-28 
9-29 
9-30 
9-31 
9-32 

LIST OF TABLES 
RAGS PART D TABLE 9 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

Adolescent Trespassers - Reasonable Maximum Exposures 
Adolescent Trespassers - Central Tendency Exposures 

Off·Site Child Residents - Reasonable Maximum Exposures 
Off·Site Child Residents - Ceniral Tendency Exposures 

Off-Site Adult Residents - Reasonable Maximum Exposures 
Off·Site Adult Residents - Central Tendency Exposures 
Off·Site Lifelong Residents - Reasonable Maximum Exposures 

Off·Site Lifelong Residents - Central Tendency Exposures 
Construction Workers - Reasonable Maximum Exposures 
Construction Workers - Central Tendency Exposures 
Maintenance Workers - Reasonable Maximum Exposures 
Maintenance Workers - Central Tendency Exposures 
Occupational Workers - Reasonable Maximum Exposures 
Occupational Workers - Central Tendency Exposures 
Child Recreational Users - Reasonable Maximum Exposures 

Child Recreational Users - Central Tendency Exposures 

Adult Recreational Users - Reasonable Maximum Exposures 

Adult Recreational Users - Central Tendency Exposures 

Lifelong Recreational Users - Reasonable Maximum Exposures 

Lifelong Recreational Users - Central Tendency Exposures 

On-Site Child Resident - 1-Acre Surface Soil Exposure Unit - Reasonable Maximum Exposures 

On-Site Child Resident - 1-Acre Surface Soil Exposure Unit - Central Tendency Exposures 
On-Site Child Resident - 6-Acre Surface Soil Exposure Unit - Reasonable Maximum Exposures 
On-Site Child Resident - 6-Acre Surface Soil Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident ~ 1 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult Resident - 1 Acre Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident - 6 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult Resident - 6 Acre Exposure Unit - Central Tendency Exposures 
On-Site Lifelong Resident - 1 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Lifelong Resident - 1 Acre Exposure Unit - Central Tendency Exposures 
On-Site Lifelong Resident - 6 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Lifelong Resident - 6 Acre Exposure Unit - Central Tendency Exposures 
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• 
Medium Exposure Exposure 

Medium Point 

Surtace 5011 Surtace Soil SWMU 3 • Old Jeep Trail 

Surtace Waler Surtace Waler SWMU 3 . Utile Sulphur Creek 

Sedlmenl Sedlmenl SWMU 3 . lillie Sulphur Creek 

•• 
TABLE 9.1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingesllon Inhalallon Dermal Exposure 
Routes TOla 

2.3.7.8·TCDD Equlvalenls 3E'08 .. 6E·09 3E·08 2.3.7.8· TCDD Equlvalenls 
2.4.6' Trinitrotoluene 2E'09 .. lE·09 3E·09 2.4 .S· T rinUrotoluene 
2·Amlno·4.6·DlnUrotoluene .. .. .. .. 2·Amlno·4.6·Dlnilrotoluene 
4·Amlno·2.6·Dlnl1rololuene .. .. . . .. 4·Amino·2.6·Dlnl1rololuene 
HMX .. .. .. . . HMX 
RDX lE'08 .. 6E·09 2E'08 RDX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Chromium .. .. .. .. Chromium 
Iron .. .. .. .. Iron 
Lead " .. .. .. Lead 

(Tolal 4E'OB .. lE·OB 5E'08 (Tolal 
Acetone " .. .. .. Acetone 
Bromomelhane " .. .. .. Bromomelhane 
Methylene Chloride fE·09 .. 3E·l0 2E·09 Methylene Chloride 
Bls(2·elhylhexyl)phlhalale lE·09 .. 7E'09 6E'09 Bls(2·elhylhexyl)phlhalale 
Penlachlorophenol 4E·l0 .. 2E·08 2E'OB Pentachlorophenol 
2·Amlno·4.6·Dlnllrotoluene .. .. .. .. 2·Amlno·4.S·Dlnltrotoluene 
4·Amlno·2.e·Dlnllrotoluene .. .. .. .. 4·Amtno·2.6·Dlnltrololuene 
RDX 4E'07 .. 2E·OB 4E-D7 RDX • 
Anllmony .. .. .. .. Antimony 
Lead .. .. .. .. Lead 
Nllrate .. .. .. .. Nltrale 

(Total 4E·07 .. 4E·08 4E'07 !Tolal 
2·Amlno·4.6·Dlnilrololuene .. .. .. .. 2·Amlno·4.6·DlnUrololuene 
Aluminum .. .. .. .. Aluminum 
Anllmony .. .. .. .. Antimony 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Lead .. .. . . " Lead 

ITolal .. .. .. " (Total 

• 
Non·Carcinogenlc Hazard Quollent 

Primary Ingeslion Inhalallon Dermal Expo,ure 
TIIflI8I O-'l!~n Routes Tola 

NA .. .. .. .. 
Liver 0.0009 .. O.OOOS 0.001 
liver 0.001 .. 0.0008 0.002 
Uver 0.001 .. 0.0007 0.002 
Liver 0.00002 .. 0.00001 0.00003 

Proslale 0.0002 .. 0.0001 0.0003 
Kidney 00006 .. .. 0.0006 
Kidney 0.0004 .. 000005 0.0004 

None Reported 0.000003 .. .. 0.000003 
Blood. as 0.01 .. .. 0.01 

NA .. .. .. .. 
0.02 .. 0.002 0.02 

Uver. Kidney 0.0002 .. O.OOOOOB 0.0002 
GS 0.0001 .. 0.00003 0.0002 

Uver 0.00002 .. 0.000005 0.00002 
Liver 0.00002 .. 0.0002 0.0002 

Uver. Kidney 0.0000007 .. 0.00004 0.00004 
Liver 0.002 .. 0.0001 0.002 
Liver 0.006 .. 0.0004 0.006 

Prostale 0.007 .. 0.0003 0.001 
Blood 0.0006 .. 0.0003 0.0009 

NA ... .. .. . . 
Blood 0.0000001 .. DE·Q9 0.0000001 

0.02 .. 0.001 0.02 
Liver 0.0005 .. 0.0003 0.0008 

Immune. Nalls 0.002 .. .. 0.002 
Blood 0.001 .. .. 0.001 
Kidney o.oOOB .. .. 0.0009 
Kidney 0.0006 .. 0.00009 0.0007 

NA " .. .. .. 
0.006 .. 0.0004 0.006 

T olal Risk Across Soil 5E-D9 Tolal Hazard Index Across All Media and All Exposure Roules 0.04 
Tolal Risk Across Surtace Waler 4E·Ol 

Tolal Risk Across Sedlmenl .. Total Blood HI I 0.02 
TOlal Risk Across All Media and All Exposure Roules 5E·07 TOlal OS HI 0.01 

TOlal Kidney HI 0.003 

TOlal liver HI 0.Q1 

Total Nans HI 0.002 
TOlal Proslate HI 0.009 

Total Immune HI 0.002 

TOlal None Reponed HI _ ~ 

7/1912002 
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Medium 

Surtace 5011 

Surtace Water 

Sediment 

• 

Scenario Tlmelrame: CurrenUFuture' 
Receptor Population: Trespassers 
Receptor AQe: Adotescent 

Exposure Exposure 
Medium Point 

Surtace 5011 SWMU 3 . Old Jeep Trail 

Surlace Waler SWMU 3 • Little Sulphur Creek 

Sediment SWMU 3 . Little Sulphur Creek 

TABLE 9.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2.3.7.8·TCDD Equivalents 7E·09 .. SE·l0 8E·09 2.3.7.8·TCDO Equivalents 
2.4.6· Trinitrotoluene SE·l0 .. lE·l0 6E·tO 2.4.6· Trinitrotoluene 
2·Amlno-4.6·Dlnltrotoluene .. .. .. .. 2·Amlno·4.6·0Inltrotoluene 
4·A ... lno-2.6·Dlnltrotoluene .. .. .. .. 4·Amlno·2.6·Dlnltrotoluene 
HMX .. .. .. .. HMX 
RDX 2E·og .. 6E·l0 3E·09 RDX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Chromium .. .. .. .. Chromium 
Iron .. .. .. .. Iron 
Lead .. .. .. .. Lead 

(Total lE'OB .. lE·09 IE·OB (Total 
Acetone .. .. .. .. Acetone 
Bromomethene .. .. .. .. BromOmelhane 
Methylene Chloride 3E·IO .. 9E·ll 4E·l0 Methylene Chloride 
BIS(2'ethyfhexyf)phthalale 2E·l0 .. 2E·09 3E'09 Bls(2·ethylhexyf)phthalate 
Pentachlorophenol 9E·II .. 7E'09 7E·09 Penlachlorophenol 
2·Amlno .... 6·0Inltrotoluene .. .. .. .. 2·Amlno·4.6·Dlnltrotoluene 
4·Amlno·2.6·Dlnltrototuene .. .. .. .. 4·Amlno·2.6·Dlnltrotoluene 
RDX 9E·oe .. 5E·09 IE·07 RDX 
Anllmony .. .. .. .. Antimony 
Lead .. .. .. .. Lead 
Nitrate .. .. .. .. Nltrata 

(Total 9E.Qe .. IE.Qe IE.Q7 (Total 
2·Amlno .... 6·0Inltrotoluene .. .. .. .. 2·Amlno·4.6·Dlnltrotoluene 
Aluminum .. .. .. .. Aluminum 
Antimony .. .. .. .. Antimony 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Lead .. .. .. .. Lead 

(Total .. .. .. .. (Total 

Non·Carclnogenlc Hazard Quolient 

Primary Ingesllon InMlation Dermal Exposure 
TaIllet Organ Routes Tota 

NA .. .. .. .. 
Llvar 0.0002 .. 0.00005 0.0003 
Liver 0.0003 .. 0.00007 0.0004 
Liver 0.0003 .. 0.00006 0.0003 
Liver 0.000004 .. 0.0000010 0.000005 

Prostate 0.00005 .. 0.00001 0.00006 
Kidney 0.0001 .. .. 0.0001 
Kldnay 0.00010 .. 0.000005 0.0001 

None Reported 0.0000007 .. .. 0.0000007 
Blood. as 0.004 .. .. 0.004 

NA .. .. .. .. 
0.005 .. 0.0002 0.005 

Liver. Kidney 0.00005 .. 0.000002 0.00008 
as 0.00003 .. 0.000007 0.00004 

Liver 0.000004 .. 0.000001 0.000006 
Liver 0.000006 .. 0.00008 0.00006 

Liver. Kidney 0.0000002 .. 0.00001 0.00001 
Liver 0.0005 .. 0.00005 0.0006 
Liver 0.001 .. 0.0001 0.002 

Prostate 0.002 .. 0.00010 0.002 
Blood 0.0002 .. 0.00007 0.0002 
NA .. .. .. .. 

Blood 0.00000003 .. 2E.Q9 0.00000003 
0.004 .. 0.0004 0.004 

Liver 0.0001 .. 0.00003 0.0002 
tmmune. Nalls 0.0006 .. .. 0.0006 

Blood 0.0003 .. .. 0.0003 
Kidney 0.0002 .. .. 0.0002 
Kidney 0.0001 .. 0.000007 0.0002 

NA .. .. .. .. 
0.001 .. 0.00004 0.001 

TOlal Risk Across Solt lE'OB Total Hazard Index Across All Madia and All Exposure Routes 0.Q1 
Total Risk Across Surtace Water IE·07 

Total Risk Across Sediment .. 
Tolal Risk Across All Media and All Exposure Routes IE·07 

• 

Total Blood HI I 0.004 

I TotatGS HI 0.004 

Totel Kldn.y Ht t-~~-t 
Total Liver HI 
Total Nalls HI 1-----'""" 

Total Proslate HI 
Total tmmune HI 

total None Reported HI ~ 

.9/2002 



• 

Medium Exposure Exposure 
Medium Point 

Surlace Water Surlace Water SWMU 3 • lillie Sulphur Creek 

-

Chemical 

• 
TABLE 9.3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

• 
Chemical Non·Carcinogenlc Hazard Quolienl 

Primary Inge5110n Inhalation Dermal Exposure 
Target Drgan Rout •• Total 

4·Amlno·2.6·Dinitrotoluene .. .. .. .. 4·Amlno·2.6·Dinitrotoluene Liver 0.9 .. 0.004 0.9 
RDX 9E'Oe .. 3E·Oe 9E·06 RDX 

(Total 9E·06 .. 3E·Oe 9E·OS 
Total Risk Across Groundwater 9E·OS 

Total Risk Across All Media and All Exposure Routes 9E·OS 

Proslate 0.3 .. 0.0009 0.3 
(Total t - 0.005 , 

T Olal Hazard Index Across All Media and All Exposure Routes t 

Totel Liver HI C[LjI 
Total Prostate HI ~ 

7/1912002 
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Medium Elq)osure Elq)osure 
Medium Point 

Su~ace Water Surlacs Water SWMU 3 • Little Sulphur Creek 

.'. 

Chemical 

TABLE 9.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

CarcinogeniC Risk 

Ingestion Inhalation Dermal E)(IlOsure 
Routes Tota 

Chemical Non·Carclnogenlc Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota' 

4·Amlno-2.6-Dinitrotoluene .. .. .. . . 4·Amino·2.6-Dinltrotoluene Live' 0.3 . . 0.002 0.3 
RDX 9E·07 .. 5E·09 9E·07 RDX 

(Total 9E·07 .. 5E·09 9E·07 

Total Risk Across Groundwater 9E-07 

Tolal Risk Across All Media and All Elq)osure Routes 9E·07 

• 

Prostate 0.09 .. 0.0005 0.09 
(Total 0.3 - 0.003 0.4 
Total Hazard Index Across All Media and All Elq)osure Routes 0.4 

Total Liver HI ~ 
Total Prostate HI ~ 

.1912002 



• 

Medium E)(J)osure E)(J)osure 
Medium Polnl 

Surtece Water' Surtace Water SWMU 3 • Lillie Sulphur Creek 

Chemical 

• 
TABLE 9.S 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingeslion Inhalalion Dermal Exposure 
Routes Tota 

• 
Chemical Non·Carcinogenlc Hazard Ouotienl 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

4·Amlno·2,6·Dinltrotoluene .. .. . . .. 4·Amlno·2,6·Dlnitrotoluene Liver 0.2 .. 0.002 0,2 
RDX 1E·OS .. 6E·Oe 1E·05 RDX 

(Total) 1E·05 .. 6E·Oe 1E·05 
Total Risk Across Groundwater 1E·05 

Total Risk Across All Media and All E)(J)osure Routes ~5~ 

Prostate 0.09 .. 0.0005 0.09 
(Total 0.3 .. 0.003 0.3 
Total Hazard Index Across All Media and All Exposure Routes 0.3 

Total Liver HI ~ 
Total Prostate HI DE:Jl 

711912002 



Medium Exposure Exposure 
Medium Polnl 

Surface Water Surface Water SWMU 3 • Lillia Sulphur Creek 

'. . . . 

Chemical 

TABLE 9.e 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Roules Tota 

I 

Chemical Non·Carcinogenlc Hazard Quotient 

Primary Ingeslion Inhalation Dermal Exposure 
T arael Orqan Routes Total 

4·Amlno·2.e·Dinllrololuene .. .. .. .. 4·Amino·2.e·Dinilrotoluene Liver 0.1 .. 0.001 0.1 
RDX IE·Oe .. IE·Oe IE·Oe RDX 

(Total IE·Oe .. IE·Oe 1E·Oe 

T olal Risk Across Groundwater IE·Oe 
Tolal Risk Across All Media and All Exposure Routes IE·Oe 

• 

Prosiaie 0.04 .. 0.0003 0.04 
_(Tolal 0.2 .. 0.002 0.2 

Total Hazard Index Across All Media and All Exposure Roules 0.2 

TOlal Liver HI ~ 
TOlel Prostale HI c::::2E:Jl 

.9/2002 



• 

Medium Exposure Exposure 

Medium Polnl 

Surface Waler Surfaca Water SWMU 3 • lillie Sulphur Creek 

Chemical 

:. 
TABLE 9.7 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Rls~ 

Ingesllon Inhalalion Darmal Exposure 
Roules TOla 

• 
Chemical Non·Carcinogenlc Huard Quollent 

Primary Ingesilon Inhalallon Dermal Exposure 

TargelOrgan Routes Tota 

4·Amino-2.6·Dlnilrololue~e 
., .. .. " 4·Amino·2.6·Dlnltrololuene Liver 

RDX 2E·OS .. gE'Oe 2E·05 RDX Proslale 

(Total 2E·05 .. gE·Oe 2E·05 (Total 

Total Risk Across Groundwatar 2E·OS T olal Hazard Index Across All Media and All Exposura Roules 

Total Risk Across All Media and All Exposure Routes 2E·05 

7119/2002 



Medium Exposure Exposure 
Medium Polnl 

Surlace Water Surlace Water SWMU 3 - Lillie Sulphur Creek 

• 

Chemical 

TABLE 9.S 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL 'TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

. Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Roules Tola 

Chemical Non·Carcinogenlc Hazard Quotient 

Primary Ingeslion Inhalation Dermal Exposure 
TarQelOrgan Routes Total 

4-Amino-2,6·Dinllro!0Iuene -- -- -- -- 4-Amlno-2,6·Dinitrotoluene Liver 
RDX 2E·OS -- IE-OS 2E·OS RDX Prostate 

(Total 2E-06 -- IE-OS 2E-06 (Total 

Total Risk Across Groundwater 2E-06 Total Hazard Inde. Across All Media and All Exposure Routes 

Tolal Risk Across All Media and All Exposure Routes 2E-06 

• .19/2002 



• 
Conslrucllon Worker 

Medium Exposure Exposure 

Medium Polnl 

Surface/Subsurface 5011 Surface/Subsurface Soil SWMU 3· Old Jeep Trail 

Grou/ld Water Ground Water SWMU 3 . Shallow Ground Water 

• 
TABLE 9.9 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingesllon Inhalallon Dermal Exposure 
Roules Tola 

2,3,7,8·TCDD Equivalents 4E'OB .. 3E·09 5E·08 2.3,7,B·TeDD Equlvalenls 

2.4,6·Trlnllrololuene 3E'09 .. 7E·IO 4E·09 2.4.6· Trlnllrololuene 

2·Amlno·4,e·Dlnltrotoluene .. .. .. . . 2·Amlno·4.6·Dlnltrololuene 

4·Amlno·2,6·Dlnllrotoluene .. .. .. . . 4·Amlno·2.6·Dlnltrololuene 

HMX .. .. .. . . HMX 

RDX 2E·08 .. 3E:09 2E·Oe RDX 

Barium .. .. .. .. Barium 

Cadmium " " 
., ., Cadmium 

Chromium " " 
.. .. Chromium 

Iron " " 
.. .. Iron 

Lead' .. " 
.. .. Lead 

LTotal 6E·OB .. 7E'09 7E·OB ITolal 

1, I ,2,2' Tetrachloroethane .. / 4E'09 6E'08 7E·OB 1,1,2,2' Tetrachloroethana 

1,1,2· TriChloroethane .. 3E·l1 4E·l0 4E·IO· 1, t ,2· TrIChloroethane 

1, t ·Olchioroethene .. lE·tO lE'09 lE-09 1,I·Dlchloroethene 

CiS' 1 ,2·Dlchloroethene " 
.. .. .. cls'I,2'Olchloroethene 

Tetrachloroethene .. IE·11 lE-09 IE'09 T etrachloroethene 

trans· I ,2·Dlchloroethene .. .. .. .. trans·l,2·Dlchloroethene 

T rlchloroethene .. 3E·OB 2E·07 2E-07 Trlchloroelhene 

Vinyl Chloride .. 3E·II IE-09 lE·09 Vinyl Chloride 

2,4,e· Trlnllrotoluene .. .. 6E·ll eE·ll 2,4,8' Trinitrotoluene 

2·Amlno·4,6·Dlnllrotoluene· .. " " .. 2·Amlno·4.6·Dlnllrololuene 

4·Amlno·2,6·Dlnltrotoluene .. " .. .. 4·Amlno·2,6·Dlnltrotoluene 

RDX .. .. 2E'09 2E'09 RDX 

Barium .. .. .. " Barium 

Cadmium .. " " .. Cadmium 

Iron 
. , " .. " Iron 

Nickel .. .. " " Nickel 

Nhrate .. .. " . . Nllrate 

(Total ., 3E·OB 3E·07 3E-07 . (Tolal 

• 
Non'Carcinogenlc Hazard Quollent I 

Primary Ingeslion Inhalation Dermal Exposure 

TargelOrgan Routes Total 

NA " .. " 
.. 

Liver 0.01 " 0.003 002 

Liver 0.02 .. 0.004 0.02 

Liver 0.02 " 0.004 0.02 

Liver 0.0003 .. 0.00006 0.0003 

Prostate 0.003 .. 0.0007 0.004 

Kidney 0.01 . . " 0.01 

Kidney 0.007 .. 0.0003 0.007 

None Reported 0.00005 .. .. 0.00005 

Blood, GS 0.3 .. .. 0.3 

NA ., - .. .. 
0.3 " 0.Q1 0.3 

Llvar .. .. 0.0004 0.0004 

Blood .. . . 0.0001 0.0001 

Liver .. ., 0.00001 0.00001 

Blood .. .. o.oooe 0.0008 

Liver .. 0.0000007 0.0001 0.0001 

Blood . . .. 0.00006 0.00006 

Liver .. 0.0005 0.1 0,1 

Liver .. 0.000004 0.00004 0.00004 

LIVer .. . . 0.0003 0.0003 

Liver . . 0.0004 , 0.0004 -
Liver .. . . 0.0010 0.0010 

Prostate .. . . 0.0003 0.0003 

Kidney .. . . 0.0007 0.0007 

Kidney .. .. 0.003 0.003 

Blood. GS .. .. 0.00007 0.00007 

Body Weight .. .. 0.00009 0.00009 

Blood .. .. 0.000007 0.000007 I 
.. 0.0005 0.1 0.1 

T olal Risk Across 5011 7E'08 Tolal Hazard Index Across All Media and An Exposure Routes 0.5 

Total Risk Across Groundwater 3E-07 

TOlal Risk Across An Media and All Exposu;e Routes 4E-07 Total Blood HI I 0.3 

Total Body Weight HI 0.00009 

Total OS HI 0.3 I 
Total Kidney HI 0.02 

Total Liver HI 0.2 

Total Non. Reported HI 0.00005 

Total Proatale HI 0.004 I 

711912002 



Medium Exposure Exposure 
Medium Point 

Surface/Subsurface Soli Surface/Subsurface Soil SWMU 3 . Old Jeep Trail 

Oround water Oround Water SWMU 3 . Shallow Ground Water 

• 

TABLE 9.10 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

ChBmlcal Carcinogenic Risk Chemical 

Inge5110n Inhalellon Dennal Exposure 
Routes Tota 

2,3, 7,e· TCDD Equivalents 2E·Oe .. 9E·tO 2E·Oe 2.3. 7,e· TCDD Equivalents 
2,4.8· Trlnltrolo)uene 2E·09 .. 2E·l0 2E·09 2.4.6· Trlnltrotoluene 
2·Amlno·4.6·Dlnltrotoluene .. .. .. . . 2·Amlno·4,6·Dlnllrotoluene 
4·Amlno·2.6·Dlnllrotoluene .. .. .. .. 4·Amlno·2,6·Dlnllrotoluene 
HMX .. .. .. .. HMX 
RDX 8E·09 .. lE·09 9E·09 RDX 
Barium .. .. .. . . Barium 
Cadmium .. .. .. . . Cadmium 
Chromium .. .. . . .. Chromium 
Iron .. .. .. . . Iron 
Lead .. .. .. . . Lead 

(Tolal 3E·08 .. 2E-D9 3E·08 (Total 
1,1,2,2· Telrachloroelhane .. 3E·09 5E·08 6E·08 1.1,2,2·Telrachloroethane 
1,1,2· Trlchloroelhane .. 2E·ll 3E·l0 3E·l0 1,1,2· Trichloroethane 
1,I·Dlchloroelhene .. lE·l0 9E·l0 lE·09 1,I·Dlchloroethene 
cis· I ,2·Dlchloroathena .. .. .. .. cis· 1 ,2·Dlchloroelhena 
T 81rachloroelhene .. IE·" lE·09 lE·09 Tetrachloroethene 
trans· 1 ,2·Dlchloroethene .. .. .. Irans·l,2·DlI:hloroelhane 
Trlchloroethene .. 2E·08 2E·07 2E·07 Trlchloroet~ne 
Vln~ Chlorlde .. 2E·ll 9E·l0 9E·l0 Vln~ Chloride 
2,4,6· Trlnltrololuene .. .. 5E·ll 5E·ll 2,4,6· Trlnhrotoluene 
2·Amlno·4,6·Dlnltrotoluene .. .. .. .. 2·Amlno·4,6·0Inltrololuene 
4·Amlno·2,6·Dlnllrololuene .. .. .. . . 4·Amlno·2,6·0Inltrotoluene 
ROX .. .. lE·09 lE-D9 ROX 
Barium .. .. .. . . Barlum 
Cadmium .. .. .. . . Cadmium 
Iron .. .. .. .. Iron 
Nickel .. .. . . .. Nickel 
Nllrate .. .. .. . . Nitrate 

(Tolal .. 3E-D8 2E·07 3E·07 (Total 

Non·Cerclnogenlc Hazard Quotlenl 

Primary Ingesllon Inhalallon Dennal Exposure 
T arQet OrQan Routes Tota 

NA .. .. .. . . 
Liver 0.007 .. 0.001 0.008 
Liver 0.01 .. 0.001 0.01 
Liver 0.009 .. 0.001 0.010 I 

Liver 0.0001 . . 0.00002 0.0002 
Pros late 0.002 .. 0.0002 0.002 
Kidney 0.005 .. .. 0.005 
Kidney 0.003 .. 0.00009 0.003 

None Reported 0.00002 .. .. 0.00002 
Blood, OS 0.1 .. .. 0.1 

NA .. .. .. .. 
0.2 " 0.004 0.2 

Liver .. .. 0.0003 0.0003 
Blood .. .. 0.00009 0.00009 
Liver .. .. 0.00001 0.00001 
Blood .. .. o.oooe 00008 
Liver .. 0.0000005 0.0001 0.0001 
Blood .. .. 0.00005 0.00005 

. Liver .. 0.0004 0.10 0.10 
Liver .. 0.000003 0.00003 0.00003 
Liver .. .. 0.0002 0.0002 
Liver .. . . 0.0003 0.0003 
Liver .. .. 0.0008 0.0008 

Proslale .. .. 0.0003 0.0003 
Kidney .. .. 0.0005 0.0005 
Kidney .. .. 0.002 0.002 

Blood, OS .. .. 0.00005 0.00005 
BodyWelghl .. .. O.ooooe 0.00006 

Blood .. .. 0.000005 0.000005 
.. 0.0004 0.1 0.1 

Total Risk Across Soli 3E·Oe Total Hazard Index Across All Media and All Exposure Routes 0.3 
Toial Risk Across Groundwater 3E·07 

Total Risk Across All Media and All Exposure Routes 3E-D7 Total Blood HI I 0.1 
Total Body W"(/ht 1:11 0.00006 

TOlal OS HI 0.1 
Total Kidney HI 0.01 

Total Liver HI 0.1 
Total None Reported HI 0.00002 

TOlal Prostate HI 0.002...J 

• .912002 



• 
Future 
Maintenance Worker 

Medium Exposure Exposure 
Medium Point 

Su~ace 5011 Su~ace SOil SWMU 3 • Old Jeep Trail 

Su~ace Water Su~ace Water SWMU 3 . Little Sulphur Creek 

Sediment Sediment SWMU 3 . Llltle Sulphur Creek 

• 
TABLE 9 II 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,7,e·TCDD Equivalents 4E·Oe .. 7E·09 4E·Oe 2,3,7,e·TCDD EqUivalents 
2,4,6' T~nltrotoluene 3E·09 ., 2E·09 4E·09 2,4,6· T~nltrotoluene 
2·Amlno·4,6·DIMrotoluene ., .. .. .. 2·Amlno·4,6·Dlnltrotoluene 
4·Amlno·2,6·Dlnltrotoluene .. .. .. .. 4·Amlno·2,6·Dlnltrotoluene 
HMX .. .. .. .. HMX 
RDX lE·Oe .. eE·09 2E'Oe RDX 
Barlum .. .. .. .. Ba~um 

Cadmium .. .. .. .. Cadmium 
Chromium .. .. .. .. Chromium 
Iron .. .. .. .. Iron 
Lead .. .. .. .. Lead 

(Total 5E·08 .. 2E·08 7E·08 (Total 
Acetone .. .. . . .. Acetone 
Bromomethane .. .. .. .. Bromomethane 
Methylene Chlo~de .. .. 2E·l0 2E·l0 Methylene Chloride 
Bls(2·ethylhexyl)phthalete .. .. 7E·09 7E·09 Bls(2·ethylhexyl)phthalate 
Pentachlorophenol .. .. 2E·08 2E·Oe Pentachlorophenol 
2·Amlno·4,6·Dlnltrotoluene .. .. .. .. 2·Amlno·4,6·Dlnltrotoluene 
4·Amlno·2,6·Dlnltrotoluene .. .. .. .. 4·Amlno·2,6·Dlnltrotoluene 
RDX .. .. lE·Oe lE·Oe RDX 
Antimony .. .. .. .. Antimony 
Lead .. .. .. .. Lead 
Nitrate .. .. . . .. Nitrate 

(Tolal .. .. 4E'Oe 4E'Oe (Total 
2·Amlno·4,6·Dlnllrotoluene .. .. .. .. 2·Amlno·4,6·Dlnltrotoluene 
Aluminum .. .. .. .. Aluminum 
Antimony .. .. .. .. Antimony 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Lead .. .. .. .. Lead 

(Total .. .. .. .. (Total 

• 
Non·Carclnogenlc Hazard Quotient 

P~mary Ingestion Inhalation Dermal Exposure 
T araet Oraan Routes Tota 

NA .. .. .. .. 
Liver 00005 .. 00003 00008 
Liver 00007 .. 00004 0001 
Liver 00006 .. 00004 0,0009 
Liver 0000009 .. 0000006 000001 

Prostate 00001 .. 000007 0,0002 
Kidney 00003 .. .. 00003 
Kidney 00002 .. 000003 00003 

None Reported 0000002 .. .. 0000002 
Blood, as oooe .. .. 0008 

NA .. .. .. .. 
001 .. 0001 001 

Liver, Kidney .. .. 0000003 0000003 
as .. .. 0000009 0000009 

Liver .. .. 0000002 0000002 
Liver .. .. 000007 000007 

Liver, Kidney .. .. 000002 000002 
Liver .. .. 000006 0,00006 
Liver .. .. 0,0002 00002 

Prostate .. .. 00001 00001 
Blood .. .. o ooooe 000008 

NA .. .. .. .. 
Blood .. .. 2E·Q9 2E-09 

.. ., 00005 00005 
Liver 0,0003 .. 00002 0,0005 

Immuna, Nalls 0001 .. .. 0001 
Blood 00007 .. .. 00007 
Kidney 00005 .. .. 00005 
Kidney 00003 .. 000004 00004 

NA .. .. .. .. 
0003 .. 00002 0,003 

Total Risk Across 5011 7E'Oe Total Hazard Index Across All Media and All Exposure Routes 0,02 
Tot.1 Risk Across Surface Water 4E-Oe 

Total Risk Across Sediment .. Total Blood HI I 0009 
Total Risk Across All Media and All Exposure Routes ~J~ TotalGS HI 0006 

Totallmmun. HI 0 001 

Tot.1 Kidney HI 0001 
Total liver HI 0,004 

Tot.1 None Reportad HI 0,000002 
Total Prosllt. HI 00003 

Total Nalls HI 0001 

7/19/2002 
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Medium 

• 

SC8na~0 Tlmelrame Future 
Receptor Population Maintenance Worker 
ReceDtor Aae' Adult 

Exposure 
Medium 

Exposure 
Point 

TABLE 9 12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

lE·09 

NSWC CRANE, INDIANA 

lE·l0 

4E·ll 
lE·09 
3E·09 

2E·09 

Total Risk AcroS9 Sediment 
Total Risk Across All Media and All Exposure Routes .' ___ -. ... 

• 

liver 
Liver 

Liver, Kidney 
Liver 
Liver 

00001 
00002 
00002 

0.000003 
000003 
000008 

o 000001 I 0.00008 

o 0Q00().4 

00000006 
000003 
0.000007 
000002 
000007 
000005 
000003 

00000004 
0002 

0()()()()()4 

0,0000008 
000003 
0.000007 
0,00002 
0.00007 
000005 
000003 

Total Blood HI 0,002 
Total as HI 0,002 

Totallmmun, Ht 0.()004 
Total Kidney HI 0.0004 

Total live, HI 0 0007 
Total Non. Reported Ht 0.000()004 

Total Prostate HI 0.00008 
Total Nalla HI 0 0004 I 

.912002 



• 
FulUre 
Occupallonal Workers 

Medium Exposure Exposure 
Medium Point 

Su~ac9 SOli Su~ace 5011 SWMU 3 • Old Jeep Trail 

Ground Weter Ground Water SWMU 3 . Shallow Ground Water 

• 
TABLE 913 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dennal Exposure 
Routes Tota 

2,3,7,B'TCDD EquIValents 4E·07 .. BE·OB 5E·07 2,3,7,B·TCDD Equivalents 
2,4,6· Trlnltrotoluena 3E·OB .. 2E·08 5E·08 2,4,6· Trinitrotoluene 
2·Amlno"',6·Dlnltrotol~ene .. .. .. .. 2·Amlno·4,6·Dlnllrotoluene 
4·Amlno-2,6·Dlnttrotoluene .. .. .. .. 4·Amlno·2,6·Dlnltrotoluene 
HMX .. .. .. .. HMX 
RDX lE·07 .. gE'Oe 2E·07 RDX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmtum 
Chromium .. .. .. .. Chromium 
Iron .. .. .. .. Iron 
Lead .. .. .. .. Lead 

iTotal 5E·07 .. 2E'07 7E·07 (Total 
1,1,2,2·Tetrachloroethane 3E·05 .. 9E·07 3E·05 1,1,2,2·Tetrachloroethane 
1,1 ,2· T rlchtoroethane 2E·07 .. 5E·09 2E·07 1,1 ,2, Trichloroethane 
1,I·Dlchloroethene 4E-07 .. lE'08 5E·07 1,I·Dlchloroethene 
cis· 1 ,2·Dlchloroethene .. .. .. .. cis· 1 ,2·Dlchloroethene 
T etrachloroethene lE·07 .. 2E'08 lE·07 T etrachloroethene 
trans-l,2·Dlchloroethene .. .. .. .. trans·l.2·Dlchloroethene 
Trlchloroethene 7E·OS .. 3E-06 7E·05 Trlchloroethene 
Vinyl Chloride lE·06 .. lE-08 lE·06 Vinyl Chloride 
2,4,6-Trinitrotoluene lE·07 .. BE·l0 lE·07 2,4,6· Trinitrotoluene 
2·Amlno·4,6-Dlnltrotoluene .. .. .. .. 2·Amlno·4,8·Dlnltrotoluene 
4·Amlno·2,8-Dlnltrotoluene .. .. .. .. 4·Amlno·2,6·Dlnltrotoluene 
RDX lE·OS .. 2E-Oe lE·OS RDX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Iron .. .. .. .. Iron 
Nickel .. .. .. .. Nickel 
Nitrate .. .. .. .. Nitrate 

(Total lE·04 .. 4E·08 lE-04 (Tolal 

• 
Non·Carclnogenlc Hazard Quotient 

Primary IngestIon Inhalation Dennal Exposure 
Taraet Oraan Rout.s Tota 

NA .. .. .. . . 
liver 0005 .. 0.003 0.009 
liver 0007 .. 0005 0.01 
liver 0006 .. 0.004 0010 
Liver 000009 .. 000008 0,0002 

Prostate Ooot .. 00007 0002 
Kidney 0004 .. .. 0004 
Kidney 0002 .. 00003 0,003 

None Reported 000002 .. .. 000002 
BlOOd, GS 009 .. .. 009 

NA .. .. .. .. 
01 .. 001 01 

Liver 0007 .. 0.0002 . 0007 
Blood 0003 .. 000008 0003 
Liver 00002 .. 0000008 00002 
Blood 001 .. 0,0004 0,01 
Liver 0.0006 .. 000009 0,0007 • 
Blood 0001 .. 000003 0001 :,.1 

Liver 2 .. 008 2 • I 

Liver 0001 .. 0.00002 0,001 
Liver 003 .. 00002 0,03 

1 

Liver 0,07 .. 00002" 0,07 
liver 02 .. 0.0006 0,2 

Prostate 009 .. 00002,', 009 
Kidney 001 .. 0.0001 ' 0,01 
Kidney 003 .. 0,0006 0,04 

Blood, GS 002 .. 000001 002 
Body Weight 0004 .. 0.00002 0,004 

Blood 0002 .. 0000001 0002 
2 .. 0.07 2 

Total Risk Across 5011 7E·07 Total Hazard Index Across All Media and All Exposure Routes 2 
Total Risk Across Groundwater lE·04 

Total Risk Across All Media and All Exposure Routes _ lE·04_ Total Blood HI I 01 
Total Body Weight HI 

Total GS HI 
Total Kidney Ht 

Total liver HI 
Total None Reported HI 

Total Prostate HI 009 

\ 711912002 
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Medium Exposure Exposure 
Medium Polnl 

Surlace Soli Surlace Soli SWMU 3 • Old Jeep Trail 

Ground Waler Ground Waler SWMU 3 - Shallow Ground Water 

• 

TABLE 914 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingesllon InMlalion Dermal Exposure 
Roules Tola 

2,3,7,S-TCDD Equivalents 6E-08 '- 2E-09 6E·OS 2.3,7,8·TCDD Equivalents 
2,4,6-Trinitrotoluene 4E·09 .. 6E·IO 5E·09 2.4,6·Trlnltrotoluene 
2·Amlna·4,e·Dlnltrotoluene .. .. .. .. 2·Amlno·4,6·Dlnltrotoluene 
4-Amlna-2,6-Dlnltrotoluene .. .. .. .. 4·Amlno·2,6·Dlnltrololuene 
HMX .. .. .. .. HMX 
RDX 2E·08 .. 3E'()9 2E·08 RDX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Chromium .. .. .. .. Chromium 
Iron .. .. .. .. Iron 
Lead .. .. .. .. Lead 

(Tolal 9E·08 .. 8E'()9 9E·08 /Total 
1,1,2,2-Tetrachloroethane 9E·06 .. 2E'()7 IE-OS 1,1,2,2-Tetrachloroethane 
1,I,2-Trlchloroethane 7E'()S .. IE-09 7E-08 1,1,2· Trichloroethane 
1,l·Dlchloroethene IE·07 .. 4E'()9 IE'()7 1,l·Dlchloroethene 
cls·I,2·Oichloroethene .. .. .. .. cls·I,2·DlChloroethene 
Tetnachloroethene 4E'()S .. 4E'()9 4E·08 Tetrachloroethene 
trans·I,2·Dlchloroethene .. .. .- .. tnans·I,2·Dlchloroethene 
Trlchloroethene 2E·05 .. 7E·07 2E'()S Trlchloroethene 
VIn)1 Chloride 3E·07 .. 3E·09 3E'07 Vln)1 Chloride 
2,4,6· Trinitrotoluene 4E·OS -- 2E-IO 4E-08 2,4,6·Trlnltrotoluene 
2-Amlno-4,6-Dlnltrotcluene .. .. .. .. 2-AmIn0-4,8-Dlnltrotoluene 
4-Amlno-2,6-Dlnltrotoluene .. .. .. .. 4-Amlno·2,8-Dlnltrotoluene 
RDX 3E·06 .. 6E-09 3E-Oe RDX 
Berlum .. .. .. .. Berlum 
Cadmium .. .. .. .. Cadmium 
Iron .. .. .. .. Iron 
Nickel .. .. .. .. Nickel 
Nltrete .. .. .. .. Nitrate 

(Iotal 3E-06 .. IE·06 4E'()S (Totel 

Non·CarClnogenlc Hazard Quollenl 
I 

Primary Ingesllon Inhalallon Dermal Exposure II 
T arael Oraan Routes TOla 

NA -. .. .. 
0~3 I Liver 0002 .. 00003 

Liver 0003 .. 00004 0004 
Liver 0003 .. 0.0003 0003 
Liver 000004 .. 0.000005 0.00005 

Prostate 00005 .. 000006 0.0006 
Kidney 0002 .. .. 0002 
Kidney 0001 .. 000003 0001 

None Reported 0000008 .. .. O.OOOOOS 
Blood, GS 004 .. .. 0.04 

NA .. .. .. .. 
005 .. 0001 005 

Liver OOOS .. 00002 0006 
Blood 0002 .. 000004 0002 
liver 0.0002 .. 0.000005 00002 
Blood 0010 .. 0.0003 0.010 

, 

Liver 00005 .. 0.00008 00008 
Blood 0001 .. 000002 0001 
liver I .. 0.05 I 
liver 0001 .. 0.00001 0001 
liver 002 .. 00001 002 
Liver 006 .. 0.0002 0.06 
Liver 01 .. 00004 0.1 

Prostate DOS .. 0.0001 008 
Kidney 001 .. 000008 ~Ol 
Kidney 003 .. 0.0003 003 

Blood, GS 001 .. 0000008 001 
Body Weight 0004 .. 0.00001 0004 

Blood 0002 .. 00000009 0002 
2 .. 005 2 

Total Risk Across Solt 9E'()8 Total Hazard Index Across All Media and Ait Exposure Routes 2 
Total Risk Across Groundwater 4E·06 

Tolal Risk Across All Media end All Exposure Roules 4E·05 Totat Blood Ht I 0.07 
Total Body Weight HI 0.004 

Total GS HI 005 
Total Kidney HI 004 

Total liver HI 2 
Total None Report.d HI 0000008 

Total Proslate HI 0 08 

• .,912002 
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TABLE 9 15 

SUMMARV OF RECEPTOR RISKS AND HAZARDS FOR COPC. 

Chemleat 

2,37 a-TeDO Eqtivalents 
~ 4.8-Trlrltrcloluono 
2 Amm" 8 Dl<i!rcloluono 
~ Amino 2 6 Olrl1rototuene 
HMX 
RDX 
Oa_ 
Cadmlun 
Clmnlun 
lreo 
Laad 

(1"Qlal 
1.1 2,2. Talractloroethlne 
1,12·TrtcHor08thlne 
1.1 DtchIoroothena 
c:t .. 1.2 DlcNoroolhonO 

e1racNoroolhano 
rans 1.2-01chIoroelhene 
rIcNoroolhano 

VIn)iCNoi1do 
24.8·Tr\n1ro101uono 
2 Amm·'.B·DJnlrololuano 

·Amm 2.8 ()trjlro10k»n0 
RDX 
Ba_ 
Codmlun 
Iron 
Nickol 
NItrate 

(TOIII 
cal"", 

Bromomlfhane 
MoIh',1ono C'*>i1do 
BII(HIh)1!-ooIl)1)pI11hal.lo 
P~ 
2·Amlno .... S Olrllrol~ 
·Amm 2.8 OIrIIro1_no 

RDX 
~-ony 
Lud 
Nltrat, 

(Tolal 
2·Am.m ... ·Dlrllrololuono 
~Ilmlrun 
~-ony 
Ba_ 
Codmlun 
Lead 

{Tolal 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE. INDIANA 

Co",ln<>Q8"k Risk 

hge~1on 1rNl11l11on Oonnal _ E"""""o 
Rout •• Tola 

9E-08 2E-08 .. -07 
6E-09 4E-09 IE-08 .. 

.. 
.. 

3E·08 .. 2E 06 5E-08 .. .. .. 
.. .. .. 

.. .. 
.. 

.. .. 
IE-07 'E-08 2E-07 
7E 06 2E 07 7E.()6 
5E 08 .. IE-09 SE-08 
IE-07 3E.()9 IE 07 .. .. 
3E-06 .. 4E 09 3E-08 

2E-oS 8E-07 ZE-oS 
ZE'()7 .. 3E'()9 ZE'()7 
3E'()B 2E·IO 3E-08 .. .. .. .. .. .. .. .. 
2E-oB SE-09 2E-08 .. 
.. .. .. .. 

.. .. 
.. .. .. .. .. .. . . 

3E'()'. 9 -0 3E.()' .. .. 
.. .. .. 

4E.()9 .. IE.()9 5E-09 
3E'()9 .. 2E-D8 3E-D8 
IE'()9 .. 7E-08 7E.()8 .. .. .. .. .. . . 
IE-08 .. SE-08 IE-08 .. .. . . .. .. .. .. 
.. .. . . .. 

IE-08 .. IE.() IE-08 .. .. 
.. .. 

.. .. . . .. 

.. .. . . .. 

.. .. .. .. .. . . .. .. .. .. 

Chemical 

237 a-TeDO t:qlJY8lants 
24.6·Trlrltrcloluono 
2 Amino .. 8 Olrltrololuene 
4 Amino 2 8 Olnllrolotuene 
HMX 
RDX 
Bo_ 
CadmUn 
Chrcmllln 
Iron 
Lead 

{ToI.1 
1 1 2 2 rolractioroelhane 
I 12 TrlcNoroolhane 
1.1 DIcNoroolhano 
cll 1 2·0k:lioroethene 

Itrlchloroethane 
raM , ,2-01cIioroethanl 
rIcNoroalhono 

VIn)1CNor1do 
2.48·Tr1rI1rolok»no 
2·Amlrc·~,e O~rolokJerw; 
"·Amlno·2,e·DHlroloh..l8rw 
RDX 
Bo_ 
Codmlun 
lreo 
N1cI<oI 
Nllra,. 

{TOIII 

"cal"'" 
Bromornlthanl 
MoIh',1ono CNoi1do 
BII(2·oIhyIlolC)I)phIhalolo 
P~ 
2·Amm" 8·OIrIIrolok»no 

·AmIno-2.8-OIrIIrololuono 
RDX 
~nllmony 

GOd 
Nitrate 

(Total 

~~:::.8.OIrIIrcloluono 

~-ony 
BI_ 
Cldmkn 
.. d 

(TOIaIl 

Non Carclrlogerk Haurd Quotient 

Prtmary ingestion Iti\alallOn C.nna' _E""" .... 
Torae1 Oroon RoeJ"Totl 

NA .. 
llv., 0005 0003 0008 
LI .... r 0007 0005 001 
Liver oooe 000' 0010 
Liver 000009 000006 00002 

Proslata 0001 00007 0002 
K_V 0003 0003 
KldneV 0002 00003 0003 

None Reported 000002 000002 
Blood. GS 009 009 

NA 
01 001 01 

live, 0007 00002 0007 
Olood 0003 000006 0003 
Uver 00002 0000007 00002 

I Blood DOl 0000' 001 
liver 00006 000009 00007 
Blood 0001 000003 0001 
Liver Z 006 2 
Liver 0001 000002 0001 
liver 002 00002 002 
liver 008 00002 007 
liver 02 00008 02 

Prostl'l 009 00002 009 
Kidney 001 00001 001 
K_y 003 00008 003 

Blood. OS 002 000001 002 
BodyWoIgtf 0004 000002 0004 

8Iood 0002 0000001 0002 
2 .. 00 2 

LlverO~IdnoY 0001 00000.5 :~ 00007 00002 
Liver 00001 .. 000003 00001 
liver 00001 .. 00010 0001 

liver KIdnoy 0000004 00002 0
0':2 I Liver 001 00009 

liver 003 .. 0002 004 
Prostate 004 0002 004 

Blood 0004 .. 0002 0005 
NA .. - , 

Blood 00000007 .. 000000005 OOOOOOOB 
0 .. 0008 I 

Uvor 0003 .. 0002 ~~15 Imm .... , N.ftl 001 
Blood 0007 0007 
K_y 0005 0005 
K_y 0003 .. 00004 0004 

NA .. . . .. --
ola' H'" cross SOlI 2E-o 0111 I.a", ""'.X Acro .. AI Moo'a """ A' • 1PO""0 HOUI.. L-.!-

Tolol Risk Aero .. 0 ......... 1 .. 3E..()S 
Total Risk ActO" Su1lce WII.r I 

TOIal RIs!< Acro .. Sadlmonl .. 
Tolal Risk Acros! AI Media and AI E"POSlA Rout •• 3 -0 

TolllBIood HI ~ 
Tol.1 BodV WolghI HI 

TOIII CIS HI 

TOllllmmunoHI IV' Total Kidney HI 
Tol.llfver HI 

Tolll Nono Reported HI 
Tola' Prosta'. HI 

T ola, Nen. HI 

• 

::,," 

1/1012002 
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E=,!~= F=_U .... 
lRocapIOf 1.110 a'IId 

- E~ ... E_ 
ModlIn PoH 

Surtace Sol Surface Sol SWMU 3 Old Joop Tral 

I'OlJ1dWI18' Grol.n:t Wal., SWMU 3· Shatlow GfOl.nd Waler 

SOOace Waler SUttaca Waler SWMU 3 Llnlo SlJp"'r C_ 

SodImonl Sediment l.vvMU 3· Llnto • ..,..... "rook 

• 

TABLE G 18 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

C_leal Cardnogorlc Risk Chemical 

ingestion _lat1On DO"nli E~ .... 
Rout.IToIa 

~,3.7,8-TCDD E'I"valont. 8E-og .. aE 10 ~~~~ 
2 3 7,8 TCDD e'l"valonl. 

4,8·Tl1nItrotokJano SE·IO .. IE 10 2,4,8·Tl1rIIrol_ 
2 Amm·4 8-0 .... 1010 ...... .. .. .. .. 2·Amtno-48Dlrltrololuono 

~:1no-2,a-otn1rololuono .. .. ·Amlno 2,8 D .... rololuono 
.. .. .. .. HMX 

RDX 3E-og .. 7E 10 3E-09 RDX 
BlrUn .. BI_ 
CadmkJn .. .. Cadmlu'n 
Chromhln .. ChIomhln 
Iron .. .. .. .. Iron 
lOld .. .. .. .. lOid 

{ToIII lE-oa .. le-og le-oa {Total 
I 1,2,2· olrlcnoroothlno IE-oe 3E-oa IE oe 1 1 22· etractioroetl'lllnl 
I,1.2·T_". 9E-oG .. 2E 10 9E-oG 1,1 2· Trtchloroethlnt 
I,I·DIcNorooIllono 2E-oa .. SE 10 2E-oa 1 ,1·Dlchioroolllono 
els-t,2 DlctIorootteno .. .. .. .. elo·l,2·DlctIoroolhone 

etradioroethlne 4E-og SE 10 SE-oG T Itractioroethilne 
rans- I ,2·DlctIoroelllono .. .. Irans·l,2·DlctIoroathlne 
rtcIforoolllono 3E oe GE-oa 3E-oe TrIcI*>roethlno 

Vinyl ChIoI1dt 4E-oe 4E·l0 4E-oB VInyIC_ 
2,4,8-Tllnlrolotuono SE-og .. 3E·11 SE.()9 24,8·Trlrltrol,*-
2·AmlnH,8·Dlrltroioluano .. .. .. .. 2·Amlno·4 a·Dlrltrotoluono 
'-Amlno 2 8·Dlrilrototuono .. .. .. .. .... mlno 2 &-Olrllnlloiuanl 
RDX .E-07 7E 10 4E-07 ~OX 
Blrtun .. .. .. Bo_ 
cadmkJn .. .. Cldmkln 
Iron .. .. .. Iron 
NIckI! NIdII! 
Nltrat. .. .. NfI,.'e 

{Tolol 4,,--os .. lE.-o7 .e-oB {Tolal 
calona .. .. .. .. eltone 

Bromomllhlne .. .. .. Bromomethane 
Molhylono Chlol1c!o 3E 10 IE 10 4E 10 Molhytono CNorId, 
BIs(2 .. 1hythIlC)f)phlhalalO 3E 10 3E-09 3E-oG BI1(2 .. Ih)!ho~)phII1aIolO 
P_chIor"",*"" IE 10 8E-09 aE.()9 P_cHorophonoI 
2 Amino 4 a DlrilroIoIUOflO .. 2·Amn.-4,e-olnllrol,*-

·Amlno 2 8·Dlrltrolotuono .. .. • Amino 2 8·Dlrltrololuono 
RDX 9E-oa aE.()9 lE-07 RDX 
ArIImony .. .. .. Antimony 
Lead .. .. LOid 
Nnrat. .. .. .. .. Nrtratl 

{Tolal ge-oa .. 2e-oB 'E-07 (To1aI) 
2 AmInO .... 8 DlrtlrololueOl .. .. .. !~::,8.Dlrltrot'*-
Aklnnm .. .. .. 
~-ony .. .. Antimony 
Ba_ .. .. Bartun 
Cadmllm .. Cadmkln 
Leld .. .. .. .. L.ad 

{Tola .. .. .. .. !Tolan 

Non-CI~ Hlzard Ouollonl 

Prlmlry ingestion lmal.llon Olnna' R~I T~rgot O<gon 
NA .. 

LIw, 0001 00003 0002 
Uvar 0002 00005 0002 
Uvor 0001 O~ 0002 
Liver 000002 0000008 000003 

Prostate 00003 000007 00003 
Kidnoy 00009 OOOOG 
Kidnoy 00008 000003 00008 

None Reported 000000' 0000004 
Blood, GS 002 002 

NA .. 
003 0001 003 

Uvar 0003 000008 0003 
Blood 0001 000002 0001 
Uvar 00001 0000003 00001 
Blood 0005 00002 0006 
Uvor 00003 000003 00003 
Blood 00007 000001 00007 
LIw, 08 003 08 
Uvar 0,0008 ooooooe ooooe 
Llwr 001 000008 001 
Llwr 003 OOOOOG 003 
Uvar ooe 00002 ooe 

Prollill 004 000008 004 
KIdnoy 0008 000005 0006 
KIdnoy 002 00002 002 

Blood, as 0006 0000004 0006 
BodyWotgh 0002 ooooooe 0002 

Blood OOOOG .. 00000005 OOOOG 
1 .. 003 1 

LI""G~-y 00003 000001 00003 
00002 OOOOOS 00002 

Uvar 000003 0000008 000003 
Llwr 000003 .. 00003 O~ 

Llwr, KIdnoy 00000009 o ooooe 000008 
Uvar 0003 .. 00003 0003 
LI_ 0008 00008 0_ 

Prost." 0010 ooooe 001 
Blood OOOOG O~ 0001 

NA .. .. 
Blood 00000002 000000001 00000002 

002 .. 0003 003 

Imm:::: Na'" ~= 
.. 00002 OOOOG .. 0004 

Blood 0002 0002 
Kidnoy 0001 .. 0001 
Kidnoy ooooe O~ OOOOG 

NA .. .. .. .. 
0008 0 

alai HISk era" 6011 I 0101 "III"", _, Aeroas AI MeOla lno, ".""'''''' Hout.. ~ 
ToIll Risk Across Orotn1wltl' 4e-oe 

Totll Risk Aero .. Surface Wet.r 1 -07 
Tolal Risk Aero .. SodImon1 .. 

Tota' Risk Across AD MICfta 100 An E~SU1'8 RO\Ae. ~.~-oe 

• 

Tolal Blood HI ~ 
TOIII Body Wotgh HI 

Total OS HI 

Tolal Immune HI I_ 
T ala' Kidney HI 

Tolal Ltv" HI 
Tolal Nona Reported HI 

T aiel Pro,la'l HI 
T ola' Nans HI 

.71101'2002 
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T~BlE 9 17 

SU ...... ARy OF RECEPTOR RISKS AND HAZARDS FOR COPC. 

Chemlc., 

37.8 TCDD Equvalonl. 
2.' 8-Trtrllrololueno 
-Am",-" e Obi!roloUlrw 
-Amino 2 e Olr11rololuene 

Ht.4X 
RDX 
Ba_ 
CadmlUn 
ClmnIUn 
Iron 
oad 

(Tol .. 

1.1.2.2. ""CIlIClroelhana 
1.1.2·Tr1cNoroolhlno 
1.I·Olctioroolllono 
~ 1.2·0IcNoroolhlnO 

8trac:hloroelhene 
ra,..' ,Z·Ok;NoroetMne 
r1d'IIoroolllono 

Vinyl Ctiorldo 
.4.8·TrtrllroIolJano 

2·AmIno-4.e·[)lrllroIolJano 
~·Amlno·2.8 otnIrol_no 
ROX 
Ba_ 
CadmkJn 
Iron 

~01 
Nltrat. 

(Total 
celona 

8romornalhanl 
.... 1h)4enO Ctiortde 
BI1(2 -e1h)1holl)11p11thllala 
Pont.ctjoropllanot 
2 AmIno-4.B Dlnlrololuano 
~.AmIno.2.8 Dlnlrololueno 
RDX • .J; 
iA-ony t 
laad I~, 
NHrat. 

.1!<>1., 
hA.mlno..t 6 Olnllrololuene 
AunlrUn 
Antmony 
B._ 
Cadrnh.m 
Lead 

(ToIOi 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE. INDIANA 

C.n:~RloIc 

i'lgas1lon inhalation Oennal . 'lIpOsura 
AWI.Tota 

'E 08 .. IE-08 SE 08 
3E.()g .. 3E.()g 6E'()9 .. .. . . 
.. .. .. .. .. . . 

IE.Q8 2E-08 3E-oa .. .. 
.. .. .. 
.. .. .. 
.. .. .. . . .. .. .. .. 

5E.()8 .. 3E-08 9E-08 
6E.()6 .. SE'()7 6E.()6 
4E.()8 3E-<lO 5E-08 
9E-08 8E'()9 IE'()7 .. .. .. .. 
2E-08 .. ge-<lO 3E-oa .. .. .. .. 
IE'()S 2E-oe 2E.()5 
2E.()7 .. 7E'()9 2E'()7 
3E.()8 .. SE·IO 3E-08 .. .. .. .. .. .. .. 
2E.()6 IE.()6 2E.oe .. .. .. .. 
.. .. .. .. 
.. .. .. .. .. .. .. .. .. 

2E.()S .. 2E"" .. .. .. 
.. .. 

7E 10 .. 2E-<lO 3E-<lO 
SE·IO 5E-oa 5E-oa. 
2E·IO 2E'()7 2E'()7 .. .. .. .. .. .. 
2E'()7 IE'()7 3E'()7 .. .. .. .. .. .. .. .. .. 

.() .. 3 7 5E.()7 .. .. .. 
.. .. 

.. .. .. 

.. .. .. 

.. .. . . .. .. .. 

.. .. . . .. 
o ., HI.. cro .. 500 

Tolal Risk Acroll Grotn:twltlr 
Tota' Risk Aeroy Surflc, Wat.r .() 

Total Risk Aero .. S.dlment .. 
TollIIl Risk Across AR Media and "I EJq)OSUI"e Rout •• 

Chornlcal 

2 3 7.8 COD EqUvolenl. 
2 .. 6 TrtrI1rololuene 
2 Amino ... e OIriIrotok*ll 
..·Amlno 2 e OlnHrolotuene 
HMX 
RDX 
eartln 
Cadmkm 
ChromIUn 
Iron 
l.ad 

(Tol.' 
1.1.2 2·T alractjoroolhlno 
1 1,2·TrIcNoroeIMl'lI 
1.I·OIcNoroolhona 
~"1.2·OIctioroolhlnO 

etract*>roethlne 
re,., 2.olcNomelhanll 
~rtcNoroelllono 
VIn)4 CI'IoItdo 
2.48-TrtrllroIoWno 
2 AmIno-4 8·DHIroColJano 
'·Amlno 2.e·Dlnltrololueno 
RDX 
Sa ..... 
Cadmkm 
Iron 
NIckol 

N"",. 
(ToIlI] 

!,-COlono 
Bromom,thlnl 
.... tI1ytono CNorldo 
BI1(2 -othylhoa)4)pI1thal.,. 
p~ 

2 AmIno-4 8-Dtr1trololuano 
~.Amlno·2 8·Dlnltrololuano 
RDX 
A_ony 
l .. d 
Nnl'lle 

(ToIoi 
2 Amlno .... ·omrclocuono 
AkJnlrun 
Antimony 
B ...... 
Cadmllnl 
laad 

(ToIIIJ 
ola 

Non-Carcinogenic Haurd Quotient 

PrIm.ry ingestion IrIlalaUon Darmal .. """ .... 
T._O.,." _Tota 

N~ .. -
llvrl, 00005 00007 0001 
lIv.r 00007 00009 0002 
lI .... , 00008 00008 0001 
Ltv" 0000010 000001 000002 

Pros1ate 00001 00001 00003 
Kidney 00004 00004 
Kidney 00002 000006 00003 

None Reponed 0000002 0000002 
Blood. as 0009 0009 I 

NA .. -
001 0003 001 

lIvo, 0001 00001 ~.002 
Blood 00008 00000I 00008 
liver OOOOOS 000000I 000005 
Blood 0002 00002 0003 
Uvor 00001 .. OooooS 00002 
Blood 00003 000002 00003 
lIvor 03 004 04 
lIvor 00003 0000009 00003 
llwr 0005 000009 0005 
lIvor 001 00001 001 
lIvor 003 00003 004 

Prostlt. 002 .. 00001 002 
KIdney 0003 . . oooooe 0003 
KIdney 0007 00003 0001 

Blood. as 0003 ooooooe 0003 
BodyWotgN 00009 000001 00009 

Blood 00004 00000009 00004 
O. .. 004 05 

lIvorQ~IdnOY OOOOOS .. 000003 000008 
000003 000009 00001 

liver 000000I 000002 000002 
lI",r ooooooe .. 00008 00008 

liver Kidney 00000002 .. 00001 0000' 
lIYor 00005 00005 0001 
lIvor 0001 0001 0003 

Prollate 0002 000' 0003 
Blood 00002 00010 0001 

NA . . -
Blood 000000003 . . 000000003 00000000II 

0001 0005 )009 
lMl' 00003 0000. 0000 

IrnmllW. Nals 0002 0002 
Blood 00007 00007 
K_y 00005 . . 00005 
Kidney 00004 000009 00005 

NA .. . . -
0003 . . 

..a", ""', .. ~cro .. AI Madla.nd A' E'I'Osur. HOur .. ~ 

Tol.'8100<1 HI ~ 
To'.' Body Weight HI 

TOI.I as HI 

To,.,lmmuno HII~' 'Tot.1 Kk:fney til 
Tota' Uver ... 1 

Totll NON Reponed HI 
Totat Prost.,. HI 

TotllN."HI 

• 

:-,'1 

" "!'l 

0;(;:';,.' 

'-<-0-: 

.. 

1ttOf2002 



ModIum 

Surraee SoH 

rDU'ld Wall' 

Surfae,Wllar 

Sedlmon1 

• 

SC8n8r1OTIm.frarrii- FtJ:\ft 
eclP101 PopJatson. RecrutionaJ UlOf. 
ecGOtor Aae AdIJI 

E""" .... E~sur. - PoIn1 

Surface Sol SWMU 3 Old Jeep Trorl 

Grotnd Wa'er SWMU 3 • SheDow 01OU1d Wiler 

Sur1aca Wallr SWMU 3 lhll. S"PIU C_ 

Sediment ISWMU 3 .li1I1o StJpIU C_ 

TABLE D 18 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. 

Chom1caJ 

23 1 8 TeDD EqUV8I""', 
.4.8·Tl1nI!rol ..... 

2 AmlrD 4.e·DHlrot ..... 
4·AmlrD 2 8 [)1rjlrolokJlno 
HMX 
ROX 
B._ 
!eodmillr. 
CIVomUn 
Iron 
lood 

(Tol.l 
1,1,2,2·rltraClioroelh8na 
1.1.2·T_"",111Ino 
1.1·0_roolhone 
cIIol.2 Olctloroe111lno 

o1racHoroo111lno 
rana- t.2 Otd'1Ioroelhel'lll 
rtcI1Iorool11ono 

r--i'rr4CNortda 
2.4.6· TrIn11roloiuono 
2 AmlrD-4.e·oln11rolokJ1no 
~-Am1rD 2 8·DHIrolo/uOno 
RoX 
Bor1un 
Cidmilln 
Iron 
Nld<oI 
Nnratl 

(Tol.1 

~C810n0 
Sromomlthane 
Malh)4ano CNortde 
BIa(2011h)1holl)l)ptithe,.I. 
P ... ocHorophInOI 
2 Am_ 6-!)trj\n)lokJ1no 
4 .... m\"O-2.6-DHIrol'*-
RoX 
ArtImony 
l .. d 
Nnratl 

lTo1aIi 
2 Am_ 8 Oln11roloiuono 

~hm 
~ony 
C.dmun 
l .. d 

1T01al 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

C.relnogorle Risle 

ingestion Irhalallon Darmal E"""SUT8 
ROtIl •• Toll 

3E 09 3E·l0 3E'()9 
2E·l0 .. lE·l1 3E 10 .. .. 

.. .. 
.. .. 

IE 09 3E 10 lE.()9 
.. .. .. .. 
.. .. . . .. 
.. .. .. 
.. .. .. . . 
.. .. .. .. 

4E.()9 .. 7E·l0 SE.()9 
DE.()7 .. OE-08 9E.()7 
6E.()9 .. 3E·l0 7E.()9 
lE-oa .. DE·l0 IE oe .. .. .. 
3E.()9 .. lE'()9 4E'()9 .. .. .. . . 
2E.()6 2E'()7 2E.()6 
3E-oa .. OE·l0 3E-oa 
4E.()9 .. SE·l1 4E'()D .. .. .. . . 
.. .. .. .. 

3E'()1 .. lE.()9 3E.()7 .. .. .. 
.. .. .. 
.. .. .. 
.. .. 
.. .. .. . . 

3E-06 .. 2E.()7 3E-06 .. 
.. .. .. . . 

SE 11 2E 10 3E 10 
4E·ll .. 8E.()9 8E.()9 
lE·ll .. 2E-oa 2E.()8 .. .. .. . . .. .. .. .. 
lE-oa .. lE.oa 3E.oa .. .. .. .. .. .. .. .. 
.. .. .. .. 

lE.()8 .. 3f..()8 5E.()8 .. .. .. .. 
.. .. .. .. 
.. .. .. .. 

.. .. 
.. .. .. .. .. .. .. .. .. . . 

otal HISK croll SO ~. 
To1a1 RlsIe Aero .. OrotntNolor 3E.()6 

Total Risk Acrosa Surflce Wate, 5E.()6 
Tola1 RIIIk Aero .. SodImll11 .. 

Tol.' Risle Aero .. AI MedI.o 100 AI E""" .... RauI.1 

• 

Chemk:al 

2 3 1 8 TCDD IoqUv.lon1. 
2.48 Tr1ri1rololuono 
2 Amino 4.0 Dln1lrot_ 
4 Amino 2 a Olri1rolo1uono 
HMX 
ROX 
B._ 
Cadmlu'n 
Clvomhn 
Iron 
l .. d 

(ToIAI 
1 1.22 Tetrachloroelhena 
',1,2·Trtchloroethlne 
1.1·0IeNaroo111lno 
~I 1.2·0ItHoroo1hono 

ItracNoroethenl 
Irant-'.2 Ok:Horoelhlne 
TrId1Ioraethane 
iv->)1C-
~.4.e.TrtrI1rol_no 
2 ... mno·4.e·oHl." ..... 
4·Amino·2.e Oin11rolokJ1no 
RoX 
BI_ 
Cldmllln 
Iron 
NIct<II 
Nn,.'e 

(TOla1 
Acetone 
Bromomo""'" 
M01hy1ono CNortde 
BIt(2 .. 1I>y1hIll)I)ph1hoLIll 
P~ 
2·Amino-4.e-DH1rotokJ1no 
4·Amino·2.6-OH1n>tolUono 
RoX 
An1lmony 
Lood 
Nn,.l. 

IT_ 
2Am 
Ahn\run 
Anllmony 
BlrUn 
C.dmllln 
l .. d 

(T01lll 
lOll 

I 
Non Can:1nog8rk Hazard Quotient 

Prtmary !ngesUon IttlRlallon Oarmal ~E""" .... 
T ..... l0roon RoU"To',1 

NA .. 
LI ... r 00001 000005 00002 
Uvor 00002 000007 00003 
Uvor 00002 00000II 00002 
Uvor 0000002 0()()()()()()9 0000003 

Prostate 000003 000001 000004 
Kklnlr 000009 0_ 
Kldner 000006 0000004 00000II 

Nono Ropor1od 00000004 00000004 
Blood. OS 0002 0002 

NA .. .. -
0003 00002 0003 

Uvor 00007 000005 ooooe 
Blood 00003 000001 00003 
llvor 000002 0000002 0.00003 
Blood 0001 000009 0001 
llvor 00000II 000002 000008 
Blood 0000' 0000001 00002 
llvor 02 002 0.2 
llvor 00001 0000004 00001 
liver 0003 000004 0003 
Uvor 0007 000005 0007 
Uvor 002 00001 002 

Prosta'l 0009 000004 0009 
Kklnlr 0001 000003 0001 
KkInoy 0004 00001 0004 

Blood. as 0002 .. 0000003 0002 
BodyWIIgtI 00005 0000003 00005 

Blood 00002 - 00000003 00002 
02 .. 002 02 

Uver. t<kInIy 000001 ooooooe 

~= 09 0000008 .. 000003 
Uvor 0000001 0000005 000000II 
liver 0000001 00002 00002 

U_.KkNr 000000004 000005 000005 
liver 00001 00002 00003 
Uvor 00004 .. 00005 00008 

Prootol1 00004 00004 00008 
Blood 000004 00002 00003 

NA . . .. -
B100d 0E.()9 .. 1E.()9 000000002 

0001 .. 0002 

mm:;:'NIII 
00000II .. OOOOOJ 00001 
00004 .. 00004 

B100d 00002 .. .. 00002 

-V 00001 .. .. 00001 

-r 000009 0000007 000010 
NA .. . . .. -.. 

",.'" .... , ~.ero .. AI ModII lno A •• """ .... HOIAI. I.....£!.-

TOll' Blood HI Ei: 
Tol.1 Body Wligh1 HI 

Tol.l 09 HI 
To1l11mmuno HI 

TolalKldnerHI 
TOlelltv.f HI 

To1ll Nono Ropo~od HI 
Totll Proste,. HI 

Totl' Nla, HI 

.711112001 



• 
Scenano Tlm.'rlme FUll ... 
Receptor PopUaUon Recre.'1ona1 UN'" 
Receplor Ago Uolong (Child ar-d MJlI 

ModUn E"",oura e""' .... - PoIrO 

1l""oca SoM SurtacI $01 SWMU 3 • Old Joop lrd 

p"""'W'lor Groll'ldWa'., SWMU 3 ShaJOW GItIU'Id Wat.r 

Surf.cIWal., urfaceWaler SWMU3 LInIoSIJpIUC_ 

5edlmanl SedIment WMu3 Lln .. supl1J1''''''~ 

• 
TABLE 9 19 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE iNDIANA 

Chemtcal Corclnogenlc RI'" Chemical 

nvosllon IrhalaUon Oennal .• "",suro 
Rout •• Tola 

12 3.7.8·TCOO EqUvelOnt' I~-o7 .. 
!~: 

2E.o7 2 3.7 8 TCDO tqUvalOnto 
2.4.8-TrlrltrololMno ge.()Q .. 2E.()8 2.48 Trlrltrclolulno 
~.Amho.4.8-DlrilroIoIuIno .. .. .. .. 2·Amho .. 8·Dlrllrcloluono 
~'Amho 2.8·OIr'IIrcloluono .. .. .. 4·Amlno-2,8-Dlrllrcloluano 

~~ .. .. .. .. HMX 
4E-o& .. 4E.()8 8E.()8 ROX 

Bo""" .. .. .. eo""" 
Cadmkln .. .. .. .. Clelmlun 
ctwernkln .. .. .. ctwernlun 
Iron .. .. .. .. """ L •• d .. .. .. .. L .. d 

(ToIOl) 2E-07 .. 8E.()8 3E.o7 (ToIaI: 
I.I.2.2·T.lrochlo ...... no IE-oS .. 7E.o7 IE.oS 1.1.2.2-T.trachloroethane 
1.1.2·T_.....,.". le-07 .. 4E.()9 IE.o7 1.12·TI1ctIo ... lhano 
I .1·DlchIorcolhonl 2E-07 .. IE.()8 2E 07 I.I·DlchIorootf1ona 
cI.,.2·0_1hOnO .. ... .. .. ~"'.2'OlchloroolhOnO 

et,.ctioroelhena 5E-o& .. IE.()8 6E.()8 Ir.I,._1honI 
rans-l.Z·~roethene .. .. .. rans-1.2·D1chIorcolhono 
I1chIoroolhOnO 3E-05 .. 2E.()8 3E.o5 ~:ac::-Vin)1 ChIOrtdo 4E-07 .. IE.()8 4E-07 

2.4.8-Trtnlrcl"'" 6E.()6 .. 7E·IO 8E.()8 2.4.6·Trlrltroloiuono 
2 Amino" e OlAtrotolulnl .. .. .. .. 2 AmIno-4.0-Dlritrololuenli 
·Amho·2 6 DlrllrolokJono .. .. .. .. 4·Amlno 2,8·Dlrllroloiuono 

ROX SE-o& .. 2E.()6 5E.()8 ROX 
el""" .. .. .. .. Ba_ 
Cadml ... .. .. .. Codmkln 
~on .. .. .. .. Iron 
Nickol .. .. .. .. NIckol 
Nn,.,a .. .. .. .. Nhr.11 

(Toia SE-!l'_ .. 3E.()8 SE.o5 (Tolal 
calono .. .. .. .. ca10n0 

Bromomethane .. .. .. .. Bromomarhane 
Mo1h)Iona CtIortdo 5E-09 .. 4E.()9 6E.()9 Mo1h)1ano ChIOrtdo 
BI.(2 .. ~lC)1Iph!holal. 4E-09 .. 8E.()8 8E-oe BI1(2~lC)1)ph!haI.I. 
P_"" le-09 .. 2E-07 2E.o7 ~ 
2 Amho·4 6 Dlrllrololuano .. .. .. 2 Amm...8-Dlrllrctolulno 

Amlno·2.6 Olrllrolo1uono .. .. .. .. ·Amho·2,8·0Irllrcloluono 
RDX tE-o& .. 2E-07 IE.()8 RDX / 

!'-nllrnony .. .. .. .. ~nI1rnony 
Load .. .. .. Old 
Nltrale .. .. .. .. Nltrat. 

(Tolal lE-06 .. -0 2E-06 (Total] 
2·AminO • 6 O .... rololuono .. .. 2·Amlno .... ·u..,rcloluono 
f'klnlrun .. .. .. Alunlrun 
Antimony .. .. .. "'nllrnony 
Bari"," .. BlrI\.m 
Coelmlun Cldmlun 
lead .. .. .. .. Lead 

JIpIII .. .. .. (Total 
0181 ~ 15k cross::;;ou 3E-O 011 

Tolal Risk Across GrO\6ldwat.r SE.oS 
10lal Risk Across SUt1ate Weter 2E.()6 

TOlaS Risk Acrose 9edlmanl .. 
Total Risk Across AI MedIa and AD ElCJ>Oatn Rout •• SE-oS 

• 
Non Carcinogenic Hazard Quollent 

Prlmory trIg.suon tnhalallon Dermal _E""' .... 
Te .... O"'.n ROYI •• Tot. 

NA 
Uver 
Liver 
Uvor 

I 
Liver 

Prostate 
Kidnoy 
Kidney 

N_Roported 
81ood.OS 

NA 

Uvor 
8100d 
Uvor 
8100d 
Uvar 
8100d 
Uvor 
Liver 
Liver 
Uvor 
Llvar 

Prollat. 
Kidnoy 
Kidnoy 

Blood. as 
BodyWo101" 

8100d 

Uvar. KJ<InOy 
as 

Llvar 
U .... r 

LJv.r, Kidney 
Llvar 
Uvor 

Prostate 
Blood 

NA 
8100d 

uvar 
ImmUll. Nan • 

8100d 
Kidnoy 
Kidnoy 

NA 

"I" ...,., .c.o .. A' M.dl •• nd AU E "1"'''''. RCUI.. ~ 

11'O/'OO~ 



Scenar10 Ttm.lrama Future 
leeptor PoptJ.rton Aecr .. tIonIl Uao,.. 
OCaplO' A;o UI--.g LChIId and AcUI) 

ModI..., ElCPOlure E~_ 
ModUn PoJnI 

Surface Sol Sur1.c. Soft SWMU 3 OId.lMp TralJ 

I"IOUld W II., Grotnd WII.r SWMU 3 Shaftow GIlKrId Waler 

ISlM1acl Wiler Sur1ace Wale, SWMU 3 Llttlo SlAp"" Crook 

Sedfment SedIment SWMU 3 • lin,. S"PIU Crook 

• 

TABLE 9 20 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE INDIANA 

Chemical CarcinogeniC Risk Chemical 

Ingesllon Inhalellon Oorm.' E~sur8 
Raul •• Tala 

23.1 B TCDD EqUV8lants 'E'()B " 9E·,O !~~~ 
237 B TCDD EqUval.nts 

2.4 B· TlIri1n>,oIuono 7E·,O .. 2E '0 ." 8· Trtri1rotoluene 
~·AmIno.4.B DJn1""oIuono " " " " 2·Amlno 4 B DIn1ro,oIuono 
4 Amlno·2 B DIn1rololUono " " " " .·AmlnO 2,8 Dlnltrolott..ne 
Ht,lX " " .. .. HMX 
RDX 3E.()9 fE.()9 5E.()g RDX 
Bartu1i " " " " Bartun 
CodmJun " " " " Cadmlun 
p.omJun " " 1c1YornJun 
I"", " " " Iron 
Laad " " " .. llad 

(Tolal l.oe .. 2E.()g 2E.oe -.ffi>laI 
1.122 rltrachtoroethane 2E.oe " 9E.oe ~~: 1.1.2.2_ T atrachloroethane 
1.1 z.TrJeNo_no IE.oe " 5E 10 1.1.2 TrIcNoroethene 
I. I ·DJctioroaJhano 3E.oe " IE-09 3E.oe , .1-0Iclioroelhane 

[:to. I .2 DJctjoroat!'Mo " " .. cfa.1.2.oJcHoroaJhano 
atrocHoroaJhano 8E.()g " 2E-09 9E.()g ot .. ctIoroaJhano 
,.".·1.2.o_,hono .. .. lrano-f .2.oJcHoroeJhano 
-., ... Ihono 5E.oe " 3E-07 5E.oe lr_roeJhano 

~ylCI'/oIfd8 7E.oe IE-09 7E.oe Vinyl ChIortdo 
2.4.B·ToJn1""oIuono 9E-09 " BE·" 9E.()g 2.4.8-Tr1nIIrct ...... 
2 .... mlno 4.B D1rItroiolulno .. " .. 2·Amlno ... e·DIn1ro1oJuono 
~'Amlno 2 " Olr«rolotuene .. " .. .. 4·Amlno 2.8·OtriI:rotoluent 
RDX 7E-07 " 2E-09 7E-07 RDX 
Blrtun " " " " BalUn 
COdmJun " " .. .. [codmlun 
I"", " " " .. I"", 
Nk:I<aI " " Nldcal 
Nitrate .. " " " [Nn .. la 

(TOlal 8~.oe 4E-07 BE.oe !TOlin 
Acetor. " " .. cetono 
Bromomathane " " .. Bromomelhlne 
Molhylono CI*>~o 4E·IO .. 3E 10 7E 10 Molhylono~ 
BI.(2-o1hy1haJ!)11pl1lhaJaIO 3E·'O .. 8E.()g 9E.09 BII(2 .. 1h)9laJ!)1~Jala 
P_cHOf'O!lhonoI IE·IO 2E.oe 2E.oe PorOctIo"""*",, 
2 Amino" a OlrItrololuono .. .. .. .. 2·Amlno".e·OIrIIroIoIuono 
4 Amlno-2.B OlrItrololuano .. .. .. .. ~'AmJno.2.8.DIn1rololuono 
RDX IE-07 .. 2E.oe IE'()7 RDX 
AnIImony .. .. .. .. !Antimony 
Lead .. .. .. Lead 
Nltrat. .. .. .. .. NHl1It. 

!Tolal IE-07 .. 5 .oe ~~'()7 !TOIII 
2 Amino 4 6 Dlnltrotoluene .. .. .. 2 Amlno .... ·u1nltrololuano 
!AJunJrun .. .. .. AJunlrun 
~ntlmOny .. .. .. Antimony 
Bartun .. .. .. BalUn 
Cadmllrn .. .. GadmUn 
Lead .. .. .. .. Leld 

(Total .. .. .. .. !Total 

Non Carcinogenic Hazard Ouollent 

Prtmary ingestion Inhalallon Oarmal 
~-rarM! Drilan Raul •• Tota 

NA 
Uvor 
Uvo, 
Uva, 
Uvor 

Prostate 
KJdnoy 
KJdnoy 

Nono R.fIO~od 
Blood. GS 

NA 

Llwr 
Blood 
Live, 
Blood 
Uvo, 
Blood 
LIw, 
Live' 
LIw, 
Live' 
LI .... ' 

Prostate 
KJdnoy 
KJdnoy 

Blood. as 
BodyWaIgtd 

Blood 

Uvar. Kldnoy 
as 

Uvor 
Live' 

Uvor.K_y 
Live' 
UVO, 

Prostlll 
Blood 

NA 
Blood 

u...r 
Immt.nl, Nina 

Blood 
Kktlty 
Kldnay 

NA 

01 .. ", .. Acro .. 501 _2""", Toll' t a,anl _. Across AI MedII Ind AU E~sur. RoIA.. ~ 
Total RIsk AcroSi Qro4.rdwller 8E.()6 

Tolal Risk Across Swtac. Wit.,. 2E-o 
T 0111 RIsk Acro .. SodImanl .. 

Total Risk ,Acroaa AI MedIIIlrd AI EIIPOIMft Rw •• BE.()6 

• 

, 
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• 
Scenario Tlmetrame Future 
ReceplO< PopuloUon. On,SlIe Resident 
Receptor Age Child 

Medium Exposure Exposur. 
Medium Point 

Surlace SOli Surface 5011 SWMU 3 1 Acre Expoluro Unit 

Ground Wal.r Ground Water SWMU 3 - Shallow Ground Waler 

Surlace Waler Surlace Waler '~WMU 3· Llnlo Sulphur <.;reok 

~edlmant Sedlmenl ,SWMU 3 • Unle Sulphur Creek 

• 
TABLE 921 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Chamlcel Carcinogenic Risk Chamlee! 

Ingestion Inhalation Dermal Exposure 
Route' Tole 

.3.7.e·TCDD Equivalents lE·OS .. lE·07 lE·oe 2.3.7.e· TCDD EquIvalents 
~.4.e.Trlnltrototuene 2E-OS .. SE·oe 2E·OS 2.4.6· Trtnllrotoluene 
2·Amlno-4.6·Dlnl~otoluene " .. .. . . 2·Amlno-4.6·Dlnllrotoluene 
4·Amlno-2.6·Dlnllrotoluene .. .. .. .. 4·Amlno 2.6-Dlnllrototuene 
HMX .. .. .. .. HMX 
RDX 6E-OS .. 2E OS eE·OS RDX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
['-'Nomlum .. .. .. Chromium 
Iron .. .. .. .. Iron 

eed .. .. . . .. Lead 
.. ITotal eE-OS .. 2E·OS IE-04 (Tolal 

1.1.2.2' Tetrachloroethene 7E 05 IE-OS 3E'oe 9E 05 1.1.2.2-Tetrechloroethane 
1.1.2' Trlchloroelhane SE-07 2E-07 2E-Oe 7E-07 1.1.2-Trlchloroelhane 
l.l-D1chloroelhene IE-OS IE-07 SE oe IE-oe 1.I·Dlchloroethena 
~ls.'.2.Dlchloroathane .. .. .. .. ts-I.2·Dlchloroathena 
T euechloroethene 3E-07 2E oe SE·Oe 3E·07 Tetrachloroethane 
trans·I.2-DlchIOloathene .. .. .. .. trans· t .2·0lchloroethene 
rlchloroethene 2E-04 6E·OS 9E·oe 2E-04 ~rlchtoroelhane 

Vinyl Chloride 2E-06 2E·06 4E·06 2E-oe !v1nyt ChlOllde 
.4.6·T~nltrotolu.na 3E-G7 .. 3E-D9 3E-07 ~.4.6.T~nltrototuane 
·Amlno-4.6-0Inllrotoluene " .. .. . . ~·Amlno-4.6.D1nltrotoluene 

4·Amlno-2.6·Dlnltrotoluene .. .. .. . . 4·Amlno·2.6-0Inltrotoluene 
RDX 2E OS .. 7E·Oe 2E-OS ROX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cldmlum 
Iron .. .. .. .. Iron 
Nickel .. .. .. .. Nickel 
Nllrata .. .. .. .. NI~lta 

(Total 3~·04 7E-GS lE·O~ 3E·04 (Totll 
Bromomethane .. .. .. .. romomethane 
2·Amlno·4.6 Dlnitrotoluene .. .. .. 2·Amlno-4.6·0Initrotoluana 
4 Amlno·2.e·Dlnltrotoluono .. .. .. .. 4 Amlno·2.6·0Initrotoluane 
ROX eE·OS .. 2E'07 6E·OS ROX 

.I:Total 6E·OS .. 2E·07 eE·OS (Total 
2·Amlno·4.6·Dlnllrotolueno .. .. .. .. 2 Amlno·4.6·Dlnllrotoluena 
Aluminum .. .. .. .. Aluminum 
Antimony .. .. .. .. Antimony 
Barium .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Load .. .. .. .. Load 

(Total .. .. .. .. (Total 

• 
Non Carcinogenic Hazard Quotient 

Primary Ingestion Inhalallon Dermal Exposu," 
TarAet Orgen ROUI .. Tota 

NA .. .. .. 
liver 15 4 18 
Liver 05 .. 0.1 06 
liver 03 009 04 
liver 007 002 O.tO 

Prostele 2 06 2e 
Kidney 004 .. 004 
Kidney 0.1 0006 0.1 

None Reported 00001 .. 00001 
Blood. GS 09 .. 0.9 

NA .. .. .. .. 
19 5 24 

Liver 007 0003 007 
Blood 003 00009 003 
Liver 0.002 0.0001 0.002 
Blood o t 0005 01 
Liver 0006 00001 0.001 0007 
Blood 001 0.0004 0.01 
Liver 16 02 0.6 17 
Liver 0.01 00009 0.0002 0.01 
Llvar 02 0002 03 
Llvar 07 0003 07 
Liver 1 e 0007 17 

Prostate 09 0.002 09 
Kldnay 01 0.002 01 
Kidney 03 0006 03 

Blood. GS 0.2 00002 0.2 
Body Weight 004 00002 004 

Blood 002 .. 000002 0.02 
20 02 08 21 

L~!r 
01 004 0.001 0.2 
2 001 2 

Llvar S .. 002 5 
Prostato 2 .. 0.006 2 

9 00 004 9 
Liver 0.003 0002 Q.OO4 

Immune. Nalls 0.01 .. 0.01 
Blood 0007 .. 0.007 
Kidney 0005 .. 0005 
Kidney 0003 00004 0004 

NA .. .. -
003 0.03 

Total Risk Acros. Sol 1~·04 Total Hazard Inde. Across Ail Modla and All Exposure Route. 54 
Total Risk Across Groundwator ~04 

Total Risk Acro.s SWMU 3· Lime Sulphur Creek ~OS 
Total Risk Acros. Sadlment .. 

Total Risk Acro .. All Modia and Ail Expo.ure Routes 5E-04 

Total Blood HI ~ 
Total Body Weight HI 

TotaiGSHI _ 

Total Kidney HI ~Q 
T otll liver HI 

Total Nona Raporlod HI 0001 
T otll Prostate HI 

T Otlt Nan, HI 1 

711912002 

.. 



Modlum Exposure Exposure 
Modlum PoInl 

. 

Surlaca Soli Surface 5011 SWMU 3 - 1 Acre Exposure Unll 

f.irOUnd Walor Ground Waler SWMU 3 - Shallow Oround Waler 

Surtace Waler Surlace Waler SWMU 3 • Unle Sulphur Croek 

Sedlmenl Sediment SWMU 3 ·Unle Sutphur Creak 

• 

TABLE 9 22 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. 

Chemical 

2,3.7.8-TCDD Equlvalenl. 
2,4.8-Trlnl~ololuene 
2-Amlno-4.6-Dlnlttololuene 
4-Amlno-M-Olnllrololuene 
HMX 
RDX 
Barium 

admlum 
Chromium 
Iron 
ead 

(Tolal 
1.1.2.2-T .~achloroolhane 
1.1.2-Trlchloroolhane 
1.1-Dlchloroo1hona 
~ls-I.2-0~htoroelhone 

attachloroe1hene 
trans-l,2-Dlchtoroe1hene 
rtchloroelheno 

VInyl Chlorldo 
~,4,8-Trlnltrololuene 
~.Amlno-4.8·0Inl1rotolueno 
~·Amlno-2.8-Dlnltrotoluene 
ROX 
Barium 
Cadmium 
Iron 
Nickol 
Nitrate 

(Total 
Bromomotnane 
2-Amlno-4.8-0Inllrotoluene 
4-Amlno-2,8·0Inllrololueno 
RDX 

(Tolal 
2·Amlno-4.8·Dlnllrololuene 
Aluminum 
Anllmony 
Barium 
Cadmium 
Lead 

(TOIBI 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingesdon Inhalallon Dermal Exposuro 
Routas Tola 

lE-07 .. SE-Q9 lE-07 
2E-08 .. 2E-07 2E-08 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 

7E-08 .. 8E-07 8E-08 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 

9E-08 .. IE-08 IE-OS 
7E-08 2E-08 5E 07 9E-08 
SE-08 2E-08 3E-Q9 7E-08 
IE-07 2E-OS 8E-ll9 lE-07 
.. .. .. .. 

3E-08 2E-Q9 9E-Q9 4E-08 .. .. .. .. 
2E-05 7E-08 2E-08 2E-05 
2E-07 3E·Q9 7E-Q9 2E'07 
3E-08 .. 5E·IO 3E-OS .. .. .. .. 
.. .. .. .. 

2E·08 .. IE-OS 2E-08 .. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 

3E'05 91'-08 2E-08 41'·05 .. .. .. .. 
.. .. .. .. 
.. .. .. .. 

6E·06 .. 3E·08 6E·08 
6E·08 .. 3E-08 6E·06 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 

Chomlcal 

2.3.7,8-TCDD EQulvelenls 
2,4.6-TrlnllrOlo1uene 
2-Amlno-4.6-Dlnllrololuene 
4-Amlno-2.6 Dlnllrololuene 
HMX 
RDX 
Berlum 
Cadmium 
Chromium 
Iron 
Leed 

(Tolal 
1.1,2.2-T olrachloroolhane 
1.1.2-Trlchloroelhane 
I, I Dlchloroelheno 
cls-I.2-Dlchloroelhana 
Tettachtoroelhene 
ttana-I.2-Dlchloroe1hen. 

rlchloroolhane 
Vinyl Chloride 
2.4.8· Trinitrotoluene 
-Amlno-4.8-0Inltrotoluene 
·Amlno-2.&·DlnIlrotoluena 

ROX 
Barium 
Cedmlum 
Iron 
Nickel 
Nllral' 

(Totel 
Bromomelhano 
2 Amlno·4,8 Olnllrololueno 
4-Amlno-2.8-0Inltrotoluene 
RDX 

(TOlal 
2·Amlno-4.6-olnllrololuene 
Aluminum 
Anllmony 
Barium 
Cadmium 
Load 

(TOIBI 

Primary 
T argol Organ 

NA 
Liver 
Liver 
Liver 
Liver 

Proslale 
Kidney 
Kidney 

None Reported 
Blood. GS 

NA 

Llvar 
Blood 
Llvar 
Blood 
Liver 
Blood 
liver 
Liver 
Liver 
Liver 
Llvar 

Proslat. 
Kidney 
Kidney 

Blood. GS 
Body Weight 

Blood 

OS 
Liver 
Liver 

Proslale 

Liver 
Immune. Nalls 

Blood 
Kidney 
Kidney 

NA 

Non-C.rclnogon,c Hazard Quoftenl 

Ingestion Inhalation Dermal Exposure 
Rou10S Tole 

.. -- .. 
S 0.8 8 

02 .. 002 02 
a I .. 0,01 0.1 
002 0,003 003 
07 .. 008 0,8 
001 .. .. 001 
004 .. 00008 004 

000004 .. 000004 
03 .. 03 .. .. .. .. 
8 .. 0.7 7 

002 .. 0002 002 
0,008 0.0004 0.008 
00007 .. 000005 00007 
003 .. 0,003 003 
0002 000005 00008 0002 
0004 00002 0004 

5 008 0.5 5 
0004 00002 0,0001 0.004 
007 .. 0001 007 
02 0002 02 
05 0004 05 
0.3 0001 0.3 
004 .. 0,0008 0.04 
01 0003 0.1 
005 000008 005 
001 00001 001 
0005 0000009 0005 

6 006 05 .6 
0.03 002 0,0008 0,05 
0.7 .. 0008 0.7 
1 001 I 

0.6 .. 0003 0.& 
3 002 0.02 3 

00007 .. 0,0002 
~:: 0004 .. .. 

0002 .. 0002 
0001 .. 0.001 
00008 000004 00009 .. .. .. .. 
0008 .. OQUUO! O'~ 

lolel Hisk Across SOli 1~-0~ Tolal ~ aurd Inde. Across All Media and All Exposure Routes 18 
Tolal Risk Across Groundwaler 41;-oS 

Tolal Risk Across SWMU 3 LIllie Sulphur Creek 6E-08 Tol,1 Blood HI ~ 
Tolal Risk Across Sedlmenl .. Tolal Body Walght HI . 1 . 

T olal Risk Across All Media and All Exposure Routes 5~·0~ Tol,IOS HI .. 

Tolel Kidney HI ~~ 
T 01.1 Liver HI 4 

T 01.1 Non. Reported HI 
T Olsl Prosl." HI 2 

T olsl N,ne HI 

• ./1912002 



• 
Medium Exposure Exposure 

Medium PoInl 

/ 

Surface Soli Surtace SOIl SWMU 3·8 Acre Exposure Unit 

f3round Waler GrOund Water SWMU 3 - Shallow Ground Waler 

purlace Watar Surface Water SWMU 3 - Llnla Sulph", Cra.k 

Sedlmenl Sedlmenl SWMU 3 - lInl. Sulphur Creek 

• 
TABLE 9 23 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. 

Chemical 

2.3.7.B·TCDD Equlvalenls 
~.4.8-Trlnllrololuene 
~-Amlno-4.8 Dlnltrololuana 
4-Amlno 2.8-DlnltroI0Iuene 
HMX 
RDX 
Barium 
Cadmium 
~hromlum 
Iron 
Lead 

_/Tolal 
1.1.2.2-Telrachloroethane 
1.1.2-Trichloroethane 
1.1-Dlchloroelhene 
1.·l.2·Dlchloroethene 
~ etrachloroethene 
lTan.·l.2-Dlchloroethene 

rlchlOfoothene 
Vinyl Chloride 
2.4.6-Trlnllrololuene 

-Amlno-4.S DlnllTotoluene 
4-Amlno-2.8-DlnllTotoluene 
RDX 
Barium 
Cadmium 
Iron 
Nickel 
Nllrate 

{Total 
Bromomelhan8 

-Amlno-4.8-Dlnltrotoluena 
4-Amlno 2.6-Dlnllrololuen. 
RDX 

{Total 
2-Amlno-4.6-Dmllrotoluene 
Aluminum 
Anllmony 
Barium 
Cadmium 
Laad 

1T0tai 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Roule. Tola 

lE08 .. lE-07 IE-OS 
9E 08 .. 2E-08 lE-07 .. .. .. .. 
.. .. .. .. 
.. .. .. .. 

4E-07 .. lE-07 SE 07 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. .. .. .. .. 

2E-06 -. 2E·07 2E·08 
7E·OS IE-OS 3E-06 9E-OS 
SE-07 2E-07 2E-08 7E-07 
lE·06 lE-07 SE·08 lE-06 
.. .. .. .. 

3E·07 2E-08 SE-Oe 3E-07 .. .. .. .. 
2E-D4 6E-OS 9E·06 2E·04 
2E·08 2E-08 4E-08 2E-06 
3E-07 .. 3E-09 3E-07 .. .. .. .. 
.. .. .. .. 

2E·OS .. 7E-08 2E-OS .. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. 
.. .. .. .. 

3E-04 7E-OS IE-OS 3E-04 .. - .. .. .. 
.. .. .. .. 
.. .. .. .. 

6E-OS .. 2E-07 6E-OS 
6E-OS .. 2E-07 SE·OS .. .. . .. 
.. .. .. .. 
.. .. .. 
.. .. .. .. 
.. .. .. 
.. .. .. .. 
.. .. .. .. 

Chemical 

2.3.7.B-TCDD EqUivalenl. 
2.4.8-Trlnllrololuene 
~ Amlno-4.e-Omltrotoluene 
4 Amlno-2.e·Oinltrotoluene 
HMX 
RDX 
Barium 
Cadmium 
Chromium 
Iron 
Laad 

(Tolal 
1,1.2.2-1 etrachloroelhane 
1.1.2· Trichloroethane 
1.1-Dlchloroelhene 
cl.·l.2-Dlchloroall1ene 

elTachloroel!lene 
Irana-l.2·Dlchloroelhene 
rlchloroethene 

Vinyl Chloride 
~.4.6-Trlnltrotoluene 
2-Amlno-4.8·DlnllTotoluano 
4·Amlno-2.8·Dlnltrotoluona 
RDX 
Barium 

admlum 
Iron 
Nickel 
Nllrate 

(Total 
8romomethane 
2 Amlno-4.6-Dlnl~otoluane 
4-Amlno-2.6-Dlnllrololuena 
RDX 

.1191al 
2-Amlno-4.8·Dlnltrotoluene 
Aluminum 
Anllmony 
Barium 
Cadmium 
lead 

1T0tii 

• 
Non Carcinogenic Hazard Quotient 

Primary IngestIon Inhalation Dermal Exposure 
Tarllel Organ Route, TOle 

NA .. .. 
Li .... er 007 002 009 
Liver 009 003 01 
Liver OOB .. 002 0.10 
Liver 0001 00003 0002 

Proslale 001 0004 002 
Kidney 005 .. 005 
Kidney 003 0002 003 

Nona Reporled 00002 .- 0.0002 
Blood.GS 1 .. 1 

NA .. .. .. 
1 0.07 2 

Liver 007 00p3 007 
Blood 003 0.0008 003 
Liver 0.002 .. 0.00010 0002 
Blood 01 .. 0005 0.1 
Liver 0008 00001 0.001 0.007 
Blood 0.01 .. 0.0004 0.01 
Liver 18 0.2 0.8 17 
Liver 0.01 00008 0.0002 0.01 
Liver 02 0002 03 
Liver 0.7 0003 07 
liver 2 0007 2 

Prostate 09 0002 08 
Kidney 01 0002 01 
Kidney 03 0.008 03 

Blood.GS 02 00002 02 
Body Weight 004 .. 00002 004 

Blood 002 .. 000002 002 
20 02 0.9 21 

as 01 004 0001 0.2 
liver 2 001 2 
Liver 5 0.02 5 

Proslale 2 0008 2 
8 00 0.04 9 

Liver 0003 0002 0004 
Immune. Nail. 001 .. 001 

Blood 0007 .. 0007 
Kldnay 0005 .. 0005 
Kidney 0003 00004 0004 

NA .. .. .. .. 
003 002 003 

olal Risk Across :so I 2t:-08 Tolal ~ ozarQ Indax Acros. All Media and All ",posura Houta. J2 
TOIBI Risk Aeross Groundwater 3E-D4 

T alai Risk Acros. SWMU 3 • lInla Sulphur Creek 8E-OS T 01.' Blood HI 
Total Risk Aeros. Sedlmant .. TOlal Body Weight HI 

Total Risk Aeross An Media and All Expos",a Route. 4E-04 Totll as HI I· Total Kidney HI 
Total Llvw HI 

T olal None RepoI1ad HI 0 
TOIII PrOttotl HI 3 

Totll NIII, HI .01 

7119/2002 

. 
." 
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Medium Exposure Expo.ure 
Medium Polnl 

Surloce Soli Surface 5011 SWMU 3 - a-Acre Exposure Unll 

i'iround WalOf Ground Wal,r SWMU 3 - Shallow uround WIiOf 

fSUtlac. Walar Surface Water SWMU 3 • Unte Sulphur Crook 

Sedlmenl Sediment I:;WMU 3 • Unle Sulphur Creak 

• 

TABLE 9 24 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. 

Chemical 

2,3,7,e-TCOO Equivalents 
2,4,a-Trlnltrololuene 
2-Amlno-4,a-Dlnllrololuene 
4-Amlno-2,a-Dlnllrololuene 
rlMX 
RDX 
Barium 
Cadmium 
Chromium 
Iron 
BId 

_{Total 
1,1.2,2· Telrachloroethane 
I, 1,2-Tr1chloroalhane 
1,I-DlchiOloaihene 
I.· I ,2-Dlchloroethene 
etrochioroethene 

trana· I ,2·Dlchloroethene 
rlchlor08thene 
Inyl Chloride 
,4,8-Trlnltrololuene 
-Amlno-4,a-Dlnltrolotuene 

4·Amlno-2,8-Dlnltrololuene 
RDX 
Barium 
Cadmium 
Iron 
Nickel 
Nltrale 

JTotal 
Bromornelhano 
~ Amlno-4,8-Dlnltrololuone 
4 Amlno-2.a-Dlnltrolotuena 
ROX 

(Total 
2 Amlno-4,6 Olnllrololuone 
AlUminum 
iAnllmony 
Barium 
Cadmium 
Lead 

(Tolal 

CENTRAl TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Cerclnogenlc Risk 

InQe.llon Inhalation Derm.1 Exposure 
RoUles TOla 

IE'07 .. SE-09 IE-07 
IE-Oe .. IE-09 IE-oe 
.. .. .. 
.. .. .. .. .. .. .. .. 

~E-oe .. 5E-09 5E-oe 
.. .. .. .. 
.. .. .. .. 
.- .. .. .. 
.. .. .. .. .. .. . - .. 

2E.o7 .. IE·oe 21:.07 
7E-Oa ~~:: 5E-07 9E-oe 
SE-oe 3E-09 7E-Oa 
IE-07 2E'Oa aE-09 IE-07 .. .. .. .. 
3E-oe 2E-09 9E-09 4E-oe .. .. .. .. 
2E-05 7E-06 2E-06 2E-05 
2E-07 3E-09 7E-09 2E·07 
3E·oe .. SE-IO 3E-oe 
.. .. .. .. 
.. .. .. .. 

2E·06 .. IE-oe 2E-06 .. .. .. .. .. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 

3E-05 9E-06 2E-08 4E.oS 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 

SE-06 .. 3E·oe aE-06 
6e-08 .. 3E-oe aE-06 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. .. .. .. .. 
.. .. .. .. 
.. .. .. .. 

Chemical 

~,3,7,e-TCDD Equlvelenl. 
~,4,a TrlnltrOloluene 

-Amlno-4,6-Dlnltrololuone 
4-Amlno-2 a-Dlnlnololueno 
HMX 
RDX 
Barium 
Cadmium 
Chromium 
Iron 
Lead 

(Tolal 
1.1,2,2·Tetrachioroalhana 
I, I ,2-Trlchloroathane 
I, I -Dlchloroalhene 
II- I ,2-Dlchloroethene 
etrochloroeihene 

trana- I ,2-Dlchloroelhene 
rk:hlor08thone 

Vinyl Chloride 
2,4,8-Trlnltrolotuone 
2-Amlno-4,8-Dlnltrololuane 
4·Amlno-2,8-Dlnltrolotuene 
RDX 
Barium 
Cadmium 
Iron 
Nickel 
Nltra" 

{Tolal 
I!romornelhane 
2-AmIno-4,8-0Inltrotoluon. 
4-Amlno-2,8-Dlnltrolotuene 
RDX 

_[Total 
~-Amlno-.,a-ulnltrololuone 

Aluminum 
Antimony 
Barium 

adm1um 
L.ad 

(Total 

Non-Carcinogenic Hazard auo~enl 

Primary Ingesllon Inhalation DOfmal Exposure 
TargelOrgan Routes Tola 

NA .. .. .. 
Llv.r 002 0003 0,02 
Liver 003 0,003 003 
ltver 003 0,003 003 
LIvOf 00004 000005 00005 

Pro"ele 0005 00005 0005 
Kldnoy 002 .. .. 002 

I Kidney 001 00002 001 
Nona Reporled oooooa .. 000008 

Blood,GS 04 .. 0,4 
NA .. .. .. .. 

05 .. 0010 05 
LIvOf 002 .. 0,002 0,02 

I Blood 000II .. 00004 000II 
LIvOf 0,0007 .. 0.00005 0,0007 
Blood 0,03 .. 0,003 0,03 
LIvOf 0002 000005 00008 0002 
Blood 0004 00002 0004 
LIv.r 5 006 0.5 5 
LIvOf 0,004 00002 0,0001 0,004 

I LIv.r 007 .. 0001 007 
LIvOf 02 .. 0002 02 I 
liver 05 0004 05 

Proslal. 03 0,001 0.3 
Kidney 004 0,0008 004 
Kidney 01 .. 0003 0,1 

Blood,GS 005 00000II 005 
Body Weight 001 .. 0,0001 0,01 

Blood 0005 .. 0000009 0.005 
a 006 O.b a 

G:; 003 002 00008 006 

I 
liver 07 .. 0.006 07 
Liver I .. 0.01 I 

Prosta'i 0.8 .. 0003 oe , 

3 002 002 3 
Liver 00007 00002 00008 I Immune, Nail. 0004 .. 0004 
Blood 0.002 .. 0002 
Kidney 0.001 .. 0.001 
Kidney ooooa 000004 00009 

NA .. .. .. .. 
0.00II .. 0.' .oooa 

T olal Risk ""ross :;011 21:-0 T olal ~ oz.ro IndeK Aero .. All Madia and All E .posura Route. 10 
Total RI.k Across Groundwaler ~E-OS 

Tolal Risk Acros. SWMU 3 - L1nte Sulphur Creek ~-06 Tolal Blood HI 
T olal RI.k Acros. Sedlmanl .. Tolal Body W.lght HI 

Tolal RI,k Acros. An Modla and An Exposur. Route. 41:-05 TolalOSHI 

Tolal Kidney HII 
T olal LIvOf HI 

Tolal None Raported HI 
T olal Proslal. HI .9 

T olal N.III HI • 

• ."19'2002 



• 
Medium 

Surlace 5011 

[Ground Walor 

Sur ace Waler 

-
Sediment 

Scenano Ttm8ifame Future 
IReceplor Populallon On Slle Resident 
Receplor AQe Adu" 

Exposure Exposure 
Medium Point 

Surlace 5011 SWMU 3, 1 Acre Exposure Un" 

Ground Water SWMU 3 - Shallow Ground Walar 

Surface Water SWMU 3 - llnle Sulphur Creek 

Sedlmenl ISWMU 3 - Llnte Sulphur Creek 

• 
TABLE 9 2S 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. 

Chemical 

12,3,7 B-TCDD Equivalents 
~.4.6-Trlnl~ototuane 
2-Amlno-4.6-Dlnltrotolueno 
~.Amlno-2.6-Dlnl~otoluene 
HMX 
RDX 
Berlum 
Codmlum 
Chromium 
Iron 
laad 

(Total 
1,1,2.2-Totrechloroethane 
1,1,2-Trlchloroalhano 
1,I-Dlchloroethena 
I<,IS-l.2-Dichloroethono 
r-etrechloroethene 
trans-l.2-Dlchloroethene 
rlchloroeihane 

Vinyl Chloride 
.4.6-Trlnltrotoluena 
-Amlno-4.6-Dlnltrotolueno 
-Amlno-2.6-0Inllrotoluana 

RDX 
Berlum 
Cadmium 
Iron 
Nickel 
Nltrete 

(Total 
Bromornethane 
-Amlno-4.6-0Inltrotoluene 

4-Amlno-2.6-Dlnltrololuene 
RDX 

(Total 
-Amlno--~,6·0Inllrololuene 

Aluminum 
Antimony 
Bonum 
Cadmium 
Lead 

(Total 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation carmal Exposure 
Routes Tota 

6E-07 .. 6E-08 6E-07 
BE-06 .. 3E-OS IE-OS .. .. .. .. 
.. .. .. .. _. .. .. .. 

3E-OS .. tE OS 4E-OS .. .. .. .. 
.. .. .. .. 
.. .. .. 
.. .. .. .. 
.. .. .. .. 

4E-OS .. lE-DS SE·OS 
SE-05 IE-OS 7E-OS lE-04 
6E-07 lE-07 4E-OB BE-07 
tE-OS lE-07 lE-07 IE-OS .. .. .. .. 
3E-07 IE-DB tE-07 4E-07 .. .. .. .. 
2E-04 5E-OS 2E-OS 3E-04 
3E-OS 2E DB 9E-OB JE-08 
4E-07 .. 6E-09 4E-07 
.. .. .. .. 
.. .. .. .. 

3E-OS .. 2E 07 3E OS 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 

3E-04 6E-05 3E-05 4E-04 
.. ~, .. .. .. 

.. .. .. 
.. .. .. .. 

7E-05 .. 4E-07 7E-05 
7E-05 .. 4E-07 7E 05 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. 
.. .. .. .. 
.. .. .. .. 

TOlal Risk Acros. 5011 _5E-05 
Total Risk Across Groundwater 4E-04 

TOlal Risk Across SWMU 3 -llnle Sulphur Creek 7E-05 
T olal Risk Across Sediment .. 

Tolal Risk Across Ali Media and All E.posuro Routes _5E:9L 

Chemical 

2.3 7 .B-TCDD Equivalents 
2 4.8-Trlnllrotoluane 
2-Amlno 4.6-Dlnllrololuone 
4-Amlno-2 6 Dln"rOloluene 
HMX 
RDX 
Barium 
Cedmlum 
Chromium 
Iron 
.ad 

iTotel 
1,1,2.2-Tatrachloroathane 
1,1,2-Trlchloroethano 
t,I-Dlchloroethane 
la-l,2-Dlchloroelhene 
etrochloroelhene 

trans· 1 ,2-Dlchloroelhono 
rlchloroethena 

Vinyl Chloride 
2,4,6-Trlnltrotoluane 
2-AmIno-4.6-01nItrololuona 
4-Amlno-2,6 Dlnltrotoluene 
RDX 
Berlum 
Cadmium 
Iron 
Nickel 
Nitrate 

(Totel 
Bromorneihana 
2 Amlno-4,B-Dlnltrotoluene 
4-Amlno-2.8-0Inltrotoluene 
ROX 

(Tolal 
2-Amlno-4.8-Dlnltrotoluene 
Aluminum 
Antimony 
Barium 
Cadmium 
Lead 

(Total 
ala 

• 
Non-CarcinogenIC Hazard Quotient 

Primary Ingestion Inhalalion Dermal Exposure 
Taraot Oraan Rout .. Toto 

NA .. .. 
livor 2 De 2 
liver 005 002 008 
Liver 003 001 005 
liver OOOB 0003 DOl 

Prostate 02 0.10 0.3 
Kidney 0005 .. 0005 
Kldnay 001 .. 00010 0.01 

None Reported 000001 .. 000001 
Blood,GS DID .. 010 

NA .. .. .. .. 
2 O.B 3 

liver 002 0.002 002 
BlOod 0008 0.0005 0008 
liver 00006 0.00008 00007 
Blood 003 .. 0.003 003 
liver 0002 000003 0.0007 0002 
Blood 0004 00002 0004 I 
liver 4 004 05 5 
liver 0004 00001 0.0001 0.004 
liver 007 0001 0,07 
liver 02 0002 02 
lIVer 05 .. 0004 05 

Pro.tato 0.2 0001 0.2 
Kldnay 003 0001 0.04 
Kidney 010 0.004 0.1 

Blood,GS 005 00001 005 
Body Weight 001 0,0001 001 

Blood OOOS 000001 0005 
6 004 0.5 6 

as 0.03 DOl 00007 0.04 
liver 0,7 .. 0006 0,7 
lIVer 1 001 1 

Prostate OB .. 0003 DB 
3 00 00 3 

Liver 00003 00002 00005 
Immune, Nalis 0002 .. .. 0002 

Blood 00007 .. 00007 
Kidney 00005 .. 00005 
Kidney 00004 000008 00004 

NA .. .. -
Oow o I !XI 0004 

.. ard Inao. Acro.s All Mad,a and All E'posure Houtea 12 

T olal Blood H( 
TolAI Body Welghl H( 

TotalGSHI I T olal Kidney HI 2 
Total liver HI 10 

T olal None Reported HI 0 1 
T olal Proaill. HI 1 

Tolol Naill HI 

711912002 
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Medium Exposure E'Posure 
Medium Polnl 

Surface Sod Surface SOil SWMU 3· I Acre Exposure Unll 

Ground Waler Ground Waler SWMU 3 • Shallow Ground Waler 

Surface Water Surface Waler SWMU 3 • Llttlo Sulphur Crook 

Sedlmonl Sedlmenl SWMU 3 • L1l1la sulphUr (;reok 

• 

TABLE g 26 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
RoUie. Tala 

2,3,7,8·TCOD Equlvoienls SE·08 .. 2E·OS Sf·08 2,3,7,8·TCOO Equlvalenls 
2,4,6· Trfnltrololuane 8E·07 .. 9E·08 9E·07 ,4,6· Trtnltrololuene 
~·Amlno·4,8-Dlnltrololuene .. .. .. .. ·Amlno·4,8·Dlnllrololuana 
~·Amlna·2,6·0Inltrololuane .. .. .. .. 4·Amlna·2,6·Dlnllrololuana 
HMX .. .. .. .. HMX 
RDX 3E·06 .. 3E'07 3E·06 RDX 
~arturn .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
p,tomlurn .. .. .. .. Chromium 
Iron .. .. .. .. Iron 
aad .. .. .. .. Laad 

tTolal 3f·06 .. 4E,07 4E·06 (Tolal 
1,1.2.2·TetrachiorOBlhane lE·OS IE 06 lE-D8 IE·OS 1,1.2.2· T etrachloroelhane 
1,1,2·TrfchlOfOBlhane 8E-D8 IE·08 6E·OS IE'07 I, I ,2· Trlchloroalhane 
1,I·Dlchioroelhene 2E·07 IEOS 2E·08 2E·07 1,I·DlchiorOBlhene 
1s·1,2·Dlchloroalhane .. .. .. .. 1.·l,2·DlchiOfoalhene 
etrachloroalhene 4E·08 2E·09 2E 08 BE·08 elrachloroalhene 

trana·I,2·Dlchloroalhana .. .. .. .. trana·I,2·Dlchloroalhene 
richlOfOBlhane 3E·05 SE-06 3E·06 3E·OS rfchlOfOBlheno 

Vinyl Chlortde 4E'07 2E·09 'IE'08 4E'07 Vinyl Chlorfde 
,4,8·Trlnltrololuane 5E'()8 .. IE.()9 SE·08 ,4,6-Trlnltrololuana 
·Am!na·4,6-Dlnltrololuene .. .. .. .. 2·Amlno-4,8-Dlnltrololuene 

4·Amlno-2,6-Dlnltrololuene .. .. .. .. 4·Amlno-2,8·Dlnltrololuene 
RDX 4E·06 .. 3E·08 4E·06 RDX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Iron .. .. .. .. Iron 
Nickel .. .. .. .. Nickel 
Nllrale .. .. .. .. Nltrale 

ITolal 410·05 7E·06 4E-06 5E'05 (Tolal 
Bromomethane .. .. .. .. 8romomelhane 
·Amlno-4.6·Dlnltrololuene .. .. .. .. 2·Amlno-4,6·Dlnlllololuen. 

4·Amlno-2,6·Dlnllrololuane .. .. .. .. 4·Amlno-2,6·Dlnltrololuane 
RDX 9E·06 .. 6E·OS 9E·06 RDX 

ITolal 9E·06 .. 6E·08 9E·06 (T01a1 
2·Amlno-4.6 Dmllrololuena .. .. .. .. 2·Amlno-4,6-D nlllOloluane 
Aluminum .. .. .. Aluminum 
Andmony .. .. .. .. Anllmony 
Barium .. .. Barium 
Cadmium .. .. Cadmium 
Lead .. .. .. .. Lead 

!Tolal .. .. .. .. (Tolal 
alai HISk I\Cross Soli ~·06 ala 

Total Ris){ Across Groundwater 510·05 
Tolal Risk Across SWMU 3· Little SUlphur Creek 91:·06 

T Dial RISk Across Sedlmenl .. 
TOlal Risk Across All Media and All Exposure Roule. __ 6E·05 

• 

Non Carclnoganlc Harard Quodenl 

Primary Ing95110n Inhalation Dormal E'Posure 
TaroelOraan RoUIeaTola 

NA .. .. . . 
Llvar 05 006 06 
Liver 002 0002 002 
Llvar 001 .. 0001 001 
Llvar 0003 00003 0,003 

Proslala 008 0009 009 
Kidney 0002 .. 0002 
Kidney 0004 000009 0.004 

None Raporled 0000004 . . 0000004 
Blood. OS 003 .. 003 

NA .. .. .. .. 
088 .. 0.073 078 

liver 0009 .. 00009 0.01 
Blood 0004 00003 0.004 
live' 00003 .. 0,00003 0,0003 
Blood 001 0002 0.02 
Llvar 00008 000001 00004 0001 
Blood 0002 .. 00001 0002 
Llvar 2 001 03 2 
Liver 0002 000005 0,00007 0002 
Liver 003 .. 00007 003 
Liver 0,09 .. 0.0009 0,09 
Liver 02 0.002 02 

Prollale 01 .. 0.0008 01 
Kldnay 002 00005 002 
Kldnoy 005 .. 0002 005 

Blood,GS 002 .. 000005 0.02 
BodyWelghl 0009 .. 0.00006 0006 

Blood 0002 .. 0000005 0002 
3 001 0.3 

L~:r 
001 0003 ~: 002 
03 .. 03 

LIvSf 06 .. 0007 06 
Proslal. 03 .. 0,002 03 

I 0003 0.01 1 
Liver ~:48 000002 0,00009 

Immune, Nalls .. 00004 
Blood 00002 .. 00002 
Kidney 00001 .. 00001 
Kidney 000009 0000004 000009 

NA .. .. .. 
0.0009 0.00002 0 09 

azard lnaer Across All Mad,a and All Erpolur. HoUI .. 5 

Tolal Blood HI ~ 
TOlal Body Welghl HI 

Tolal OS HI 00 

Total Kidney HI ~al 
T Dial LIvSf HI 4 

T Dial None Reporled HI • 
T Dial Proslele HI 0, 

Tolal Nalls HI ~ 

.'1912002 



• 
Scenarto Tlmelrams' Future 
Receptor Population On-Slta Resident 

eceotor Aae AdUlt 

Medium E)(Posure EKPosure 
Medium Point 

Surlace 5011 Surface 5011 SWMU 3 - 6-Acre EKPosu,e Unit 

round Water Ground Water SWMU 3 • Shallow G,ound Wale' 

Su,loce Wat., Surlace Waler SWMU 3 . Llnte SUlphu, Creek 

Sediment Sedlmenl SWMU 3 • L1nle "Ulphur l;reek 

• 
TABLE 9 27 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalallon Dermal Exposure 
Route. Tota 

.3.7.S-TCDO Equlvalenls 5E-07 .. 6E-OS 6E-07 2.3.7.S TCDO Equlvalenls 
• 4.6·T,lnll,otoluone 4E-OS .. IE·OB SE-OB 2.4.6-Trlnllrololuene 

2-Amlno-4.S-0Inltrololuane .. .. .. .. 2 Amlno-4.6-Dlnlt,otoluena 
4-Amlno-2.8-Dlnltrololuene .. .. .. .. 4-Amlno-2.8-Dlnltrotoluene 
HMX .. .. . . .. HMX 
RDX 2E'07 .. 7E·OS 2E·07 RDX 
Ba,lum .. .. .. ., Barium 
Cadmium .. .. .. .. Cadmium 
Chromium .. .. .. .. Chromium 
Iron .. .. .. .. Iron 

ead .. .. . . .. Lead 
(Total 7E'07 .. IE'07 9E'07 (Total 

I.I.2.2-Tetrachlo,oethane 8E'05 IE-05 7E·08 IE-04 1.1.2.2' T etrechloroethana 
1.1.2· Trlchloroothan. 6E-07 IE 07 4E-OS BE-07 1.1.2· Trichloroethane 
1.I·Dlchloroothene IE·08 IE·07 IE-07 IE-08 1.I·Dlchloroathene 
la·I,2-Dlchloroethene .. .. . . .. cl.·1.2·Dlchloroothene 
etrachloroothene 3E-07 IE-OS IE-07 4E·07 T etrachloroethene 

trans·I.2-0Ichloroothene .. .. . . .. trana·I.2-0Ichloroethene 
rlchloroothene 2E-04 6E'05 2E 05 3E·04 rlchloroethene 

:vtnyl Chloride 3E·08 2E·OS 9E·08 3E-08 Vinyl Chloride 
2.4.8-T~nltrotoluene 4E-07 .. 6E-08 4E·07 2.4.8-Trinitrotoluene 
·Amlno·4.8·Dlnltrotoluene .. .. . . .. 2 Amlna-4.6-0Inltrotoluene 

4·AmIna-2.8·Dlnltrololuene .. .. .. .. 4·Amlno·2.6-Dlnltrotoluene 
RDX 3E'05 .. 2E·07 3E·05 RDX 
Barium ., .. .. .. Barium 
Cadmium .. .. . . " Cadmium 
Iron .. .. .. .. Iron 
Nickel .. .. .. .. Nickel 
Nitrate .. .. .. .. Nitrate 

(Total 3E·04 6E-05 3E·05 4E·04 (Tolal 
Bromomethene .. .. .. .. Bromomethane 
2·Amlno-4.6·Dlnltrololueno .. .. .. .. 2·Amlno·4.8-0Inltrotoluena 
4·Amlno·2.8-Dlnllrololuene .. .. .. .. 4·Amlna-2.8·0Inltrololuene 
RDX 7E·05 .. 4E·07 7E-05 ROX 

ITotal 7E-05 .. 4E·07 7E·05 (Total 
>!:AmIna-4.8-Dlnltrololuene .. . ., .. .. 2-Amlno·4.8·Dlnlt,otolueno 
Aluminum .. .. .. .. Aluminum 
Antimony .. .. .. Antimony 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Lead .. .. " .. Lead 

(Totel .. .. .. .. (TOlal 

• 
Non Carcinogenic Hazard Quotient 

Primary Ingoshen Inhalation Dermal EKPOlure 
T araet Oraan RaUl .. Toto 

NA .. . . 
Live, ODD7 0003 DOl 
Live' 0010 0004 001 
Liver ODDS 0003 0.01 
liver 00001 .. 000005 0.0002 

Proalale ODD2 00008 0.002 
Kidney 0005 .. ODDS 
Kidney 00D3 00003 0.004 

None Repo,led 000002 . . 000002 
Blood. GS 01 .. 01 

NA .. .. .. 
02 .. 0.01 02 

Live, 0.02 0.002 0.02 
Blood ODDS 0.0005 OOOS 
Liver 00008 o ooooS 00007 
Blood 003 .. 0003 0.03 
Liver 0002 000003 00007 0.002 
Blood 000' 00002 0.00' 
liver 4 00' 0.5 6 
Liver 0004 00001 0.0001 0.004 
Liver 007 0001 0.07 
Liver 02 0.002 02 
liver 05 0004 05 

Pros tete 0.2 0001 0.2 
Kidney 003 .. 0001 0.04 
Kidney 0.10 0.004 0.1 

Blood. GS 005 00001 005 
Body Weight DOl 0.0001 0.01 

Blood 0005 .. 000001 0.005 
6 004 D.5 6 

GS 0.03 ~Ol 00007 0.04 
Liver 0.7 .. 0.008 0.7 
Liver I 0.01 I 

P,ostate 06 0003 0.6 
3 001 0.02 3 

Liver 00003 00002 0.0005 I 
Immune. Neils 0002 .. 0.002 

Blood 00007 .. 00007 
Kidney 00005 " 00005 
Kidney 0000. 000008 0.0004 I 

NA .. .. .. 
0003 .. 00003 0104 

10lal Risk 'lCross Soil 9E·07 otal ~aurd lnaex ACross "II Media and All txpo.ure Houte. B 
T otel Risk Across G,oundwater 4E·04 

T alai Risk Across SWMU 3 • LlHle Sulphur Creek 71:·05 
Total Risk Across Sediment .. 

Total Risk Aero.s All Modla and All exposur. Route. SE-04 

Total Blood HI ~ 
Tolal Body Weight HI . I • 

TotllGSHI 

Total Kidney HI ~.' 
T alai Llvlf HI 

T alai Nono Raporlod HI 
T 0101 Prostete HI 8 

Total NIIII HI ;22 
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Modlum Exposure Exposure 
Medrum PoInl 

Surface Soli Surlaee 5011 SWMU 3 - 6-Acre Exposure Unll 

pround Waler Ground Waler SWMU 3 - Shallow Oround Waler 

ISurlaee Waler Surface Waler SWMU 3 - Little Sulphur Creek 

Sedlmenl SedIment SWMU 3 - Llnle Sulphur Creek 

• 

TABLE 9 2S 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemicil Cerclnogenlc Risk Chemical 
\ 

Ingestion Inhelation Dermal Exposure 
RouiesTola 

2,3,7,S-TCDO Equlvalenl. SE-OS -- 2E-09 5E-08 _3,7,S-TCOO Equlvalenls 
2,4,e·Trlnlnololueno 4E-09 .. 4E·l0 4E'09 ~,4,8-Trlnllrololuenl 
2-AmIn0-4,S-0Inlttololuene .. .. .. . . 2-Amlno-4.S·0Inllrololuene 
4·Amlno-2,6-0Inlttololuene .. .. .. . . 4-Amlno·2.6 Olnllrololuene 
HMl( .. .. .. .. HMX 
RDX 2E-06 .. 2E-09 2E-08 RDX 
Barium .. .. .. -- Barium 
Cadmium -- -- .. -- Cadmium 
Chromium -- -- _. .- Chromium 
Iron -- -- -- -- Iron 

ead .. .. .. .. Lead 
(Tolal 7E·08 .. 4E 09 8E-08 (Tolal 

1,1,2,2' Tetrachloroelhane lE-05 lE-06 lE-08 IE-OS 1,1.2,2-T etrlchloroelhane 
1,1,2-Trichloroethane 8E-08 lE-08 6E-09 lE-07 1,1,2-Trlchloroethene 
1,I-Dlchloroethene 2E-07 lE-08 2E-08 2E-07 1,1-0Ichloroalhena 
Fla· 1 ,2-0Ichloroelhene -- -- -- -- Is-l,2-Dlchloroelhenl 

etrachloroethene 4E-08 2E-09 2E-08 SE-08 etrachloroelhene 
Irans-l,2-Dlchloroathene -- .- -- -- Irlns-l,2-Dlchloroelhena 
~chloroalhen. 3E-05 5E-OS 3E 06 3E-05 ochloroathena 

Vinyl Chlo~de 4E-07 2E-09 IE-OS 4E-07 Vinyl Chloride 
2,4,S-Trlnltrololuene 5E-08 -- lE-09 5E-08 ~,4,e. Trlnltrololuene 
2-Amlno-4,S-0Inllrololuane -- -- .. .. 2·Amlno·4,8-Dlnltrotoluene 
4-Amlno-2,S-DlnllrololuBna .- .. .. .. 4·Amlno-2,6·Dlnllrololuene 
RDX 4E·OS -. 3E-08 4E-06 ROX 
Barium .. .- .. .. Berlum 

edmlum .. -- " .. Cadmium 
Iron .. .. .. .. Iron 
Nickel .. .. .. .- Nickel 
Nltrale .. .. .. .. Nltrale 

(Tolal 4E·05 7E~06 4~-06 5E'05 (Tolal 
9rcmomothana .. .. .. .. Bromomerhane 
2 Amlno-4,6-Dlnllrololuane .. .. .. .. 2·Amlno·4.S-0Inilrololuene 
4 Amlno-2,6 Olnltrololuane .. .. .. .. 4·Amlno-2.S-0Inltrololuene 
RDX 9E-06 .. 6E 08 9E-06 ROX 

(TOIII 9E-OS .. 6E·08 9E-OS (Tolal 
2·Amlno-46 Olnltrotoluene _. _. .- .- 2·Amlno-4,6·0Inllrololuene 
Aluminum .. .- .. .. Aluminum 
Antimony -' -- -- -. Antimony 
Barium .. -- _. '- Barium 
Cadmium _. -- -- -. Cadmium 
Lead .. .. .. .. Lead 

(TOlal .. .. .. .. (Tolal 

Non Carclnogenk; Hazard OUoUent . 
Primary Ingesllon InhalatIOn Dermal Exposure 

TlraelOraan RoutH Totl 
NA -- -. 

Liver 0002 00003 0003 
Liver 0003 00004 0004 
Liver 0003 0,0003 0003 
Liver 0.00004 0000005 000005 

Proslale 00005 -. oooooe 00008 
Kidney 0002 .. 0002 
Kidney 0001 000002 0001 

None Reporled 0000008 .- 0000008 
Blood,OS 004 -. 004 

NA .. .. .. .. 
005 .. 0.001 005 

Liver 0009 -- 0.0009 0.01 
Blood 0004 -- 0.0003 0004 
Liver 00003 -- 000003 0.0003 
Blood 0.Q1 -- 0002 002 
Liver OOOOS 000001 00004 0001 
Blood 0002 -- 00001 0002 
Liver 2 001 0.3 2 
Liver 0002 000005 0.00007 0.002 
Liver 003 00007 003 
Llvar 009 .. 0.0009 009 
Liver 02 0.002 0.2 

Proslall 01 00008 0.1 
Kidney 002 00005 002 
Kidney 005 -- 0.002 0.05 

Blood. OS 002 0.00005 0.02 
BodyWelghl 0008 oooooe 0006 

Blood 0002 .. 0000005 0002 
3 001 0.3 3 

OS 001 0003 0.0004 002 
Liver 03 0.003 03 
Liver 08 0007 06 

Proslal. 03 0.002 0.3 
I 0003 001 I 

liver 000008 0.00002 000009 
Immune, Nalls 00004 _. .. 00004 

Blood 00002 .. 00002 
Kidney 0.0001 .. 0.0001 
Kidney 000009 0000004 000009 

NA .. .. .. 
000011 000002 0.00011 

10101 Risk Across 5011 S~-08 Tolal Hazard Inde. Across All Mod,. and All E.posure Route, 4 
Tolal Risk Across Groundwaler 5E·05 

Tolal Risk Across SWMU 3· Llnlo Sulphur Creek ~06 
Tolal Risk Across Sedlmonl .. 

Totol Risk Across All Media and All Exposure Roul •• 6~·05 

• 

Tolal Blood HI ~ 
Tolal Body Weight HI 0 

TolllOS HI 0 

Tolal Kidney HI i]V< 
TolalUverHI 

T 01.1 None Raporfod HI 
Tolet Prostale HI .4 

Tolal Nalls HI • 

.11912002 



• 
Medium Exposure Exposure 

Medium Polnl 

Surlace 5011 Surlace 5011 SWMU3 I Acre Exposure Unit 

Ground Waler Ground Waler ISWMU 3 . ShallOW Ground Water 

Surtaee water I~urlaee Water SWMU 3 • L1tlle Sulphur l,;reek 

Isedlmenl I",edlmenl '::;WMU 3 • Lillie Sulphur Cre.k 

• 
TABLE 9 29 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingesllon Inhalation Dermal Elq)osure 
Routes Tola 

2.3.7.B·TCDD Equlvelenls 2E·OB " 2E'07 2E·06 2.3.7.B·TCDD EqulvalenlS 
2.4.B·T~nltrololuene 3E·OS " 9E'()B 4E'OS 2.4.6· T rlnltrololuene 
2·Amlno·4.B·Dlnllrololuene .. .. .. . . 2·Amlno·4.S·Dlnllrololuene 
4·Amlno·2.6·Dlnltrololuene .. .. .. . . 4·Amlno·2.6·Dlnltrotoluene 
HMX .. .. .. . . HMX 
RDX 9E·OS .. 3E·OS IE 04 RDX 
Ba~um .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Chromium .. .. . . .. Chromium 
Iron .. .. .. .. Iron 
L.ad .. .. .. .. Lead 

1T0iai IE·Q4 ~ .. 4E·OS 2E·Q4 (Tolal 
1.1.2.2· T etrachloroelhane 2E·Q4 3E·OS IE·OS 2E·04 1.1.2.2· Tetrachloroethane 
1.1.2· Trlchloroelhane IE 08 3E'07 SE·OB IE'08 1.1.2' Trichloroethane 
1.I·Dlchloroelhene 2E·08 2E·07 2E·07 3E·OB 1,l·Dlchloroelhene 
cls·I,2·Dlchloroethene .. .. .. ., cls·I.2·Dlchloroethene 
Telrechloroelhane SE'()7 3E·08 2E·07 BE·07 T elrachloroethene 
tran5·I,2 Dlchloroethene .. .. .. .. Irana· I .2·Dlchloroethene 
Trlchloroethene 3E·Q4 tE·Q4 3E·OS 5E·Q4 Trichloroethane 
Vinyl Chloride SE·OB 4E·OB IE·07 5E·08 VlnylChlortde 
2.4.8· T~nltrololuene 7E·07 .. 9E·09 7E·07 2.4.8' Trlnltrololuen. 
2·Amlno·4.B·Dlnllrololuene .. .. .. .. 2·Amlno .... 6·Dlnllrololu.ne 
4·Amlno·2,6·DlnllroI0Iuene .. .. .. .. 4·Amlno-2.8·Dlnllrololuen. 
RDX SE·OS .. 2E·07 SE·OS RDX 
Barium .. . , . . .. Ba~m 
Cadmium .. .. . . .. Cadmium 
Iron ., .. .. .. Iron 
Nickel .. .. . . .. Nlck.1 
Nllrale .. .. .. .. Nllral. 

ITolal 6E·04 • IE·04 4E.()S 7E·04 ~Total 
Bromomethane .. .. .. .. Bromomelhane 
2·Amlno·4.6·Dlnllrololuene .. .. .. .. 2 Amlno·4.B Dlnllrololuene 
4 Amlno·2.8 DIOIIrotolue08 . , .. .. .. 4·Amlno·2,8·Dlnl1rololuen • 
RDX IE·04 .. 5E'07 IE·04 RDX 

(Tolal IE·04 .. SE·07 E·04 ITotal 
2·Amlno·4.8·Dlnllrotoluene .. .. . . .. 2·Amlno·4.8 Dlnllrololuene 
Aluminum .. .. .. .. Aluminum 
Antimony .. .. . . .. Anllmony 
Ba~um .. .. , . 

" Ba~um 
Cadmium " " " " Cadmium 
Lead " .. .. " Lead 

(Total .. .. .. .. (Tolal 
I olal Risk cross 5011 ~~·04 olal 

TOlal Risk Across Groundwaler ~~ 
T Dial Risk Across SWMU 3 • Lillie Sulphur Creek IE·04 

Total Risk Across Sedlmenl .. 
Total Risk Across All Media and All E)Cposura Routes IE· 

• 
Non Carcinogenic Hazard Quotlenl 

Primary IngestIon Inhalation Dermal Exposur. 
TaraelOraan Roul.a Tole 

NA 
Llvar 
Liver 
Liver 
Liver 

Prostale 
Kidney 
Kidney 

Non. Reported 
Blood. GS 

NA 

Liver 
Blood 
Liver 
Blood 
liver 
Blood 
live, 
LIv.r 
Liver 
liver .; 
liver 

Prostale 

I Kidney 
Kldnay 

Blood. GS 
Body Weight 

Blood 
~ 

GS 
Liver 
Liver 

Proslale 

Liver 
Immuna. Nalls 

Blood 
Kidney 
Kidney 

NA 

azard Index Across All Media and All txposur. ROut •• 
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Scenario Tlmelrame' FulUre 
Receplor Population. On·Slte Resident 
Recepior All!!' lileiong (Child and Adult) 

Medium Exposure Exposure 
Medium Polnl 

Surlace Sari Surlace 5011 SWMU 3 • I Acre Exposure Uno! 

Ground Waler Ground Water SWMU 3 • Shallow Ground Waler 

Surlace Water Surlace Weier SWMU 3 • Lillie 1Sulphur Creek 

I~edlmenl Sedlmenl ISWMU 3 • lillie Sulphur Creek 

, 

• 

TABLE 9 30 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tote 

2.3.1.8·TCDD Equlvalenls 2E·01 .. 6E'09 2E·01 2.3.1.8' TCDD Equivalents 
2.4.6·Trlnltrololuene 3E 06 .. 3E·07 3E·06 2.4.8· Trlnllrotoluena 
2·Amlno·4.6·Dlnllrololuene .. .. .. .. 2·Amlno·4.6 Dlnltrololuene 
4·Amlno·2.8·Dlnllrololuene .. .. .. .. 4·Amlno·2.6·Dlnllrololuene 
HMX .. .. .. .. HMX 
RDX IE·OS .. IE·08 IE·OS RDX 
Barium .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Chromium .. .. .. Chromium 
Iron .. .. Iron 
lead .. .. .. .. Lead 

(Total IE·OS .. IE'06 IE·OS ITolal 
1,1.2.2· Tetrachloroelhane 2E-05 3E·08 2E·08 2E·OS I. t .2.2· Teirachioroelhane 
1,1.2· TrIChloroethane lE·01 3E·08 9E·09 2E·07 1.1.2· TrIChloroethane 
1,1·0Ichloroethene 3E-ll1 3E·08 3E·OS 3E 01 1.I·Dlchloroethene 
CiS' I ,2·Dlchloroelhane .. .. .. .. clS·l.2·Dlchloroelhene 
Te~achloroethene 7E·08 4E·09 3E·08 IE·01 T etrachloroethene 
Irans·I,2·OIchloroelhena .. .. .. .. Irana·I.2·0Ichloroelhene 
Trlchloroelhene 4E·OS IE·OS SE·08 6E·OS Trtchloroelhene 
Vinyl Chloride BE·01 SE·09 2E·OB 6E·01 Vinyl Chloride 
2.4.B·Trlnl~otoluene BE·OS .. IE·09 8E'08 2,4.B·T~nllrololuene 
~.AmInO.4.B.Olnllfotoluene .. .. .. .. 2·Amlno-4.8·0Inltrotoluene 
4·Amlno·2.B·Olnllrololuene .. .. .. .. 4·Amlno·2.8·Dlnllrololuene 
RDX 6E-ll6 .. 4E-llS 6E·OB RDX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Iron .. .. .. .. Iron 
Nickel .. .. .. .. Nickel 
Nllrale .. .. .. .. Nitrate 

(Total 7E·OS 2E·OS 1E·06 9E-llS (Totel 
Bromomelhane .. .. .. .. ,sromomethane 
2·Amlno·4.6·Dlnllrotoluene .. .. .. .. 2 Amlno·4.6 Dlnltrotoluene 
4·Amlno·2.6·Dlnllrotoluene .. .. .. .. 4·Amlno·2.6·0Inllrotoluene 
ROX IE-llS .. 9E·06 IE·OS RDX 

(Total IE·OS .. 9E·06 lE·OS (Total 
2·""'lno-4.6·0Inrlrololuene .. .. .. .. 2·Amlno·4.8·Dlnllrololuene 
Aluminum .. .. .. .. Aluminum 
Antimony .. .. .. .. Antimony 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Lead .. .. .. .. Lead 

(Total .. .. .. .. (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingesllon Inhalallon Dermal 
Taraet Oraen 

NA 
liver 
liver 
lwer 
LIver 

Proslate 
Kidney 
Kidney 

None Reporled 
Blood. GS 

NA 

Liver 
Blood 
liver 
Blood 
liver 
Blood 
Liver 
lIvar 
liver 
liver 
liver 

Prostate 
Kldnay 
Kidney 

Blood. G5 
BodyWelghl 

Blood 

L~~r 
liver 

Proslate 

Liver 
Immune. Nalls 

BlOod 
Kidney 
Kidney 

NA 

Total Hlsk ACross 5011 ~·jlS otal ezara lnaex Across All Medl. and All Exposure Houtes 
Total Risk Across Groundwater 9E'OS 

Total Risk Across SWMU 3 • little Sulphur Creek IE'OS 
Total Risk Across Sediment .. 

Tolal Risk Across All Media and All Exposure Routes rt:·U4 

• 

Exposure 
Roules Tote 

I 

, 

, 

.,912002 



• 
Medium Exposure Exposu,e 

Medium Point 

Su,face 5011 Su,face 5011 SWMU 3 • 6·Ac,e Exposu,e Unit 

Ground Wale' G,ound Wale' SWMU 3 . Shallow Ground Waler 

-

Surface Water Surlaee waler SWMU 3 Little Sulphur C,eek 

Sediment Sedlmenl SWMU 3 Little Sulphur Creek 

• 
TABLE 9 31 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Chemical Ca,clnogenlc RI.k Chemical 

Ingesllon Inhalallon Dermal Exposure 
Routes Tota 

2,3,7,a·TCDD Equivalents 2E·06 .. 2E·07 2E·06 2,3,7,a· COD EqUivalenls 
2,4,6· Trlnlt,otoluene lE·07 .. 4E·Oa 2E'07 2,4,S·T,lnll,010Iuene 
2·Amlno·4,S·Dlnllrololuene .. .. .. .. 2·Amlno 4,6 Dlnll,ololuene 
4-Amlno·2,6·Dlnll,010kJone .. .. .. .. 4·Amlno·2,6·Dlnl~010Iuene 

HMX .. .. .. .. HMX 
RDX SE·07 .. 2E·07 aE·07 RDX 
Barium .. .. .. .. Ba,lum 
Cadmium .. .. .. Cadmium 
Chromium .. .. .. .. Chromium 
Iron .. .. .. .. Iron 
Lead .. .. .. .. Lead 

(Tolal ' 2E·06 .. 4E·07 3E·06 (Tolal 
t,1 ,2,2' T elrachloroelhane 2E-04 3E·OS lE·OS 2E 04 1,1,2,2· T alrachloroelhane 
" , ,2· Trlchloroelhane 'E·06 3E·07 SE'OB lE·OS 1 ,1,2· Trlchloroelhane 
" '·Dlchloroethene 2E·06 2E·07 2E'07 3E·06 1, t·Dlchloroelhane 
cis· 1 ,2·Dlchloroethene .. .. .. .. ciS' 1 ,2·Dlchloroelhene 
Tetrachloroethene 6E·07 3E·06 2E'07 eE·07 T etrachloroethene 
trans· 1 ,2·Dlchlo,oelhene .. .. .. .. Irans·t ,2·Dlchloroethene 
Trichloroethane 3E·04 lE·04 3E·OS SE·04 T~chloroethene 

Vlnyt Chlo,lde SE·06 4E·Oe lE·07 SE·06 Vlnyt Chloride 
2,4,6· Trlnltrololuene 7E·07 .. 9E-09 7E·07 2,4,6· Trinitrotoluene 
2·Amlno·4,6·Dlnltrotoluene .. .. .. .. 2·Amlno·4,6·Dlnltrotoluene 
4·Amlno·2,6·Dlnltrotoluene .. .. .. .. 4·Amlno·2,e·Dlnltrotoluene 
RDX SE·OS .. 2E·07 SE 05 RDX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Iron .. .. .. .. Iron 
Nickel .. .. .. .. Nickel 
Nitrate .. .. .. .. Nitrate 

(Total SE·04 lE'04 41:-oS 7E'04 (Total 
Bromomethane .. .. .. .. Bromomethane 
2·Amlno·4,6 Dlnltrololuene .. .. .. .. 2·Amlno·4,6·Dlnllrotoluene 
4·Amlno·2,6 Dlnltrololuene .. .. .. .. 4·Amlno·2,6·Dlnltrotoluene 
RDX lE·04 .. SE·07 IE 04 RDX 

(Total lE·04 .. SE·07 lE'04 (Total 
2·Amlno·4,S·Dlnltrololuene .. .. .. .. 2·Amlno·4,6·Dlnllrotoluene 
Aluminum .. .. .. .. Aluminum 
Anllmony .. .. .. .. Antimony 
Barium .. .. .. .. Ba~um 

Cadmium .. .. .. .. Cadmium 
Lead .. .. .. .. Load 

(Tolal .. .. .. .. (Total 

Non Carcinogenic Hazard Quollent 

Primary Ing9sl10n Inhalation Dermal 
T a'aet O'aan 

NA 
Live, 
Live, 
Live, 
Live' 

P,oslale 
Kidney 
Kidney 

None Reported 
Blood, GS 

NA 

Liver 
Blood 
Liver 
Blood 
Liver 
Blood 
Liver 
Live, 
Liver 
Liver 
Liver 

Proslale 
Kidney 
Kidney 

Blood,GS 
Body Weight 

Blood 

as 
Liver 
Liver 

Prostale 

Liver 
Immune, Nalls 

Biood 
Kidney 
Kidney 

NA 

T olal Risk c,oss Mil 3~·O6 TOlal Haza,d Index Across All MedIa 8M All Exposure Roules 
Total Risk Across G,oundwaler 7E'04 

Tolal Risk Ac,oss SWMU 3· Little Sulphur Creek lE·04 
T olal Risk Acros. Sedlmenl .. 

Tolal Risk Ac,oss An Media and All exposure Roules 8~·04 

• 
_Exposu,e 
Routes Tota 

I 

I , 

~":; 
~ .,.j 

-~ 
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Medium Exposure Exposure 
Medium Point 

Isurlace 5011 Surlace 5011 SWMU 3 ' S-Acre Exposure Unit 

Ground Waler Ground Waler SWMU 3 - Shallow Ground Waler 

Surlace Waler Sur lace Water SWMU 3 LIllie Sulphur creek 

Sedlmenl Sedlmenl ISWMU 3 - lillie Sulphur Creek 

• 

TABLE 9 32 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermel ExpoSure 
Roules Tota 

2,3,7,B-TCDD EqUivalenls 2E,07 -- SE-09 2E-07 2,3,7,B-TCDD EqUivalenls 
2,4,6-Trlnlllololuene IE 08 -- IE-09 IE-08 2,4,S-TrlnllrOloluene 
2-Amlno-4,6 Dlnltrololuene -- -- -- -- 2-Amlno-4,B-Dlnllrotoluene 
4-Amlno-2,6 Dlnllrololuene -- -- -- -- 4-Amlno-2,S-Dlnllrololuene 
HMX -- -- -- -- HMX 
RDX BE-08 -- 7E-09 7E-08 RDX 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Chromium -- -- -- -- Chromium 
Iron -- -- -- Iron 
Lead -- -- -- -- Lead 

(Tolal 3E-07 -- IE-OS 3E-07 (Tolal 
I, t ,2,2 Telrachloroelhane 2E-05 3~-06 2E-06 2E-05 1,1.2,2-Telrachloroelhane 
1,1,2-Trlchloroelhane IE-07 3E-OS 9E-09 2E-07 I, I ,2-Trichloroethane 
I,I-Dlchloroelhene 3E-07 3E-08 JE-08 JE-07 I,I-Dlchloroethene 
els-I,2-lJlehloroelhene -- -- -- -- cls-I,2-Dlchloroelhene 
Telrachloroelhane 7E OS 4E-09 3E-OB IE-07 T etrachloroelhene 
trans-I,2-Dlchloroelhene -- -- -- -- Irans-I,2-Dlchloroelhene 
Trlchloroelhene 4E-OS IE-05 SE-06 BE-OS Trlchloroethene 
Vinyl Chloride 6E-07 SE 09 2E OS BE-07 Vinyl Chloride 
2,4,B-Trlnllrololuene 8E OB -- IE-09 BE-OB 2,4,B-Trinitrotoluene 
2-Amlno-4,6 Dlnllrotoluetle -- -- -- -- 2-Amlno-4,6-Dlnllrololuene 
4-Amlno-2,B Dlnllrololuene -- -- -- -- 4-Amlno 2,B-DlnltrOloluene 
RDX BE-OB -- 4E OB BE-OS RDX 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Iron -- -- -- -- Iron 
Nlrkel -- -- -- -- Nickel 
Nltrale -- -- -- -- Nllrate 

(Total 7E-OS 2E-OS 7E-06 9E-05 (Tolal 
Bromomelhane -- -- -- -- Bromomelhane 
2-Amlno-4,S-DlnllrololuBne -- -- -- -- 2-Amlno-4,B-Dlnllrotoluene 
4-Amlno-2,S-Dlnllrololuene -- -- -- -- 4-Amlno-2,S-Dlnllrololuene 
RDX IE-OS -- 9E-OB IE-OS RDX 

(Tolal IE-OS -- 9E-OB IE-OS (Tolal 
2-Am no-4,e·Olmtrotoluene -- -- -- -- 2-Amlno-4,B-Dlmtrololuene 
Aluminum -- -- -- -- Aluminum 
Antimony -- -- -- -- Antimony 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Lead -- -- -- -- Lead 

(Tolal -- -- -- -- (Total 

Non Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
TargelOrgan 

NA 
Liver 
Liver 
LlvBr 
Liver 

Proslate 
Kidney 
Kidney 

None Reported 
Blood, GS 

NA 

Liver 
Blood 
Liver 
Blood 
Liver 
Blood 
Liver 
Liver 
Liver 
Liver 
Liver 

Proslale 
Kidney 
Kldnay 

Blood, GS 
BodyWelghl 

Blood 

Gs 
liver 
Liver 

Proslele 

Liver 
Immune, Nalls 

Blood 
Kidney 
Kidney 

NA 

olal Hlsk ~cross SOil ~7 ola Hazard lnoex Across All MeOla and All ~xposure Roules 
T Dial Risk Across Groundwaler ge-05 

Tolal RIsk Across SWMU 3 - Lillie Sulphur Creek IE-OS 
Tolal RISk Across Sedlmenl --

TOlal Risk Acro .. All Media and All Exposure Roules 1t:-04 

• 

Exposure 
Routes Tota 

.11912002 
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• 
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Table No. 
1()'1 

1()'2 
1()'3 

10-4 
1()'5 
1().6 

1()'7 

1()'8 
1()'9 

1()'10 

1()'11 
1()'12 
1()'13 
1()'14 
1()'15 

1()'16 

1()'17 

1()'18 

1()'19 

1()'20 
1()'21 
1()'22 

10·23 
1()'24 
1()'25 
1()'26 
1()'27 
1()'28 
1()'29 
1()'30 
1()'31 
1()'32 

LIST OF TABLES 
RAGS PART D TABLE 10 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPes 

Adolescent Trespassers - Reasonable MaxImum Exposures 
Adolescent Trespassers - Central Tendency Exposures 
Off·Slte ChIld ReSIdents - Reasonable Maxrmum Exposures 
Off·Slte Child ReSIdents - Central Tendency Exposures 
Off-Site Adult ReSIdents - Reasonable Maxrmum Exposures 
Off-Site Adult Residents - Central Tendency Exposures 
Off-Site Lifelong ReSIdents - Reasonable Maximum Exposures 
Off-SIte Lifelong ReSIdents - Central Tendency Exposures 
ConstructIon Workers - Reasonable Maximum Exposures 
Constructron Workers - Central Tendency Exposures 
Maintenance Workers - Reasonable MaxImum Exposures 
MaIntenance Workers - Central Tendency Exposures 
Occupatronal Workers - Reasonable MaxImum Exposures 
OccupatIonal Workers - Central Tendency Exposures 
Child Recreational Users - Reasonable Maximum Exposures 
Child Recreatronal Users - Central Tendency Exposures 
Adult Recreatronal Users - Reasonable Maximum Exposures 
Adult RecreatIonal Users - Central Tendency Exposures 
Ufelong Recreatronal Users - Reasonable Maxrmum Exposures 
Lifelong Recreational Users - Central Tendency Exposures 
On-Site Child Resident - 1-Acre Surface Soil Exposure Unit - Reasonable Maximum Exposures 
On-SIte Child Resident - l-Acre Surface Soil Exposure Unit - Central Tendency Exposures 
On-Site Child Resident - 6-Acre Surface Soil Exposure Unit - Reasonable Maxrmum Exposures 
On-Site Child Resident - 6-Acre Surface Soil Exposure Unit - Central Tendency Exposures 
On-Site Adult ReSIdent - 1 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult ReSIdent - 1 Acre Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident - 6 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult Resident - 6 Acre Exposure Unit - Central Tendency Exposures 
On-Site Lifelong Resident - 1 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Lifelong ResIdent - 1 Acre Exposure Unit - Central Tendency Exposures 
On-SIte Lifelong Resident - 6 Acre Exposure Unit - Reasonable Maxtmum Exposures 
On-Site Lifelong ReSIdent - 6 Acre Exposure UnIt - Central Tendency Exposures 

Page 1 of 1 
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• 
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• 

Medium 

Surlace Soli 

Surlace Waler 

Sediment 

Scenario Tlmelrame CurrenVFuture 
'Recaptor Population Trespassers 
Receptor Aile: Adolescent 

Exposure Exposure 
Medium POint 

Surface Soli SWMU 3 • Old Jeep Trail 

Surface Water SWMU 3 • Little Sulphur Creek 

Sediment SWMU 3 • little Sulphur Creek 

Chemical 

• 
TABLE 10 1 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Iinhalalion I Dermal II Exposure 
Routes Tota 

All Cancer Risks Less Ihan t E'06 

All Cancer Risks Less lhan t E·06 

All Cancer Risks Less than 1 E·06 

• 
Chemical Non CarCinogenic Hazard Quotient 

Primary II Ingesllon Iinhalalion I Dermal I, Exposure 
Taroet OrQan Routes Tota 

All Hazard Quotients less lhan 1 

All Hazard Quotlenls less than t 

All Hazard Quotients less than t 

711912002 



Medium Exposure Exposure Chemical 
MedIum Point 

Surlace Soli Surlace SOIl SWMU 3 • Old Jeep Trail 

Surlace WAter Surlace Water SWMU 3 - lItlle Sulphur Creek 

Sediment Sediment SWMU 3· Little Sulphur Creek 

• 

TABLE 102 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I Inhalation J Dermal I, Exposure 
Routes Tota 

All Cancer Risks Less than 1 E·08 

All Cancer fllsks Less than I E-06 

All Cancer Risks Less than I E·08 

• 

Chemical Non·Carclnogenlc Hazard Quotlenl 

Primary ,J IngestIon I Inhalation I 
Target Organ 

Dermal J, Exposure 
Routes Tota 

All Hazard Quotlenls less than I 

All Hazard Quotients les8 than t 

All Hazard Quottenls less Ihan I 
-_.- ------------- ----

./2002 



• 

Medium Exposure 
Medium 

Surtaee Waler Surface Waler 

CurrenVFulure 
OIf·Slle Resldenl 

Exposure 
POlnl 

SWMU 3 • lillie Sulphur Creek RDX 

Chemical 

(Tolal 

'. 
TABLE t03 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingesllon Inhalallon Dermal Exposure 
Roules Tola 

9E·06 " 3E·OB 9E·06 
gE·Oe .. 3E·OB 9E·06 

Tolal Risk Across Groundwaler 9E'06 
Tolal Risk Across All Media and All Exposure Roules gE·Oe 

• 
Chemical Non·Carclnogenlc Hazard QuoUenl 

I 

I 
PrImary Ingesllon Inhllialion Dermal Exposure 

Targel Organ ROu1ea TOlal 
RDX Proslale 03 .. 00009 03 

(Tolal 03 .. 00009 0,3 
TOlal Hazard Index Across All Media and All Exposure Roules 0,3 

Total Proslate HI I 0.3---. 

7/t912oo2 



Medium Exposure Exposure Chemical 
Medium Point 

Surlace Water Surlace Water SWMU 3 • LlHle Sulphur Creek 

• 

TABLE 104 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion I Inhalation J Dermal II Exposure 
Routes Tota 

All Cancer Risks Less than 1 E·OS 

• 

Chemical Non·Carclnogenlc Hazard Quotient 

Primary I I Ingestion I Inhalation I 
Taraet Oraan 

Dermal II Exposure 
Routes Tota 

All Hazard Quotients less than 1 

.912002 



• 

Medium Exposure Exposure 
Medium POint 

Surface Water Surface Water SWMU 3 • little Sulphur Creek RDX 

-
Chemical 

(Total 

• 
TABLE 105 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

lE·OS .. 6E·08 lE·OS 
lE·OS .. 6E·OB lE·OS 

Total Risk Across Groundwater lE·OS 
Total Risk Across All Media and All Exposure Routes lE·OS 

• 
Chemical Non·Carclnogenlc Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

RDX Prostate 009 .. OOOOS 009 
(Total 009 - 00005 009 

Total Hazard Index Across All Media and All Exposure Routes 0.09 

Total Prostate HI I 009 

7/19/2002 
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Table No. 
1()'1 

1()'2 
1()'3 
1().4 

1()'5 
1().6 

1()'7 
1()'8 
1()'9 

1()'10 
1()'11 

1()'12 

1()'13 
1()'14 

1()'15 

1()'16 

1()'17 

1()'18 

1()'19 
1()'20 

1 ()'21 
1()'22 

1()'23 
1()'24 
1()'25 
1()'26 
1()'27 
1()'28 
1()'29 
1()'30 
1()'31 

1()'32 

UST OF TABLES 

RAGS PART DTABLE 10 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPes 

Adolescent Trespassers - Reasonable Maximum Exposures 
Adolescent Trespassers - Central Tendency Exposures 

Off·Site Child Residents· Reasonable Maximum Exposures 
Off·Site Child Residents· Central Tendency Exposures 

Off·Site Adult Residents· Reasonable Maximum Exposures 
Off·Site Adult Residents - Central Tendency Exposures 

Off·Site Lifelong Residents - Reasonable Maximum Exposures 
Off-Site Lifelong Residents - Central Tendency Exposures 
Construction Workers - Reasonable Maximum Exposures 

Construction Workers - Central Tendency Exposures 

Maintenance Workers - Reasonable Maximum Exposures 
Maintenance Workers - Central Tendency Exposures 

Occupational Workers - Reasonable Maximum Exposures 

Occupational Workers - Central Tendency Exposures 

Child Recreational Users - Reasonable Maximum Exposures 

Child Recreational Users - Central Tendency Exposures 

Adult Recreational Users - Reasonable Maximum Exposures 

Adult Recreational Users - Central Tendency Exposures 

Lifelong Recreational Users - Reasonable Maximum Exposures 
Lifelong Recreational Users - Central Tendency Exposures 
On-Site Child Resident - l-Acre Surface Soil Exposure Unit - Reasonable Maximum Exposures 
On-Site Child Resident - l-Acre Surface Soil Exposure Unit - Central Tendency Exposures 
On-Site Child Resident - 6-Acre Surface Soil Exposure Unit - Reasonable Maximum Exposures 
On-Site Child Resident - 6-Acre Surface Soil Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident - 1 Acre Exposure Unit - Reasonable Maximum Exposures 

On-Site Adult Resident - 1 Acre Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident - 6 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult Resident - 6 Acre Exposure Unit - Central Tendency Exposures 
On-Site Lifelong Resident - 1 Acre Exposure Unit - Reasonable Maximum Exposures 

On-Site Lifelong Resident - 1 Acre Exposure Unit - Central Tendency Exposures 
On-Si~e Lifelong Resident - 6 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Lifelong Resident - 6 Acre Exposure Unit - Central Tendency Exposures 

Page 1 ofl 

• 

• 

• 
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• 

Medium 

Surface 9011 

Surtace Waler 

Sedlmenl 

ISceruirlo Tlmefram8: (;urrenVFuture 
Receptor Population: Trespassers 
,Receotor Aile: Adolescent 

Exposure Exposure 
Medium Poinl 

Surface Soli SWMU 3 • Old Jeep Trail 

Surface Waler SWMU 3 • Liltle Sulphur Creek 

Sediment SWMU 3 . Liltle Sulphur Creek 

Chemical 

• 
TABLE 10.1 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Risk 

Inges\lon t InhalatiOn. 1 Dermal ~ Exposure 
Routes Tola 

All Cancer Risks Less Ihan t E·06 

All Cancer Risks Less Ihan t E·06 

All Cancer Risks Less Ihan 1 E·06 

Chemical 

• 
Non·Carcinogenlc Hazard Quotlenl 

Primary I I Ingeslion I Inhalation I 
TaroelOroan 

Dermal I, Exposure 
Roulas TOla 

All Hazard QuotlenlS less Ihan t 

All Hazard QuotlenlS less Ihan t 

All Hazard QUOlients less Ihan 1 

-')'f 
-~ ! 
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Medium Exposure Exposure Chemical 
Medium Point 

Surlace Soli Surlace Soil SWMU 3· Old Jeep Trail 

Surlace W'ter Surlace Water SWMU 3 • Litlle Sulphur Creek 

Sediment Sediment SWMU 3· Lltlle Sulphur Creek 

• 

TABLE 10.2 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I .lnhalatiOn I Dermal II Exposure 
Routes Tota 

All Cancer Risks Less than 1 E·06 

All Cancer nisks Less than 1 E·06 

All Gancer Risks Less than 1 E·06 

• 

Chamlcal Non·Carclnogenlc Hazard Quotlenl 

Primary I I IngeSlion I Inhalation I 
Taroet OrQan 

Dermal II Exposure 
Routes Tota! 

All Hazard Quotients less than 1 

All Hazard Quotients less Ihan 1 

All Hazard Quotients less than 1 

----

./2002 



•• 

Medium 

Surface Water 

:Scene'iO Tlmeframe: CurrenVFuture 
Receptor Population: OIf·Slle Residenl 
ReceDtor Aae: Child 

E~posure Exposure 
Medium Poinl 

Surface Waler SWMU 3· UtUs Sulphur Creek RDX 

Chemical 

{Total 

:. 
TABLE 10.3 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion InhalaUon Dermal Exposure 
Routes Tota 

9E·06 .. 3E·08 9E'06 
9E·06 .- 3E-OB 9E·06 

Total Risk Across Groundwater 9E-06 

Total Risk Across All Media and All E~posure Routes L~'~ 

• 
Chemical Non·Carclnogenlc Hazard QuoUent 

Primary Ingestion Inhalation Dermal E~posure 

TarQet Organ Routes Tota' 

RDX Proslale 0.3 -- 0.0009 0.3 
{Tolal 0.3 - 0.0009 0.3 

TOlal Hazard Index Across All Media and All E~sure Roules 0.3 

Total Prostale HI C-0,3-=, 
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Medium Exposure Exposure Chemical 
Medium Point 

Surfaoe Water Surface Water SWMU 3· LI"'e Sulphur Creek 

• 

TABLE 10.4 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion l,nhala1ion I . Dermal I, Exposure 
Routes Tota 

All Cancer Risks Less than t E·06 

• 

Chemical Non·Carclnogenlc Hazard Quo1ienl 
I 

Primary I I Ingestion l,nhala1ion I 
Target Organ 

Dermal I, Exposure al 
Routes Tota 

All Hazard Quo1ients 19ss than t I 

.912002 



• 

Medium Exposure Exposure 
Medium Point 

Surlace Waler Surface Water SWMU 3 • lillie Sulphur Creek RDX 

-
Chemical 

(Total 

•• 
TABLE 10.5 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Risk 

Inges1l0n Inhala1l0n Dermal Exposure 
Routes Tota 

IE·OS .. 6E·Oe lE·OS 
IE·OS .. 6E·Oe lE·OS 

Total Risk Across Groundwater lE·OS 
Total Risk Across All Media and All Exposure Routes lE·OS 

• 
Chemlcel Non·Carcinogenlc Hazard Qu01lent 

I 
I 

Primary Ingestion Inhala1l0n Dermal Exposure J 
Taroet Oroan Routes Tota 

RDX Pros late 0.09 .. 0.0005 0.09 I 
(Total 0.09 - 0.0005 0.09 

Total Hazard Index Across All Media and All Exposure Routes 0.09 I 

Total Prostate HI I 0.09 

7/1912002 



Medium Exposure 
Medium 

Surlace Waler Surface Water 

• 

CurrenVFuture 
O"·Slte Resident 

Exposure 
Point 

SWMU 3 • Lltlle Sulphur Creek RDX 

Chemical 

(Tolal 

TABLE 10.e 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

IE·OS .. IE·OB IE·OS 
IE·OS .. IE·OB tE·OS 

Total Risk Across Groundwater IE·OS 
Total Risk Across All Media and All Exposure Routes IE·Oe 

• 

Chemical Non·Carcinogenlc Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tola 

RDX Proslale 0.04 .. 0.0003 0.04 
(Total 0.04 .. 0.0003 0.04 

Total Hazard Index Across All Media and All Exposure Roules 0.04 

-----

Total Prostate HI R 0.04 

.912002 



• 

Medium Exposure Exposure 
Medium Poinl 

Surface Waler' Surface Waler SWMU 3 • Llltle Sulphur Creek 

Chemical 

~·Amlno·2,6'DlnilrOloluene 

RDX 
(Tolal 

, .• 
TABLE 10.7 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Roules Tola 

.. .. .. . . 
2E·OS .. 9E·OB 2E·OS 
2E·OS .. 9E'()B 2E'()S 

TOlal Risk Across Groundwaler 2E·OS 
Tolal Risk Across All Media and All Exposure RoUles 2E·OS 

• 
Chemical Non·Carclnogenlc Hazard Quollenl 

Primary II Ingeslion I InhAlation I 
Targel Orltan 

Dermal I, Exposure 
Roules Tola 

7/19/2002 



Medium Exposure Exposure 
Medium Poinl 

! Surface Waler Surface Waler SWMU 3· lillie Sulphur Creek 

•• 

Chemical 

4·Amlno·2 ,S· Dinitrotoluene 
RDX 

(Total 

TABLE 10.8 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

.. .. .. .. 
2E·06 .. lE·OB 2E·06 
2E·06 .. lE·OB 2E·06 

Total Risk Across Groundwater 2E-{)6 
Totat Risk Across All Media and All Exposure Routes 2E·06 

• 

Chemical Non·Carcinogenlc Hazard Quotient 

Primery ,I Ingestion Iinhaletion I 
TargelOrgan 

Dermal II Exposure 
Routes Tola' 

.9/2002 



'. 
Future 
Construcllon Wor1<er 

Medium Exposure Exposure Chemical 
Medium Point 

SurtaCeiSubsurtace Soli Surface/Subsurface Soli SWMU 3 • Old Jeep Trail 

Ground Water Ground Water SWMU 3 • Shallow Ground Watar 

• 
TABLE 10,9 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingesllon I Inhalation I Dermal I, Exposure 
Routes Tota 

All Cancer Risks Less than t E·06 

All Cancer RiskS Less than t E·06 

Chemical 

• 
Non·CarClnogenlC Hazard Quollent 

Prlmary .1 Ingestion I Inhalallon I 
Target Orllan 

Dermal I, Exposure 
Rout •• Tot. 

All Hazard Quollants lass than t 

All Hazard Quotients less than I 

711912002 



FuMe 
Conslrucllon Worker 

Medium Exposure Exposure Chemical 
Medium Polnl 

Surlace/Subsurlace Soli Surlac9lSubsurlace Soil SWMU 3 . Old Jeep Trail 

Ground'Waler Ground Water SWMU 3 - Shallow Ground Water 

• 

TABLE 10.10 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingesllon I,nha,auon I Dermal I, Exposure 
Roules TOla 

All Cancer Risks Less than 1 E -06 

. All Cancer Risks Less Ihan 1 E-06 

• 

Chemical No~-Carcinogenlc Hazard Quollenl 

Primary I I Ingeslion I Inhalation I 
TarQel OrQan 

Dermel I, Exposure 
Routes Tota 

All Hazard Quotients less than' 

All Hazard Quotlenls less than' 

, 

.1912002 



• 
Future 
Maintenance Worker 

Medium Exposure Exposure Chemical 
Medium Polnl 

Surface Soil Surface 5011 SWMU 3 • Old Jeep Trail 

Surface Water Surface Water SWMU 3 • lillie Sulphur Creek 

Sediment Sediment SWMU 3 • Liltle Sulphur Creek 

. I 

• 
TABLE 10.11 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

CarcinogeniC Risk 

Ingestion I Inhalation I Dermal II Exposure 
Routes Tota 

All Cancer Risks Less Ihan I E·06 

All Cancer Risks Less than I E·06 

All Cancer Risks Less than I E·06 

Chemical 

• 
Non·Carclnogenlc Hazard Quotient I 

Primary 1lngeslion J Inhalation J 
Tar~et Organ 

Dermal JI Exposure ~I 
Routes Tota 

All Hazard QuotlenlS less than I 

I 

All Hazard Ouotlents les8 than I 

All Hazard Ouotients les8 than I 

7/19/2002 



Furure 
Mainlenance Worker 

Medium Exposure Exposure Chemical 
Medium Point 

Surface Soli Surlace Soil SWMU 3 - Old Jeep Trail 

Surface Water Surlaca Water SWMU 3 - Linta Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 
. _______ l ___ 

" 

• 

TABLE 10.12 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carclnogenlc·Rlsk 

Ingestion Iinhalalion I Dermal II Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E -06 

• 

Chemical Non-Carcinogenic Hazard Quollent 

Primary .1 Ingestion I Inhalation J 
Target Organ 

Dermal II Exposure 
Route. Tota 

All Hazard Quotients less than 1 

All Hazard Quollent& less than 1 

All Hazard Quollent! less than 1 

.1912002 



• 
FUlUre 
Occupallonal woikers 

Medium Exposure Exposure 
Medium Polnl 

, 

Surface Soli Surface 5011 SWMU 3 - Old Jeep Trail 

GrOlq1d Waler Ground Waler SWMU 3 - Shallow Ground Waler 

Chemical 

• 
TABLE 10.13 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalallon Dermal Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

1,1,2,2-Tetrachloroethane 3E·05 -- SE-07 3E·OS 
T rlchloroethene 7E·OS .. 3E'06 7E-OS 
Vinyl Chlorlde 1E·06 .. 1E·Oe 1E·06 
RDX 1E·OS .. 2E-Qe 1E-05 

(Total 1E·04 .. 4E·06 1E-04 
Total Risk Across Groundwaler 1E·04 

• 
Chemical Non-Carcinogenic Hazard Quotlenl 

Primary Ingesllon Inhalallon Dermal Exposure 
T aroel Orcan Rout.s Tola' 

All Hazard Quollents less than 1 

1,1,2,2' Telrachloroethane Liver 0.007 -. 0.0002 0.007 
Trlchloroethene Liver 2 .. 0.06 2 
Vinyl Chtorlde Liver O.OOt .. 0.00002 0.001 
RDX Prostate 0.09 .. 0.0002 0.09 

(Total 2 .. 0.06 2 
Tolal Hazard Index Across All Media and All Exposure Routes ----2 --

Total Liver HI r:::::::r:::::J 
Totat Prostale HI ~ 

711912002 



Occupanonal Wortcers 

Medium Exposure Exposure 
Medium Point 

SUl1ace Soil Suriace Soil SWMU 3 • Old Jeep Trail 

Ground Water Ground Waler SWMU 3 - Shallow Ground Waler 

• 

Chemlcel 

TABLE 10.14 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingesllon tnhalanon Dermal Exposure 
Routes Tota 

Ail Cancer Risks Less Ihan 1 E -06 

1.1.2.2-Tetrachloroethane 9E-06 .. 2E-07 IE-OS 
Hchloroethene 2E·OS .. 7E-07 2E-OS 
RDX 3E-06 .. 6E-09 3E-06 

(Total 3E-DS .. IE-OS 4E-DS 
Totat Risk Across Groundwater 4E-DS 

• 

Chemical Non·Carcinogenlc Hazard Ouotlent 

Primary Ingestion Inhalanon Dermat Exposure 
T araet Oraan Routes Total 

All Hazard Quollent! less then 1 

1.1.2.2-Telrachloroethane Liver 0.006 .. 0.0002 0.006 
Trichloroethene Liver I .. 0.05 1 
RDX Prostale 0.08 .. 0.0001 0.08 

(Total 1 .. 0.05 2 
Total Hazard Index Across All Media and Ail Exposure Routes 2 

Totat LIver HI r:::J::] 
Total Proslale Ht ~ 

./19/2002 



•• 
Fulure 
Recreailonal Users 

Medium Exposure Exposure 
Medium Polnl 

Surla~e Soil Surface Soli SWMU 3 • Old Jeep Trail 

Ground Waler Ground Waler SWMU 3 • Shallow Ground Waler 

Surface Waw Surlace Waler SWMU 3 • LlUie Sulphur Creek 

Sediment Sediment SWMU 3 . Lillie Sulphur Creek 

Chemical 

c. '. 

TABLE 10.15 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingesllon Inhalallon Dermal Exposure 
ROUl9S Tole 

All Cancer Risks Less Ihan I E·06 

1,1,2,2' Telrachloroelhane 7E·06 .. 2E·07 7E·06 
Tochloroelhene 2E-OS .. eE·07 2E·05 
RDX 2E·06 .. 6E-09 2E·oe 

(Tolal 3E-05 .. 9E-07 3E·05 
RDX 1E-06 .. 6E-08 1E·06 

/Total 1E·Oe .. 5E-OB 1E·oe 
All Cancer Risks Less than I E·06 

Tolal Risk Across Groundwaler I 3E-05 
Tolal Risk Across Surlace Waler L 1E-06 

• 
Chemical Non·Carclnogenlc Hazard QuoUenl 

Primary Ingesllon Inhalallon Dermal Exposure 
Taroel OrQan RQUlla Tola 

All Hazard Quollenl, less Ihan 1 

1.1,2,2·Telrachloroelhane Liver 0.007 .. 0.0002 0.007 I 
Trfchlor091hene Liver 2 .. 0.06 2 

I RDX Proslale 0.09 .. 0.0002 0.09 
(Tolal 2 .. o.oe 2 

RDX Proslale 0.04 .. 0.002 0.04 
/Total 0.04 .. 0.002 0.04 

All Hazard Quotients lass Ihan 1 

T olal Hazard Index Across All Media and All E.posure Routes 2 

Tolal Liver HI r:::::r:::l 
TOlal Pro,lals HI DI:J 

711912002 



Fulure 
Recreallonal Users 

Medium Exposure Exposure 
Medium .. Polnl 

Sur1ace 5011 . Sur1ace Soli SWMU 3 - Old Jeep Trail 

Ground Waler Ground Waler SWMU 3 - Shallow Ground Waler 

Sur1ace Waler Sur1scs Water SWMU 3 - Llttls Sulphur Creek 

Sedlmenl Sediment SWMU 3 • Little Sulphur Creek 

:. 

Chemical 

TABLE 10.1e 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I Inhalallon I Dermal II Exposure 
Routes Tota 

All Cancer Risks Less Ihan I E-(lS 

1, I ,2,2-Telrachloroelhane IE-OS 
I 

--
I 

3E-OB I lE-06 
Trlchloroelhene 3E·06 .. 9E·08 3E·06 

. (Tolal)[ 4E-06 L .. L lE·07 J 4E·08 
All Cancer Risks Less than 1 E·06 

All Cancer Risks Less Ihan 1 E·OS 

Total RISk Across Groundwater I 4E-oS 

,,-.... 

• 

Chemical Non-Carcinogenic Hazard Quollenl 

Primary I I Ingestion I Inhalation I 
Taraet Oraan 

Dermal II Exposure 
Routes Total 

All Hazard Quotients less Ihan I 

1. I ,2,2-T elrachloroelhane Liver I 0.003 
I 

-. I 0.
00008 1 0.003 

Trlchloroelhene Liver 0.8 . . 0.03 0.8 
rTolal 0.8 - 0.03 1 0.8 

All Hazard Quotients less than 1 

All Hazard Quotienls less than I 

Total Hazard Index Across All Media and An Exposure Routes ~~_ 

Total Liver HI I - -0:8-:;] 

.9/2002 



• 
Fulure 
Recreational Users 

Medium Exposure Exposure 
Medium Polnl 

Surtace Soli Sur1ace Soli SWMU 3 • Old Jeep Trail 

Ground Waler Ground Waler SWMU 3 • Shallow Ground Waler 

Sur1ace Water Sur1ace Waler SWMU 3 • Ullie Sulphur Craek 

Sedlmenl Sedlmenl SWMU 3 • Uttle Sulphur Creek 

Chemical 

-

•• 
TABLE 10.17 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Roules Tola 

All Cancer Risks Less Ihan IE ·oe 

1.1.2.2' Telrachloroelhane 6E·06 .. 5E·07 6E·Oe 
Trtchloroelhene IE·05 .. 2E·06 2E·05 
RDX 2E·06 .. IE.Q8 2E·OS 

iTolal 2E'()S .. 2E'()S 2E'()S 

All Cancer Risks Less lhan I E·06 

All Cancer Risks Less lhan I E ·oe 

TOlal Risk Across Groundwaler I 2E·OS 

• 
Chemical Non·Carclnogenlc Halsrd Ouotienl 

Primary Ingestion Inhalation Dermal Exposure 
TaroelOroan Roules Tola 

All Hazard Ouollenls lass Ihan I 

1.1.2.2' Telrachloroelhane Liver 0.001 .. 0.0001 0.002 
Trlchloroalhene Liver 0.3 .. 0.04 0.4 
RDX Proslale 0.02 .. 0.0001 0.02 

iTolal 0.4 .. 0.04 0.4 

All Hazard Ouolients less Ihan I 

All Hazard Quollenls less Ihan I 

Tolal Hazard Index Across All Media end All Exposure RoUles I 0.4 

Totel Liver HI ~ 
Tolal Proslate HI ~ 
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Medium Exposure Exposure Chemical 
Medium Polnl 

Su~ace Soli Su~ace Soli SWMU 3 • Old Jeep Trail 

GroundWaler Ground Walar SWMU 3 • Shanow Ground Waler Tr1chloroelhene 

Su~ace Waler Surface Waler SWMU 3 • Lillie Sulphur Creek 

Sediment Sedlmenl SWMU 3 • Lillie Sulphur Creek 

• 

TABLE 10.18 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingesllon I Inhalation I Dermal II Exposure 
Roules Tola 

All Cancer Risks Less Ihan 1 E ·06 

I 2E-oe I .. I 2E'07 I 2E·06 
rTolallr 2E-oe .. 2E-07 2E·06 

All Cancer Risks Less Ihan 1 E·06 

All Cancar Risks Less lhan 1 E·06 

TOlal Risk Across Groundwaler L 2E·06 

• 

Chemical Non·Carclnogenlc Hazard Quollenl 

Primary I I Ingeslion I'nhalatlon I 
T arQel OrQan 

Dermal II Exposure 
Routes Tola 

All Hazard Quollenls less Ihan 1 
I 

T rlchloroelhane Liver I 0.2 .. I 0.02 0.2 
~olal J 0.2 - 0.02 0.2 

All Hazard Quollenls less Ihan I 

All Hazard Quollenls less Ihan 1 

Tolal Hazard Index Across All Media and All Exposure Roules I 0.2 

Tolal Liver til I 0.2-

.9/2002 



• 
Medium Exposure Exposure 

Medium Polnl 

Surface 5011 Surface 5011 SWMU 3 - Old Jeep Trail 

Ground Water Ground Water SWMU 3 - Shanow Ground Water 

Surface Water Surface Waler SWMU 3 • Little Sulphur Creek 

Sediment Sediment SWMU 3 - LIItle Sutphur Creek 

Chemical 

'. 
TABLE 10.19 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Risk . 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-oS 

Total .. -. .. .. 
1.1.2.2-Tetrachloroethane IE-OS .. 7E-07 lE-05 
Trlchloroethene 3E-oS .. 2E-oS 3E-OS 
RDX SE-oG .. 2E-Oa 5E-OS 

!Total 5E-OS .. 3E-08 SE·OS 
RDX lE-oG .. 2E-07 IE-OS 

!Total IE-oG .. 2E-07 IE-oa 
All Cancer Riske Less than IE-OS 

Total Risk Across Groundwater L SE-oS 
-Total Risk Across surlace Water I IE-o& 

• 
Chemical Non-Carcinogenic Hazard Quotient 

Primary ,I Ingestion I Inhalation I Dermal II Exposure 
Taraet Oraan Route. Tot. 

I 

7/1912002 



Medium Exposure Exposure 
Medium Point 

Surtace Soli Surtaca Soli SWMU 3 • Old Jeep Trail 

Ground .watar Ground Waler SWMU 3 • Shallow Ground Water 

Surtace Water Surtace Water SWMU 3 • Ulile Sulphur Creek 

Sediment Sedlmenl SWMU 3 • Little Sulphur Creek 

•• 

Chemical 

TABLE 10.20 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingesllon I Inhalallon I Dermal I, Exposure 
Routes Tota 

All Cancer Risks Less than 1 E·06 

1.1,2,2· Tetrachloroethane 2E·06 I .. I 9E·08 I 2E·06 
T rtchloroethene 5E'()8 .. 3E·07 . 5E·08 

(Totalll 7E·06 .. 4E'()7 7E'()6 
All Cencer Risks Less than 1 E·06 

All Cancer RiskS Less than 1 E·06 

Total Risk Across Groundwaler 7E·06 

• 

Chemical Non·CerClnogenlC Hazard Ouollenl 

Primary I I Ingesllon I Inhalation I 
Target Organ 

Dermal I, Exposure 
Routes Total 

.912002 



• 

Medium Exposure Exposure 
Medium Point 

Suriace Soli Suriace Soil SWMU 3 • I Acre Exposure Uni 

Ground Waler Ground Waler SWMU 3 . Shallow Ground Wal 

Surlace Waler Sur lace Waler SWMU 3 • lillie Sulphur Creek 

Sediment Sedlmenl SWMU 3 • Lillie Sulphur Creek 

Chemical 

F!,3,7,B' TCDD EqulvalenlS 
!Tolal 

t, 1,2,2' Tetrachloroelhane 
1,I·Dlchloroethene -
~rlchloroethene 
Ivlnyl Chloride 
~.Amlno;2.6.DlnllrOI0Iuene 
RDX 

/Tolal 
2·Amlno·4,8·Dlnllrololuene 
4·Amlno-2,6·Dlnl1rololuene 
RDX 

ITotal 

• 
TABLE 10.21 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes TOla 

IE'()6 .. IE·07 I E.()6 
IE·08 " IE·07 IE·OB 
7E·OS IE·OS 3E·06 9E·OS 
IE·08 IE·07 5E·08 IE·06 
2E·04 6E·OS 9E·Oe 2E·04 
.2E·08 2E·OB ·4E·OB 2E·08 

.. " .. " 

2E·OS .. 7E·OB 2E·OS 
3E·04 7E·OS IE·OS 3E·04 .. " .. " .. " .. .. 
6E·OS " 2E·07 BE·OS 
6E·OS " 2E·07 BE.()S 

All Cancer Risks Less Ihan 1 E'OB 

Tolal Risk Across Soli lE·OB 
TOlal Risk Across Groundwaler 3E·04 

TOlal Risk Across SWMU 3· Lillie Sulphur Creek 6E·OS 
Total Risk Across All Media and All Exposure Routes 4E·04 

• 

Chemical Non·Carcinogenlc Hazard auoUent 

Primary Ingeslion Inhalation Dermal Exposure 
Tar1l810rru'" Routes Tola 

,3,7,B·TCDD Equlvalenls NA .. .. . . .. 
!Tolall .. .. . . .. 

I, 1,2,2' Telrachloroelhane Liver 0.07 .. 0.003 0.07 
1,I·Dlchloroelhene Liver 0.002 .. 0.00010 0.002 
Trlchloroelhene Liver 16 0.2 0.8 17 
Vinyl Chloride liver 0.01 0.0008 0.0002 0.01 
4·Amlno·2.6-Dlnllrololuene Liver 2 .. 0.007 2 
RDX Prosiaie 0.9 .. 0.002 0.9 

/Tolal 18 0.2 0.9 19 
2-Amlno·4,6·Dlnllrololuene Liver 2 .. 0.01 2 
I"·Amlno-2.8·Dlnllrololuene Liver S 0.02 5 
RDX Proslale 2 .. 0.008 2 

ITotal 9 JI.O 0.04 9 
All Hazard Quotlenls less Ihan 1 

TolBl HBlard Index Across All Media and All Exposure Roules I 28 

. Total Liver HI Eft:: 
Total Prostate HI 2.9 

711912002 



FUlure 
On-Sl1e Resldenl 

Medium Exposure Exposure 
Medium Polnl 

Surface Soil Surlace Soil SWMU 3 - I Acre Exposure Unl 

Ground ~ater Ground Water SWMU 3 - Shallow Ground Wat 

Surlace Water Surlace Water SWMU 3 - Little Sulphur Creek 

. 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

• 

Chemical 

TABLE 10.22 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingesllon Inhalallon Dermal Exposure 
ROUles TOla 

All Cancer Risks Less than I E-06 

I, I ,2,2-Tetrac~loroethane 7E-06 2E-06 5E-07 9E-06 
Trlchloroethene 2E-05 7E-06 2E-06 2E-05 
RDX 2E-06 -- IE-Oe 2E-06 

/Total 3E-05 9E·06 2E·06 4E·05 
4-Amino-2.6-Dlnltrototuene .. .. .. .-
RDX GE-Oe ' .- 3E-OB eE·06 

(Total GE·Oe .- 3E·OB 6E·Oe 
All Cancer Risks Less than I E-06 

Tolal Risk Across Groundwaler " 4E·05 
Tolal Risk Across SWMU 3 - Little Sulphur Creek II 6E-Oe 

Total Risk Across All Media and All Exposure Roules II 4E-05 

• 

Chemical Non-Carcinogenic Hazard Quollenl 

Primary Ingestion Inhalallon Dermal Exposure 
Target Organ Routes Tota 

All Hazard Quotients less lhan I 

t, 1,2,2-Tetrachloroethane Liver 0.02 -- 0.002 0.02 
Trlchloroelhene Liver 5 0.06 0.5 5 

I RDX Prostate 0.3 -. 0.001 0.3 
(Total 5 0.06 0.5 5 

4-Amlno-2.G-Dlnl1rotoluene Liver t .. 0.01 I 
RDX Prostate 0.6 .. 0.003 o.e 

ITotal 2 .. 0.01 2 
All Hazard Quotients less than I 

Total Hazard Index Across All Media and All Exposure Roules I 7 

Tolal Liver HI 
Total Prostate HI 1±3 

.'1912002 



• 
Medium 

Surtace 5011 

Ground Weier 

Surtace Water 

Sedlmenl 

Scenano Tlmelrame: Future 
Receplor Population: On·Slle Resldenl 
ReceDlor Aae: Child 

Exposure Exposure 
Medium Polnl 

Sun ace Soil SWMU 3 • S·Acre Exposure Unll 

Ground Waler SWMU 3 • Shallow Ground Waler 

Surtace Water SWMU 3 • Llltle Sulphur Creek 

Sedlmenl SWMU 3 . Llltle Sulphur Creek 

; 

Chemical 

• 
TABLE 10.23 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routas Tola 

2,3,7,8·TCOO Equlvalants lE·OB .. lE·07 lE·OB 
Iron . , .. .. .. 

(Tolal lE-oB .. lE·07 lE·06 
1,1,2,2-Telrachloroethane 7E·OS lE·OS 3E·OS 9E·OS 
1 ,1·0Ichloroathene lE·OB lE·07 SE·08 lE·OB 
T nchloroethene 2E·04 • - BE·OS 9E-oS 2E·04 
Vlnyt Chlonde 2E-oS 2E·Oe 4E-oe 2E·OB 
4-Amlno-2,S·Olnllrololuene _ .. .. .. .. 
ROX 2E'05 .. 7E-oe 2E·OS 

(Tolal 3E-04 7E-oS lE·OS 3E·04 
2'Amlno-4,S-Olnilrololuene .. .. .. .. 
4·Amlno-2,6-0Inllrotoluene .. .. .. .. 
ROX 6E-oS .. 2E-07 6E-oS 

.lTolal SE·OS .. 2E-07 6E-oS 
All Cancer Risks Less Ihan I E-06 

Total Risk Across 5011 I E-06 
Tolal Risk Across Groundwaler 3E-04 

Total Risk Across SWMU 3 • lillie Sulphur Creek BE·OS 
TOlal RISk Across An Media and All Exposure Roules 4E-04 

• 
Chemical Non·Carcinogenlc Hazard Quotlenl 

Prlmary Ingestion Inhalation Dermal Exposure 
Taraet Oraan Routes Tota 

2,3,7,6-TCOO Equlvalenls NA .. .. . . . . 
Iron Blood, GS 1 - .. 1 

(Total 1 - .. 1 
1,1,2,2-Tetrachloroathane Liver 0.07 .. 0.003 0.07 
1 ,1-0Ichloroelhene Liver 0.002 .. 0.00010 0.002 
Trichloroelhene Liver IS 0.2 o.e 17 
Vlnyt Chloride liver 0.01 0.0008 0.0002 0.01 
4·Amlno-2,S·Olnllrololuena Liver 2 .. 0.007 2 
ROX Prostala 0.9 .. 0.002 0.9 

(Total 16 0.2 0.9 19 
2-Amlno·4,8-0Inllrotoluene Liver 2 .. 0.01 2 
4·Amlno-2.6-0Inllrololuene liver 5 .. 0.02 5 
ROX Proslale. 2 . . 0.006 2 

. (Tolal 9 0.0 0.04 9 
All Hazard Quotients less Ihan 1 

Total Hazard Index Across An Media and All Exposure Routes I 29 

TOlalBlood HI 
Tolal GS HI m I 

TOlal Liver HI 26 
Tolal Proslate HI 3 

" 
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, Medium 

Surtace Soli 

Ground'Waler 

Surtaca Water 

Sediment 

:. 

Scenario Tlmelrame: Fulure 
Receptor Populallon: On-Slle Resident 
Raceplor Aoe: Child 

Exposure Exposure 
Medium Polnl 

Surtace Soil SWMU 3 - 6-Acre Exposure Unll 

Graund Water SWMU 3 - Shallow Ground Water 

Surtace Waler SWMU 3 - LUlie Sulphur Creek 

Sedlmenl SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.24 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingesllon Inhalallon Dermal Exposure 
Routes Tota 

All Cancer RiskS Less Ihan 1 E-06 

t ,I,2,2-TetrBchloroethane 7E-06 2E-06 5E-07 9E-06 
Trtchloroethene 2E-05 7E-06 2E-06 2E-05 
RDX ?E-06 -- lE-OB 2E-06 

(Total 3E-05 9E-06 2E-06 4E-05 
4-Amlno-2,6-Dlnllrotoluene -- -- -- --
RDX 6E-06 -- 3E-OB 6E-06 

(Total 6E-Oa -- 3E-Oe 6E-06 
All Cancer RiskS Less than lE-06 

Total Risk Across Groundwatar I 4E-05 
Total Risk Across SWMU 3 - Little Sulphur Creek I 6E-06 

Total Risk Acroes An Media and All Exposure Routes I 4E-05 

• 

Chemical Non-Carcinogenic Hezard Quollenl 

Prtmary Ingeslion Inhalallon Dermal Exposure 
TaraelOraan Routes Tota: 

All Hezard Quollents less thBn 1 

1,1,2,2-Tetrachloroethane Liver 0.02 -- 0.002 0.02 
Trtchloroelhena Liver 5 0.06 0.5 5 
RDX Proslate 0.3 -- 0.001 .0.3 

(Total 5 0.06 0.5 5 
4-Amlno-2,6-DlnllrOloluene Liver 1 -- 0,01 1 
RDX Proslate 0.6 -- 0.003 0.6 

(Total 2 -- 0.01 2 
All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposura Routes I 7 

Total Liver HI 
Total Prostate HI I±I 
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• 

Medium Exposure Exposure 

Medium Polnl 

Surlace Soil Surface 5011 SWMU 3 - I Acre Exposure Uni 

Ground Waler Ground Water SWMU 3 - Shallow Ground Wat 

Surface Water Surface Water SWMU 3 • Little Sulphur Creek 

Sediment Sediment SWMU 3 . Little Sulphur Creek 

Chemical 

'. 
TABLE 10.25 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingeslion Inhalation Dermal Exposure 
Routes Tota 

All Cancer Risks Less than I E-06 

1.1.2.2-Tetrachloroethane 'BE-OS IE-OS 7E-06 IE-04 

t .I-Dlchloroethene IE·06 IE·07 lE-07 IE·Oe 

Trlchloroethene 2E-04 SE-05 2E-05 3E-04 

Vinyl Chloride 3E-Oe 2E·OB 9E·OB 3E·06 

RDX 3E-05 -- 2E'07 3E-05 

(Total 3E-04 SE-05 3E-OS 4E-04 

4-Amlno·2.S-Dinltrotoluene -- -- -- --
RDX 7E-05 -- 4E'07 7E-OS 

(Total 7E-OS -- 4E-07 7E-05 

All Cancer Risks Less than IE-OS 

Total Risk Across Groundwater n 4E-04 

Total Risk Across SWMU 3 - Little Sulphur Creek U 7E-OS 

Total Risk Across All Media and All Exposure Routes N SE-04 

• 

Chemical Non'CarcinogenlC Hazard Quollenl 

Primary Ingeslion Inhalallon Dermal Exposure 

Target Organ RoUle. Tota 

All Hazard Quollents tess than t 

1.1.2.2-Tetrachloroethane Liver 0.02 -- 0.002 0.02 

t .I-Dlchloroethene Liver 0.0006 -- O.OOOOS 0.0007 

T rlchloroethene Liver 4 0.04 0.5 5 

Vinyl Chloride Liver 0.004 0.0001 0.0001 0.004 

RDX Prostale 0.2 -- 0.001 0.2 

(Total 5 0.04 O.S 5 

4-Amino-2.S·Dlnltrotoluene Liver t -- O.Ot I 

RDX Prostate O.S -- 0.003 0.6 

(Total 2 - 0.02 2 

All Hazard Quotients less than I 

Total Hazard Index Across All Media and All Exposure Routes I 7 

Total Liver HI 

Total Prostate Ht e3 
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Medium Exposure Exposure 
Medium Polnl 

Surlace Soil Surlace Soli SWMU 3· I Acre Exposure Unll 

G~oundWaler Ground Waler SWMU 3 - ShallOW Ground Waler 

Surlace Waler Surlace Waler SWMU 3 - Llllla Sulphur Creek 

Sediment Sediment SWMU 3 - Lillie Sulphur Creek 

'. 

Chemical 

TABLE 10.26 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingasllon Inhalallon Dermal Exposure 
Roule! Tala 

All Cancer RiskS Less lhan I E·06 

I , I ,2,2' T elrachloroelhane IE-OS IE·06 IE-<lS IE-OS 
Trlchloroelhane 3;:-OS 5E·06 3E-<l6 3E·OS 
RDX 4E-06 .. 3E·OB 4E-06 

(Tolal 4E-05 7E-06 4E·OS . 5E-05 
RDX 9E-OS .. SE-OB 9E-Oe 

(Total 9E-<lS .. SE·OB 9E·06 
All Cancer Risks Less Ihan I E-06 

TOlal Risk Across Groundwaler I SE·05 
Total Risk Across SWMU 3 • Lillie Sulphur Creek I 9E-<lS 

Total Risk Across An Media and An Exposure Roules I 6.0E-oS 

• 

Chemical Non·CarClnogenlc Hazard Ouollenl 

Prlmary Ingesllon Inhalallon Dermal Exposure 
T argel Organ RoUle! Tala 

All Hazard Ouollenl! less Ihan I 

I, I ,2,2-Telrachloroelhane Liver 0.009 .. 0.0009 0,01 
Trlchloroelhene Liver 2 0.01 0.3 2 
RDX ProSiale 0.1 .. O.OOOB 0.1 

(Tolal 2 0.01 0.3 2 
RDX Prostate 0.3 .. 0.002 0.3 

(Tolal 0.3 - 0.002 0.3 
All Hazard Ouollenls less Ihan I 

TOlal Hazard Index Across All Media and All Exposure Roule! I 3 

Tota! Liver HI 
Tala! Proslat. HI ffi 
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• 
Scenarlo Tlmelrame: Fulure 
Receplor Population: On-Slle Resldenl 
Rec~or AJte: Adull 

. 

Medium Exposure Exposure 
Medium Polnl 

Surlace Soli Surlace Soli SWMU 3 - 6-Acre Exposure Unll 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surlace Weter Surlace Waler SWMU 3 - LIllie Sulphur Creek 

Sediment Sedlmenl SWMU 3 • Lillie Sulphur Creek 

Chemical 

•• 
TABLE 10.27 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tola 

All Can.:er Risks Less then 1 E-06 

1.1,2,2-Tettachloroelhane 8E-05 lE-05 7E-06 lE-04 
1,l-Dlchloroethene lE-08 lE-07 lE-07 lE-06 
Trlchloroethene 2E-04 5E-05 2E-05 3E-04 
Vinyl Chlorlde 3E-06 2E-08 9E-08 3E-06 
RDX 3E-05 .. 2E-07 3E-05 

ITotal 3E-04 BE-OS 3E-OS 4E-04 
4-AmIn0-2,6-Dlnllrotoluene .. .. .. .. 
RDX 7E·05 .. 4E-07 7E·OS 

(Total 7E-05 .. 4E-07 7E-OS 
An Cancer Risks Less than 1 E-06 

Total Risk Across Groundwater I 4E-04 
Total Risk Across SWMU 3 • L1t11e Sulphur Creek I 7E-OS 

Tolal Risk Across All Media and An Exposure Routes I. _ SE·04 _ 

•• 
I 

Chemical Non·CerClnogenlC Hazard Quotienl 

Prlmary IngeStion Inhalation Dermal Exposure .i 
TaraelOraan ROU1H Tola 

All Hazard Quotients tess Ihen 1 

1,1,2,2-Tetrachloroelhane Liver 0.02 .. 0.002 0.02 
1,l-Dlchloroethene Liver 0.0006 .. 0.00008 0.0007 
TrlchlorOelhane Liver 4 0.04 0.5 5 
Vinyl Chlo rlde liver 0.004 0.0001 0.0001 0.004 
RDX Prostate 0.2 .. 0.001 0.2 

ITotal S 0.04 0.5 5 
4-Amlno-2,6-Dlnltrotoluene Liver 1 -. 0.01 1 
RDX Proslale 0.6 .. 0.003 0.8 

(Total 2 - 0.02 2 
All Hazard Quotlenta less then I 

Total Hazard Index Across All Media and An Exposure Routea I 7 

Tolal liver HI 
Totel Prostate HI ffi 
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Medium Exposure Exposure 
Medium Polnl 

Surtaca son· Surtace Soil SWMU 3 - 6-Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 • Little Sulphur Creek 

•• 

Chemical 

TABLE 10.2S 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

All Cancar Risks Less than 1 E-06. 

I, I ,2,2-Tetrachloroethane IE-OS IE-06 IE-OS IE-OS 
T~chloroethene 3E-OS SE-06 3E-OS 3E-OS 
RDX 4E-06 -- 3E-OS 4E-OS 

{Totel 4E-OS 7E-06 4E-OS SE-OS 
RDX gE-Oe .- 6E-OS 9E-OS 

(Total 9E-06 .. SE-OS 9E-06 
An Cancer Risks Less than 1 E-OS 

Total Risk Across Groundwater L 5E-06 
Total Risk Across SWMU 3 • Little Sulphur Creek I 9E·OS 

Total Risk Across All Media and All Exposure Routes I 6.0E-OS 

• 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingeslion Inhalation Dermal Exposure 
T araat Oraan Routes Tota 

All Hazard Quotients less than 1 

I, t ,2,2-Tatrachloroethane Llvar 0.009 -- 0.0009 O.Ot 
T~chloroethen. Liver 2 0.01 0.3 2 
RDX Prostate 0.1 -- O.OOOS 0.1 

{Total 2 0.01 0.3 2 
RDX Prostate 0.3 .. 0.002 0.3 

ITotal 0.3 .. 0.002 0,3 
All Hazard Quotients less than 1 

I 

Totel Hazard Index Across All Media and All Exposure Routes I 3 

Totat Liver HI 
Total Prostate HI ffi 
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• 

Medium Exposure Exposure 
Medium Polnl 

Surfac.e Soli Surface Soli SWMU 3 . 1 Acre Exposure Unll 

Grounll Waler Ground Waler SWMU 3 • Shallow Ground Waler 

Surface Waler Surface Water SWMU 3 • Lillie Sulphur Creek 

Sediment Sedlmenl SWMU 3 • lillie Sulphur Creek 

Chemical 

• 
TABLE 10.29 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingesllon Inhalsllon Dermal Exposure 
Roules Tola 

2,3,7,B·TCDD Equlvalenls 2E·06 .. 2E'07 2E·OS 
(Tolal 2E'()S .. 2E'07 2E'06 

1,1,2,2' Tetrachloroelhane 2E·04 3E·05 lE'05 2E'04 
1,1,2·Trlchloroethane lE·Oe 3E'07 5E'Oe lE'06 
1,I·Dlchloroethene 2E·06 2E·07 2E'07 3E·06 
Tnchloroethene 3E·04 1 E.()4 3E'05 5E·04 
Vinyl Chlorfde 5E·08 4E·08 lE·07 5E·06 
RDX 5E·05 .. 2E'07 5E·05 

(Tolal 6E·04 lE.()4 4E'05 7E·04 
RDX 1 E.()4 .. 5E·07 lE·04 

(Tolal lE·04 ., SE'()7 lE·04 
An Cancer Risks Less Ihan 1 E ·06 

T ot,al Risk Across Soli 2E·06 
Total Risk Across Groundwaler 7E.()4 

TOlal Risk Across SWMU 3 '. Lillie Sulphur Creek 1 E.()4 

Tolal Risk Across. All Media and All Exposure Routes 9E.()4 

• 
Chemical Non·Carclnogenlc Hazard Quollenl 

Prlmary llnge.lion J Inhalallon I 
Ta!!lelOrgan 

Dermal I, Exposure 
Routes Tota 
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" 

Medium Exposure Exposure 
Medium Polnl 

Surface Soli Surlace Soil SWMU 3 • I Acre Exposure Unit 

Ground. Water Ground Water SWMU 3 • Shallow Ground Weter 

Surlace Water Surlace Water SWMU 3 • Llttte Sutphur Creek 

Sediment Sediment SWMU 3 • Llttte Sutphur Creek 

•• 

Chamlcal 

TABLE 10.30 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

IngesUon Inhalallon Dermal Exposure 
Roules Tota 

All Cancer Risks Less than I E'()S 

1.1.2.2' Tetrachtoroethane 2E.()S 3E·06 2E'()6 2E·OS 
Trlchloroethene 4E·OS IE·OS 5E·OS SE·OS 
RDX 6E·06 .. 4E'()8 SE'()S 

(Total 6E.()S 2E'()S 6E·06 9E·OS 
RDX IE'()S .. 9E'()8 lE·OS 

(Total lE.()S .. 9E'()6 lE'()S 
An Cancer Risks Less than I E·06 .. 

Totat R!sk Across Groundwater I 9E'()S 
Total Risk Across SWMU 3 • Little Sulphur Creek I lE'()S 

Total Risk Across An Media and All Exposure Routes I lE·Q4 

Chemical Non·CarClnogenlc Hazard Quollenl 

Prlmary ,I IngeSlion Iinhalauon I Dennal II Exposure 
Target Organ Route. Tota 

I 1 tid'. .' J 
/ir. I S ';i .,i 

.,r '.!,' ,I P' 
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• 
Medium E~posure E~posure 

Medium Polnl 

Surlace Soli Surlace 5011 SWMU 3- 6·Acre Exposure Unll 

Grou~d Waler Ground Waler SWMU 3 • ShallOW Ground Waler 

Surlace Water Surlace Waler SWMU 3 • Lillie Sulphur Creek 

Sediment Sedlmenl SWMU 3 • lillie Sulphur Creek 

• , I ~ 

Chemical 

• 
TABLE 10.31 

RISK ASSESSMENT SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingesllon Inhalallon Dermal Exposure 
Roules Tola 

2,3, 7,e· TCDD Equlvalenls 2E-06 .. 2E·07 2E·OS 
. lTolal 2E-oB .. 2E-07 2E-OS 

1,1,2,2' Telrachloroelhane 2E·04 3E'OS IE·OS 2E·04 
1,I,2-Trichloroethane IE·OS 3E·07 SE·Oe IE·OS 
1,l·Dlchloroethene 2E·08 2E·07 2E-07 3E·Oe 
Trichloroelhene 3E-04 IE·04 3E·OS SE·04 
Vlnyt ChlOrlde SE·Oe 4E·08 IE·07 5E·OS 
RDX 5E-05 -- 2E-07 5E·OS 

(Tolal eE-04 IE·04 4E·05 7E·04 
RDX IE·04 -- SE-07 IE·04 

(Total IE-04 .-. SE-07 I E-04 
An Cancer RiskS Less than I E-OS 

T olal Risk Across 5011 2E-OS 
Total Risk Across Groundwater 7E-04 

Tolal Risk Across SWMU 3- Lillie Sulphur Creek I E-04 
Tolal RISk. AcrOss An Media and All Exposure Roules 9E-04 

'J" 

• 
Chemical Non·Carcinogenlc Hazard Quollenl 

Primary ,I Ingeslion I Inhalallon I 
TargelOrgan 

Dermal II Exposure 
Roules TOla 

I 
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Medium 

Surface Soli 

Ground Water 

Surface Waler 

Sedlmenl 

• 

Scenario Tlmelrame: FUlure 
Receplor Population: On-Slie Resldenl 

!Receplor Age: Lllelong (Child Q~d Adull) 

Exposure Exposure 
Medium Polnl 

Surlace Soli SWMU 3 - 6-Acre Exposure Unit 

Ground Waler SWMU 3 - Shallow Ground Water 

Surlace Waler SWMU 3 - liltle Sulphur Creek 

Sedlmenl SWMU 3 - LIttle Sulphur Creek 

Chemical 

TABLE 10.32 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingeslion Inhalation Dermal Exposure 
Roules Tota 

All Cancer Risks Less than I E-06 

1.1.2.2-Telrachloroelhane 2E-OS 3E-06 2E-06 2E-OS 
T rfchloroethene 4E-OS IE-OS SE'()6 6E-OS 
RDX 6E-08 -- 4E'()8 6E-06 

(Tolal 6E-OS 2E-OS 6E-06 9E-OS 
RDX IE-OS -- 9E-08 IE-OS 

(Total IE.()S -- 9E-08 IE'()S 

An Cancer Risks Less Ihan 1 E-06 

Tetal Risk Across Groundwater 9E-06 

Tolal Risk Across SWMU 3 - Lillie Sulphur Creek lE'()S 

Total Risk Across All Media and All Exposure Roules L I E-04 . 

• 

Chemical Non-CarcinogenIC Hazard Quotient 

Primary ,I Ingestion I Inhalation I 
Target Organ 

Dermal I, Exposure 
Routes Tota! 
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APPENDIX G.3 

RAGS-PART D TABLES 



RAGS Part D Table 1 

Selection of Exposure Pathways 



Scenario Medium Exposure Exposure 

Timelrame Medium Point 

CurrenVFuture Surtace Soil Surtace Soil Old Jeep Trail 

Air Old Jeep Trail 

Subsurtace Soil Subsurtace Soil Old Jeep Trail 

Air Old Jeep Trail 

Ground Water Ground Water Shallow Aquifer 

Air Shallow Aquifer 

Surtace Water Surtace Water Little Sulphur Creek 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 3· OLD JEEP TRAIL/LITTLE SULPHUR CREEK (OJT/LSC) 

NSWCCRANE 

CRANE, INDIANA 

PAGE 1 OF 5 

Receptor Receptor Exposure On·Sitef Type 01 

Population Age Route Off·Site Analysis 

Trespassers Adolescents Ingestion On-Site Quant 

Dermal On-Site Quant 

Residents Child Ingestion Off-Site None 

Dermal Off-Site None 

Adult Ingestion Off-Site None 

Dermal Off-Site None 

Trespassers Adolescents Inhalation On-Site None 

Residents Child Inhalation Off-Site None 

Adult Inhalation Off-Site None 

Trespassers Adolescents Ingestion On-Site None 

Dermal On-Site None 

Residents Child Ingestion Off-Site None 

Dermal Off-Site None 

Adult Ingestion Off-Site None 

Dermal Off-Site None 

Trespassers Adolescents Inhalation On-Site None 

Residents Child Inhalation Off-Site None 

Adult Inhalation Off-Site None 

Trespassers Adolescents Ingestion On-Site None 

Dermal On-Site None 

Residents Child Ingestion Off-Site None 

Dermal Off-Site None 

Adult Ingestion Off-Site None 

Dermal Off-Site None 

Trespassers Adolescents Inhalation On-Site None 

Residents Child Inhalation Off-Site Quant 

Adult Inhalation Off-Site Quant 

Trespassers Adolescents Ingestion On-Site Quant 

Dermal On-Site Quant 

Rationale lor Selection or Exclusion 

01 Exposure Pathway 

Although access to the base is controlled, once inside the base, access to the OJT/LSC is not 
limited by any physical restraint. Adolescent trespassers may be exposed to surtace soil while 
at the site. 

Off-base residents are not exposed to on-site surtace soil. 

Off-base residents are not exposed to on-site surtace soil. 

Although access to the base is controlled, once inside the base, access to the OJT/LSC is not 
limited by any physical restraint. No COPCs were identified in soil for the inhalation pathway, 
therefore this pathway is not evaluated. 

Off-base residents are not exposed to on-site surtace soil. In addition, no COPCs were 
identified in soil for the inhalation pathway, therefore this pathway is not evaluated. 

Off-base residents are not exposed to on-site surtace soil. In addition, no COPCs were 
identified in soil for the inhalation pathway, therefore this pathway is not evaluated. 

Trespassers are not exposed to subsurtace soil. 

Off-base residents are not exposed to on-site subsurtace soil. 

Off-base residents are not exposed to on-site subsurtace soil. 

Trespassers are not exposed to subsurtace soil. In addition, no COPCs were identified in soil 
for the inhalation pathway, therefore this pathway is not evaluated. 

Off-base residents are not exposed to on-site subsurtace soil. In addition, no COPCs were 
identified in soil for the inhalation pathway, therefore this pathway is not evaluated. 

Off-base residents are not exposed to on-site subsurtace soil. In addition, no COPCs were 
identified in soli for the inhalation pathway, therefore this pathway is not evaluated. 

Adolescent trespassers are not expected to be exposed to ground water. 

Off-base residents are not exposed to ground water from the OJT/LSC. 

Off-base residents are not exposed to ground water from the OJT/LSC. 

Adolescent trespassers are not expected to be exposed to ground water. 

Off-base residents are not exposed to ground water Irom the OJT/LSC. 

Off-base residents are not exposed to ground water from the OJT/LSC. 

Although access to Ihe base is controlled, once inside the base, access to the OJT/LSC is not 
limited by any physical restraint. Adolescent trespassers may be exposed to surtace water 
while at the site. 
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Scenario Medium Exposure Exposure 

Tlmeframe Medium Point 

CurrenVFuture Surface Water Surface Water little Sulphur Creek 

(continued) 

Sediment Sediment little Sulphur Creek 

Future Surface Soil Surface Soil Old Jeep Trail 

Air Old Jeep Trail 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 3 - OLD JEEP TRAILJLlTTLE SULPHUR CREEK (OJT/LSC) 

NSWCCRANE 

CRANE, INDIANA 

PAGE 2 OF 5 

Receptor Receptor Exposure On-Sitel Type of 

Population Age Route Off-Site Analysis 

Residents Child Ingestion Off-Site Quant 

Dermal Off-Site Quant 

Adult Ingestion Off-Site Quant 

Dermal Off-Site Quant 

Trespassers Adolescents Ingestion On-Site Quant 

Dermal On-Site Quant 

Residents Child Ingestion Off-Site Qual 

Dermal Off-Site Qual 

Adult Ingestion Off-Site Qual 

Dermal Off-Site Qual 

Construction Adult Ingestion On-Site Quant 

Workers Dermal On-Site Quant 

Maintenance Adult Ingestion On-Site Quant 

Worker Dermal On-Site Quant 

Occupational Adult Ingestion On-Site Quant 

Worker Dermal On-Site Quant 

Recreational Child Ingestion On-Site Quant 

Users Dermal On-Site Quant 

Adult Ingestion On-Site Quant 

Dermal On-Site Quant 

Residents Child Ingestion On-Site Quant 

Dermal On-Site Quant 

Adult Ingestion On-Site Quant 

Dermal On-Site Quant 

Construction Adult Inhalation On-Site None 

Workers 

Maintenance Adult Inhalation On-Site None 

Worker 

Occupational Adult Inhalation On-Site None 

Worker 

Recreational Child Inhalation On-Site None 

Users 

Adult Inhalation On-Site None 

Residents Child Inhalation On-Site None 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Off-base residents may also use surface water as a drinking water source. 

Off-base residents may also use surface water as a drinking water source. 

Although access to the base is controlled, once inside the base, access to the OJTILSC is not 
limited by any physical restraint. Adolescent trespassers may be exposed to sediment while at 
the site. 

Off-base residents may be exposed to sediment. Although such exposure are expected to be 
less tha those experienced by future on-site residents. 

Off-base residents may be exposed to sediment. Although such exposure are expected to be 
less tha those experienced by future on-site residents. 

Construction workers may have contact with surface soil during excavation activities. 

Maintenance workers may contact surface SOil during normal war!< activities. 

Occupational workers may contact surface soil during normal work activities. 

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. 

Construction workers may be exposed to fugitive dust and volatile emissions during 
construction activities. No COPCs were identified in soil for the inhalation pathway, therefore 
this pathway is not evaluated. 

Maintenance workers may be exposed to fugitive dust and volatile emissions during war!< 
activities. No COPCs were identified in soil for the inhalation pathway, therefore this pathway Is 
not evaluated. 

Occupational workers may be exposed to fugitive dust and volatile emissions during work 
activities. No COPCs were Identified in soil for the inhalation pathway, therefore this pathway is 
not evaluated. 

This scenario Is evaluated on the assumption that the Facility would close and be turned Into a 
state park in the future. No COPCs were identified in soil for the inhalation pathway, therefore 
this pathway is not evaluated. 

This scenario is evaluated on the assumption that the Facility would close and be turned into a 
state park In the future, No COPCs were identified in soil for the inhalation pathway, therefore 
this pathway Is not evaluated. 

Although a future residential scenario is considered unlikely at the site, this scenario is include 
to aid in future risk management decisions, No COPCs were identified in soil for the inhalation 
pathway, therefore this pathway is not evaluated. 
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Scenario Medium Exposure Exposure 

Timeframe Medium Point 

Future Suriace Soil Air Old Jeep Trail 

(continued) 

Subsuriace Soil Subsuriace Soil Old Jeep Trail 

Air Old Jeep Trail 

Ground Water Ground Water Shallow Ground Water 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 3 - OLD JEEP TRAIULITILE SULPHUR CREEK (OJT/LSC) 

NSWCCRANE 

CRANE, INDIANA 

PAGE30F5 

Receptor Receptor Exposure On-Site! Type of 

Population Age Route Off-Site Analysis 

Adult Inhalation On-Site None 

Construction Adult Ingestion On-Site Quant 

Workers Dermal On-Site Quant 

Maintenance Adult Ingestion On-Site None 

Worker Dermal On-Site None 

Occupational Adult Ingestion On-Site None 

Worker Dermal On-Site None 

Recreational Child Ingestion On-Site None 

Users Dermal On-Site None 

Adult Ingestion On-Site None 

Dermal On-Site None 

Residents Child Ingestion On-Site None 

Dermal On-Site None 

Adult Ingestion On-Site None 

Dermal On-Site None 

Construction Adult Inhalation On-Site None 

Workers 

Maintenance Adult Inhalation On-Site None 

Worker 

Occupational Adult Inhalation On-Site None 

Worker 

Recreational Child Inhalation On-Site None 

Users 
Adult Inhalation On-Site None 

Residents Child Inhalation On-Site None 

Adult Inhalation On-Site None 

Construction Adult Ingestion On-Site None 

Workers 
Dermal On-Site Quant 

Maintenance Adult Ingestion On-Site None 

Workers Dermal On-Site None 

Occupational Adult Ingestion On-Site Quant 
Worker Dermal On-Site Quant 

Recreational Child Ingestion On-Site Quant 

Users Dermal On-Site Quant 

Adult Ingestion On-Site Quant 

Dermal On-Site Quant 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Although a lulure residential scenario is considered unlikely at the site, this scenario is include, 
to aid in future risk management decisions. No COPCs were identified in soil for the inhalation 
pathway, therefore this pathway is not evaluated. 

Construction workers may have contact with subsuriace soil during excavation activities. 

Maintenance workers are not expected to be exposed to subsuriace soil. 

Occupational workers are not expected to be exposed to subsuriace soil. 

Recreational users are not expected to be exposed 10 subsuriace soil. 

Recreational users are not expected to be exposed to subsuriace soil. 

Future residents are not expected to be exposed to subsuriace soil. 

Future residents are not expected to be exposed to subsuriace soil. 

Construction workers may be exposed to fugitive dust and volatile emissions during 
construction activities. No COPCs were identified in soil for the inhalation pathway, therefore 
this pathway is not evaluated. 

Maintenance workers are not expected to be exposed to subsuriace soil. In addition, no 
COPCs were identified In soil for the inhalation pathway. 

Occupational workers are not expected to be exposed to subsuriace soil. In addition, no 
COPCs were identified in soil for the inhalation pathway. 

Recreational workers are not expected to be exposed to subsuriace soil. In addition, no 
COPCs were identified in soil for the inhalation pathway. 

Recreational workers are not expected to be exposed to subsuriace soil. In addition, no 
COPCs were identified in soil for the inhalation palhway. 

Future residents are not expected to be exposed to subsuriace soil. In addition, no COPCs 
were identified in soil for the inhalation pathway. 

Future residents are not expected to be exposed to subsuriace soil. In addition, no COPCs 
were Identified in soil for the inhalation pathway. 

Construction workers are not expected to ingest groundwater, 

Construction workers may have dermal contact with ground water during excavation activities. 

Maintenance workers are not expected to have contact with ground water. 

Occupational workers may be exposed to ground water if ground water was used as a potable 
water source. 

Recreational users may be exposed to ground water if ground water was used as a potable 
water source. 

Recreational users may be exposed to ground water if ground water was used as a potable 
water source. 
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Scenario Medium Exposure Exposure 

Timeframe Medium Point 

Fulure Ground Water Ground Water Shallow Ground Water 

(continued) 

Air Shallow Ground Water 

Surface Water Surface Water Little Sulphur Creek 

Sediment Sediment Little Sulphur Creek 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 3 - OLD JEEP TRAILJLITILE SULPHUR CREEK (OJT/LSC) 

NSWC CRANE 

CRANE, INDIANA 

PAGE40F5 

Receptor Receptor Exposure On-Sitel Type of 

Population Age Route Off-Site Analysis 

Residents Child Ingestion On-Site Quant 

Dermal On-Site Quant 

Adult Ingestion On-Site Quant 

Dermal On-Site Quant 

Construction Adult Inhalation On-Site Quant 

Workers 

Maintenance Adult Inhalation On-Site None 

Workers 

Occupational Adult Inhalation On-Site None 
Worker 

Recreational Child Inhalation On-Site None 

Users 

Adult Inhalation On-Site None 

Residents Child Inhalation On-Site Quant 

Adult Inhalation On-Site Quant 

Construction Adult Ingestion On-Site None 

Workers Dermal On-Site None 

Maintenance Adult Ingestion On-Site None 

Workers Dermal On-Site Quant 

Occupational Adult Ingestion On-Site None 

Worker Dermal On-Site None 

Recreational Child Ingestion On-Site Quant 

Users Dermal On-Site Quant 

Adult Ingestion On-Site Quant 

Dermal On-Site Quant 

Residents Child Ingestion On-Site Quant 

Dermal On-Site Quant 

Adult Ingestion On-Site Quant 

Dermal On-Site Quant 

Construction Adult Ingestion On-Site None 

Workers Dermal On-Site None 

Maintenance Adult Ingestion On-Site Quant 

Workers Dermal On-Site Quant 

Occupational Adult Ingestion On-Site None 

Worker Dermal On-Site None 

Recreational Child Ingestion On-Site Quant 

Users Dermal On-Site Quant 

Adult Ingestion On-Site Quant 

Dermal On-Site Quant 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Although a luture residential scenario is considered unlikely at the site, this scenario is include 
to aid In future risk management decisions. 

Although a future residential scenario is considered unlikely at the site, this scenario is include 
to aid in future risk management decisions. 

Construction workers may be exposed to COPCs that have volatilized from ground water 
during excavation activities. 

Maintenance workers are not expected to be exposed to COPCs that have volatilized from 
ground water. 

Occupational workers are not expected to be exposed to COPCs that have volatilized from 
ground water. 

Recreational users are not expected to be exposed to COPCs that have volatilized from 
ground water. 

Recreational users are not expected to be exposed to COPCs that have volatilized Irom 
ground water. 

Although a future residential scenario is considered unlikely at the site, this scenario is include 
to aid in future risk management decisions. 

Although a future residential scenario is considered unlikely at the site, this scenario is include 
to aid In future risk management decisions. 

Construction workers are not expected to be exposed to surface water. 

Maintenance workers are not expected to ingest surface water. 

Maintenance workers may have dermal contact with surface water. 

Occupational workers are not expected to be exposed to surface water. 

This scenario is evaluated on the assumption that the Facility would close and be tumed 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 include 
to aid in future risk management decisions. 

Although a future residential scenario is considered unlikely at the site, this scenario is include, 
to aid in future risk management decisions. 

Construction workers are not expected to be exposed to sediment. 

Maintenance workers may contact sediment. 

Occupational workers are not expected to be exposed to sediment. 

This scenario is evaluated on the assumption that the Facility would close and be tumed into a 
state park in the future. 

This scenario is evaluated on the assumption that the Facility would close and be tumed into a 
state park in the future. 
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Scenario Medium 

Timeframe 

Future Sediment 

(continued) 

Notes: 

Quant - Quantitative. 

Qual - Qualitative. 

Exposure Exposure 

Medium Point 

Sedimenl Little Sulphur Creek 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 3 - OLD JEEP TRAILILITILE SULPHUR CREEK (OJT/LSC) 

NSWCCRANE 

CRANE, INDIANA 

PAGE 5 OF 5 

Receptor Receptor Exposure On-Sitel Type of 

Population Age Route Off-Site Analysis 

Residents Child Ingestion On-Sile Quanl 

Dermal On-Site Quant 

Adult Ingestion On-Site Quant 

Dermal On-Site Quant 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Although a future residential scenario is considered unlikely at the site, this scenario is include 
to aid in future risk management decisions. 

Although a future residential scenario is considered unlikely at the site, this scenario is include 
to aid in future risk management decisions. 
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RAGS PART D TABLE 2 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Table No. 
2-1 Direct Contact With Surface Soil 
2-2 Migration From Surface Soil 
2-3 Direct Contact With Subsurface Soil 
2-4 Migration From Subsurface Soil 
2-5 Direct Contact With Ground Water 
2-6 Direct Contact With Surface Water - Low Flow Conditions 
2-7 Direct Contact With Surface Water - High Flow Conditions 
2-8 Direct Contact With Shallow Sediments 
2-9 Direct Contact With Deep Sediments 
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CAS Number 

TABLE 2.1 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL 
NSWCCRANE 

IScenario Timeframe: Current/Future 
IMedium: Surface Soil 
Exposure Medium: Surface Soil (0 to 2 feet) 
Exposure Point: SWMU 3 - Old Jeep Trail 1 Little Sulphur Creek 

Minimum 
Chemical Concentration 

f" 

Minimum 
Qualifier 

Maximum 
Concentration 

(1' 

Maximum 
Qualifier 

Units 

CRANE, INDIANA 
PAGE 1 OF3 

Location 
of Maximum 

Concentration 

Detection 
Frequency 

Range of 
Nondetects(2) 

Concentration 
Used for 

Screening(3) 

Site Above U.S. EPA Region 9 
BaCkg(~~Und? PRG-Residential (5) 

Potential 
ARARITBC 

Value 

Potential 
ARARITBC 

Source 
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CAS Number 

TABLE 2.1 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL 
NSWC CRANE 

Scenario Time1rame: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil (0 to 2 feet) 
Exposure Point: SWMU 3 - Old Jeep Trail I Little Sulphur Creek 

IRON 
LEAD 

Chemical 
Minimum 

Concentration 
"J 

Minimum 
Qualifier 

Maximum 
Concentration 

"J 

Maximum 
Qualifier Units 

CRANE, INDIANA 
PAGE 2 OF 3 

Location 
of Maximum 

Concentration 

Detection 
Concentration Site Above 

Used for Background? 
"J 

0.42 No 
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TABLE 2.1 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL 
NSWCCRANE 

NOles: 

Scenario Time1rame: Current/Future 
Medium: Surface Soli 
Exposure Medium: Surface Soil (0 to 2 feet) 
EXDosure Point: SWMU 3 - Old Jeep Trail 1 Lillie Sulphur Creek 

Minimum Maximum 
Chemical Concentration Minimum Concentration 

Qualifier (1) Cll 

Maximum 
Units 

Qualifier 

(1) - Only the original 01 duplicate samples was considered lor cope selection. The duplicate was used for Quality control purposes only. 

(2) - Values presented are sample-specific quantitallon limits. 

(3) - The maximum detected concentration Is used for screening purposes. 

(4) - To determine whether metal concentrations were within background levels. soil concentrations were 

compared to Base-wide background data presented in the Basewide Background Soillnvesllgalion Report 

(TINU5, Inc., January 2001) by means of the Wilcoxon Rank 8um Test. If the Wilcoxon Test 

determined that a constituent concentration was not significanlly differentlrom background, that 

chemical was not selected as a COPC. 

(5) - U.S. EPA Region 9 Preliminary Remediation Goals Table, November 1, 2000. (PRGs lor noncarcinogens are divided by 10.) 

(6) - Ralionale Codes Selection Reason: Above 8creening Levels (A8l) 

No Toxicity Informalion (NTX) 

Deletion Reason' Essential Nutrient (NUT) 

Below 5creening level (B5l) 

Below Background Value (BKG) 

(7) - No U.5. EPA Region 9 PRG available, value is Irom U.8. EPA Region 3 Risk-Based Concentration table, 8eptember 25, 2001. 

(8) - Value is lor naphthalene. 

(9) . Value is lor acenaphthene. 

(10)· Value is lor pyrene. 
(11) - Value is lor hexavalent chromium. 

5haded cells indicate that the specified criterion has been exceeded or that the chemical has been selected as a COPC. 

ASSOCIATED SAMPLES: 
0358010002 0355170002 0355330002 
0355020002 0355180002 0358340002 
0355030002 0385190002 0388350002 
0388040002 0388200002 0388360002 

0385050002 0388210002 0388370002 

0385060002 0388220002 0388380002 

03SS070002 0388230002 0355390002 

0385080002 0388240002 0388400002 

0385090002 0388250002 0388410002 

0358100002 0355260002 0355420002 

0355110002 0388270002 0388430002 

0385120002 03$8280002 0388440002 

0388130002 0355290002 0358450002 

0388140002 0388300002 0388460002 

0388150002 0388310002 0388470002 

0388160002 0388320002 0388480002 

CRANE, INDIANA 
PAGE 3 OF 3 

Location 
Detection Range of 

of Maximum 
Frequency Nondetects(2) 

Concentration 

Definitions: 

Concentration Site Above Potential U.S. EPA Region 9 Potential 
Used for Background? ARARITBC ARARITBC 

PRG-Residential (5) 
Screening(3) C·) Value Source 

NA = Not Applicable 

50l = 8ample Ouantilation Limit. 

CO PC = Chemical of Potential Concern. 

ARARfTBC = Applicable or Relevant and Appropriate RequirementfTo Be Considered. 

J = Estimated Value 

C = Carcinogenic. 

N = Noncarcinogenic. 

IDEM = Indiana Department 01 Environmental Management, Risk Integra1ed 5ystem 01 

Closure (RI5C) residenliallevels lor direct contact with soil (IDEM. July 2001). 

sat = Soil saturation limit. 

Rationale for 
Contaminant 

CO PC Flag Deletion or 
Selectlon(lI) 
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CAS Number 

enario Timeframe: Current/Future 
dium: Surface Soil 

o Medium: Surface Soil (0 to 2 feot) 

TABLE 2.2 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL 
NSWC CRANE 

CRANE, INDIANA 
PAGE 1 OF3 

re Point: SWMU 3 - Old Jee Trail 1 Little Sui hur Creek 

Chemical 

1,2,3,4,7,8-HXCDF 
1,2,3,6.7,8-HXCDD 

,2,3,7,8,9-HXCDD 

,2.3,7.8-PECDD 

RICHLOROETHENE 

Minimum 
Concentration 

"l 
Minimum 
Qualifier 

Maximum 
Concentration 

'" 
Maximum 
Qualifier 

Units 
Location 

of Maximum 
Concentration 

Detection Range of 
Nondetects(2) 

Concentration Site Above u.s. EPA Generic 
Used for Background? SSL tor 5011 to Air 

Screenlng(3) (4) (5) 

IDEM SSL for 
Migration to cope 

Groundwater (6) 
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CAS Number 

Scenario Tlmelrame: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil (0 to 2lset) 

TABLE 2.2 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL 
NSWCCRANE 

CRANE, INDIANA 
PAGE 2 OF 3 

EXDosure Point: SWMU 3 - Old Jeep Trail I Little Sulphur Creek 

ARIUM 

ADMIUM 

HROMIUM 

MERCURY 
NICKEL 

Chemical 
Minimum 

Concentration 
I') 

Minimum 
Qualifier 

Maximum 
Concentration 

(1) 

Maximum 
Qualifier 

Units 
Location 

of Maximum 
Concentration 

Detection 
Frequency 

Range of 
Nondetects(2) 

Concentration Site Above U.S. EPA Generic 
Used tor Background? 

Screenlng(l) (4) (5) 
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TABLE 2.2 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SURFACE SOIL 
NSWC CRANE 

CAS Number 

Notes. 

Scenario Timeframe: CurrentiFuture 
Medium: Surface Soil 
Exposure Medium: Surface Soil (0 to 2 feet) 
Exposure Point: SWMU 3 - Old Jeep Trail 1 Little Sull'hur Creek 

Minimum Maximum 
Chemical Concentration Mlnlr:num Concentration 

") Qualifier ''l 
Maximum 
Qualifier 

(1) - Only the original 01 duplicate samples was considered for cope selection. The duplicate was used for quality control purposes only. 

(2) • Values presented are sample-specific quanttlation IImtts. 

(3) - The maximum detected concentration Is used lor screening purposes. 

CRANE, INDIANA 
PAGE3 OF 3 

Location 
Units of Maximum 

Detection 

Concentration 
Frequency 

Range at 
Nondetects(2) 

Deflnnlons: 

Concentration Site Above 
Used for Background? 

Screenlng(3) ") 

NA = Not ApplICable 

50l = 5ample Ouant~atlon LImit 

COPC = Chemical of Potenllal Concern 

U.S. EPA Generic U.S. EPA Generic 
SSL for 5011 to Air SSL for Migration 

(5) to Groundwater (5) 

ARARfTBC = Applicable or Relevant and Appropriate ReQuirementfTo Be Considered 

J = Estimated Value 

IDEM = Indiana Department 01 Environmental Management, Risk Integrated 5ystem of 

IDEM SSL for 
Migration to 

Groundwater (8) 

(4) - To determine whether metal concentrations were within background levels, soil concentrations were 

compared to Base-wide background data presented in the Basewlde Background Soli Investigation Report 

(TtNUS. Inc., January 2001) by means 01 the Wilcoxon Rank 5um Test. If the Wilcoxon Test Closure (AI5C) residential levels lor migration Irom soil to ground waler (IDEM. July 2001). 

determined that a constituent concentration was not slgnifjcan!ly dlNerent from background, that 

chemical was not selected as a COPC. 

(5) - 5011 5creenlng Guidance: Technical Background Document. (U.5. EPA, May 1996). The migration to 

groundwater value represents a dilution and attenuation lactor (OAF) of 1. 

ItiOn from soli 10 groundwater (IDEM, July 2001). 

(7) - Rationale Codes 5election Reason: 

Deletion Reason: 

(8) - Value is lor hexavalent chromium. 

Above 5creenlng levels (A5l) 

No Toxicity Information (NTX) 

Essenllal Nutrient (NUT) 

Below 5creenlng level (B5l) 

Below Background Value (BKG) 

5haded cells indicate that the spec~led crHerlon has been exceeded or thai the chemical has baen selected as a COPC. 

A550CIATED 5AMPlE5: 
0355010002 0355170002 0355330002 

03S5020002 0355180002 0355340002 

0385030002 0355190002 0355350002 
0355040002 0355200002 0385360002 

0355050002 0355210002 0355370002 

0355060002 0355220002 0355380002 

0355070002 0355230002 0355390002 

0355080002 0355240002 0355400002 

0355090002 0355250002 0355410002 

0355100002 0355260002 0355420002 

0355110002 0355270002 0355430002 

0355120002 0355280002 0355440002 

035S130002 0355290002 0355450002 

0355140002 0355300002 03S5460002 

0355150002 0355310002 0355470002 

0355160002 0355320002 0355480002 

Rationale for 

co PC Flag 
Contaminant 
Deletion or 
Selec::tlon(7) 
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TABLE 2.3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL 
NSWCCRANE 

CRANE, INDIANA 

PAGE 1 OF3 

~
~enariO Timeframe: Current/Future 
edium: Subsurface Soil 
posure Medium: Subsurface Soil (Greater than 2 feet) 

Exposure Point: SWMU 3 - Old Jeep Trail I Little Sulphur Creek 

CAS Number Chemical 

3268-87-9 .2.3,4.6. '.8.9-0C OC 
~"R??_'R_Q 11.2.3,4,6,7.8-HPCOD 

.2.3.6. ·.8-HXCDC 
3268-87-9 :.3. '.8-' CDCI Eauivalents 

71-55-6 
79-34-5 
591-78·6 

IQ8cW:1 
156-59-2 
79-01-6 
75-69-4 

91-57-6 
95-48-~ 

83-32-9 
08-96-8 

98-86-2 
120-12-: 
56-55-3 

0-32-8 
05-99-2 

191-24-2 
207-08-9 

17-81-7 
218-01-9 
84-74-2 

111,-84::0 
06-44-0 

86·73-, 
193-39-5 

191-20-3 
185-01-8 

08-95-2 
129-00-C 

rAL HPC OC 
ITOTAL PECDO 
Volatile Oraanic 

rRlCHLOROETHANE 
.2.2-TETRACHLJROETHANE 

12-HEXANONE 
14-METHYL-2-PENTANONE 

IS-1,2-0ICHLJROETHENE 
rRlCHLJROETHENE 
rRICHLJROFLUOROMETHANE 

I Organic 
12-METHYLNAPHTHALENE 
12-METHYLPHENOL 
13&4-METHYLPHENOL 
IACENAPHTHENE 

::;ENAPHTHYLENE 

IANTHRACENE 
IBENZO(A)ANTHRACENE 

IBEN; [BJFI UORANTHENE 
IBENZI I.H,IJPERYLENE 
IBENZO( (IF "ORANTHENE 
IBIS(2-ETHYLHEXYl)PHTHALATE 
::;HRYSENE 
Ol-N-BL -YL PHTHALATE 
Ol-N-OCTYL PHTHALATE 
IFL 
IFLUORENE 
IINDENO(, ,2,3-( DJPYRENE 
INAPHTHALENE 
[PHENANTtiRENE 
'PHENOL 
'YRENE 

18-96·: 12.4.6-- ~ENE 

121'14'2~' 

119406-51-0 
12691-41-0 JRMX 
1121-82-4 

Minimum 
Concentration 

1'1 

174 
1.2 

0.35 
029 

18.4 
0.27 

2 
10 

6 

23 
83 
13C 
15 
20 
81 
12 
9 
11 
14 

10 
32 
79 
16 

10 

24 
19 
7: 
8 

45 
100 
14 

Minimum 
Qualifier 

J 
J 

J 
J 

J 
J 

J 
J 

J 

J 
J 

J 

J 

Maximum 
Concentration 

1'1 

97C 
'.6 

0.35 
0.21 
18.4 
1.2~ 

2' 
2 

13 
10 
18 
33 
5 

260 
83 
13C 
15 
20 
12C 
25 
72 
110 
29C 
10 
32 

3300 
14C 

2700 

Maximum 
Qualifier 

J 

J 

Units 

nq/kq 
ng/kg 
na/ka 
nq/ka 
nq/kq 
ng/kg 

ua/ka 
ua/ka 
uq/kq 
ug/kg 
ua/ka 
ua/ka 
uq/kq 

,ug/kg 
ua/ka 
uq/kq 
ug/kg 
ug/kg 
ua/ka 
uq/ka 
ug/kg 
ug/kg 
ua/ka 
ua/kq 
ug/kg 
ug/kg 
ua/ka 
uq/kq 
ug/kg 

100 ug/kg 
19 ug/kg 

ua/ka 
27C uq/kq 
85 ug/kg 
100 J ug/kg 
15e ua/ka 

location 
of Maximum 

Concentration 

03SB241215 
03SB241215 
03SB241215 
03SB241215 
03SB241215 
03SB191215 

03SB46061' 

03S84§0§10 
03S848061' 
03S8211215 

03S8240406 

03SB240406 

03SR?41 OR 

03SB23061, 
J4 
J4 

03SB180204 

03SB07061 
038B180204 

038B07061I 

038B240406 

J4 
038B240406 

Detection 
Frequency 

212 
212 
1/2 
212 
1/2 
1/2 

5125 
2125 
4/25 
1125 
3/2S 
6125 
2125 

5162 
1/62 
1162 
1/62 
1162 
2162 
3/62 
2162 
2162 

_2162 
1/62 
1162 
7/61 
2162 
6/61 
1149 
3/62 
1162 
1/62 
6/62 
3/62 
1162 
5/62 

Range of 
Nondetects(2) 

NA 
NA 
O. 
NA 
2.5 

14 

0.9·13 
0.9·13 
1.9·13 

0.9·13 
0.9 ·13 
1.9·13 
1.9·13 

1.3 - 5.7 
67 - 92 
6:' - 92 
.3 - 6.3 

1.3 - 6.3 
67- 92 
1.3 - 6.3 

.3 - 6.3 

.3 - 6.3 
1.3 - 6.3 
1.3 - 6.3 
.3·6. 

6: ·92 
1.3,6.3_ 
67 - 92 
6: ·92 
.3·6.3 

1.3 - 6.3 
1.3·6.3 
1.3·5. 
1.3·5. 
6: ·92 
1.3·1.8 

0.76 2. mg/kg J4 4162 0.25 
0.63 0.63 J mg/kg 0 1162 0.25 
1.42 ma/ka)4 _4/62 0.25 
1.55 mq/kq 3162 0.25 
1.28 J 8.8 mg/kg 03SB241215 7/60 0.25 

0.92 4.4 mg/kg 03S8241215 5/62 0.25 

Concentration Site Above . 
Used for Background? U.S. EPA RegIon 9 

Potential Potential Rationale for 

ARARITBC I AHAHII Dv cope Flag C;~~~~~~t 
Screening(31 

97C 
7.6 

0.35 
0.21 
18.4 
0.2, 

21 
2 
13 
10 
18_ 
33 
5 

260 
83 
13C 
15 
20 
120 
25 
72 

290 
10e 
32 

3300 
140 

2700 
l' 
100 
19 

l7 
270 
85 
100 
150 

2. 
1.63 
1.7 

8.8 
4.4 

(4) PRG-Residential (5) Value Selection(6) 

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 

3900 
390 C 

39 
3.9 
39 

3.9 C 

6300C N 
38C 

310000 N 
79000 N 

430C N 
280C 

3900 N 

NA 
NA 
NA 
NA 
NA 
NA 

180000 
500 
NA 

1000000 
10000 

45000 
NA 

5600 (8) N NA 
3' 1001 N 750000 

310000 (9 N 910000 (9J 
37' 100 N 950000 

370000 (1C N 19500000 (10) 
NA 

220000C 47000000 
62C 500 

500 
620 C 5000 

230000 N 5500000 
620 50 100 

3500e 300000 
62000 C 500000 

6' looe N 18000000 
120000 N 370000 
230000 N 630000 
260000 N 6300000 

620 C 5000 
5600 N 320000C 

230000 I N I 5500000 
3700000 N 88000000 

230000 N 5500000 

NA 
NA 
NA 
NA 
NA 
NA 

OEM 
OEM 
NA 

IDEM 
OEM 
JEM 
NA 

NA 
OEM 
NA 
OEM 

IDEM 
NA 
OEM 
OEM 
OEM 

IOEM 
OEM 
JEM 
OEM 

IOEM 
OEM 
OEM 
OEM 

IOEM 
IOEM 
OEM 
OEM 

IDEM 
IDEM 

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 

BSL 
BSL 
BSI 
BSL 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
BSI 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
BSL 
ASI 
BSL 
BSL 
ASL 
BSL 
B8L 
B8L 
BSL 
BSL 
B81 
BSL 
BSL 
B8L 
B8L 
BSL 
BSL 
B8L 
BSL 

16 NA NA No BSL 

• ifli·~----""~l:~7--+-~""::':'--*-"':'_~'==-~---i1 
NA NA A8L 
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TABLE 2.3 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SUBSURFACE SOIL 
NSWCCRANE 

CAS Number 

Noles: 

Scenario Tlmeframe: Current/Future 
Medium: Subsurface Soli 
Exposure Medium: Subsurface Soil (Greater than 2 feet) 
Exposure Point: SWMU 3· Old Jeep Trail I Little Sulphur Creek 

H 
COBALT 
COPPER 
IRON 
LEAD 

Chemical 

ANGANESE 

ICKEL 

Minimum 
Concentration 

('J 

Minimum 
Qualifier 

Maximum 
Concentration 

(.J 

Maximum 
Qualifier 

Units 

(1)- Only the original 01 duplicate samples was considered lor cope selection. The duplicate was used lor quality conlrol purposes only. 

(2) • Values presented are sample-specilic quanlilalion limits. 

(3) • The maximum detected concentration is used for screening purposes. 

(4)· To determine whether metal concentrations were within background levels, soil concentrations were 

compared to Base-wide background data presented in the Basewide Background Soil Investigation Report 

(TtNUS, Inc., January 2001) by means 01 the Wilcoxon Rank Sum Test. lIthe Wilcoxon Test 

determined that a constituent concentration was not slgnilicanlly dillerent Irom background, that 

chemical was not selected as a CO PC. 

(5)· U.S. EPA Region 9 Preliminary Remediation Goals Table, November 1. 2000. (PRGs lor noncarcinogens are divided by 10.) 

(6) . Rationale Codes Selection Reason: Above Screening Levels (ASL) 

No Toxicity Information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Below Background Value (BKG) 

(7) • No U.S. EPA Region 9 PRG available, value is from U.S. EPA Region 3 Rlsk·Based Concentration table, April 2, 2002. 

(8) • Value is for naphthalene. 

(9) • Value is lor 4-methylphenol. 

(10)· Value is lor acenaphthene. 

(11)· Value is lor pyrene. 
(12)· Value is lor hexavalent chromium. 

Shaded cells Indicate that the specified criterion has been exceeded or that the chemical has been selected as a CO PC. 

CRANE. INDIANA 
PAGE20F3 

Location 
of Maximum 

Concentration 

Detection 
Frequency 

Range of 
Nondetects(2) 

Definitions: 

Concentration 
Used for 

Screening(J) 

NA = Not Applicable. 

SOL = Sample Ouantitation Limit. 

CO PC = Chemical 01 Potential Concern. 

ARARlTBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered. 

J = Estimated Value. 

C = Carcinogenic. 

N = Noncarcinogenic. 

IDEM = Indiana Department of Environmental Management. Risk Integrated System 01 

Closure (RISC) residential levels lor direct contact with soil (IDEM. July 2001). 
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CAS Number 

TABLE 2.3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL 
NSWC CRANE 

Scenario Timeframe: CurrenVFuture 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil (Greater than 2 feet) 
Exposure Point: SWMU 3 - Old Jeep Trail 1 Little Sulphur Creek 

Minimum Maximum 
Chemical Concentration Minimum Concentration 

Qualifier I" I" 

ASSOCIATED SAMPLES: 
0388020206 0388110610 0388211012 
0388020610 0388130206 0388211215 
0388040206 0388130610 0388220204 
0388040610 0388140206 0388221215 
0388050206 0388140610 0388230610 

0388050610 03$8150206 0388240406 

0358060206 0388150610 0358241215 

0358060610 0388160206 0388250608 

0388070206 0388160610 0388260610 

0388070610 0388170406 0358270206 

0388080206 0388171214 0388270607 

0358080610 0388180204 0388280204 

0388090204 0388190204 0388340206 

0388100206 0388191215 038B340610 

0388100610 0358200810 0388360206 

0388110206 0358201215 0388360610 

Maximum 
Qualifier 

0388390206 
0388390610 
0388400206 
0388400610 
0358420206 

0358420610 

0358440206 

0388440610 

0388460206 

0388460610 

0388470206 

0388470610 

0388480206 

0388480610 

CRANE, INDIANA 

PAGE 3 OF 3 

Concentration Site Above Location 
Detection Range of U.S. EPA Region 9 

Units of Maximum Used for Background? 
Frequency Nondetects(2) PRG-Residential (5) 

Concentration Screening(3) 14, 

Potential Potential 
Rationale for 
Contaminant 

ARARITBC ARARITBC COPC Flag Deletion or 
Value Source Selection(5) 
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CAS Number 

TABLE 2.4 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN" MIGRATION FROM SUBSURFACE SOIL 
NSWCCRANE 

Scenario Time1rame: Current/Future 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil (Greater than 21eet) 
Exposure Point: SWMU 3 " Old Jeep Trail 1 lillie Sulphur Creek 

Maximum 
Chemical 

Minimum 
Concentration ,,, Minimum 

Qualifier 
Concentration ,,, Maximum 

Qualifier 
Units 

CRANE, INDIANA 
PAGE 1 OF 3 

Location 
of Maximum 

Concentration 

Detection Range of 
Nondetects(2) 

IDEM SSL lor Rationale for U.S. EPA Concentration Site Above U.S. EPA Generic 
Used for Background? SSL for Soil to Air G~;r:;t~~~!or ci!~~~~~:::r cope Flag c~~~~~~n~~t 

Screening(3) (4) (5) Groundwater (5) (6) Selection(7) 
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TABLE 2.4 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SUBSURFACE SOIL 
NSWCCRANE 

CAS Number 

Noles: 

Scenario Timeframe: Current/Future 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil (Greater than 2 feet) 
Exposure Point: SWMU 3 • Old Jeep Trail I lillie Sulphur Creek 

Minimum Maximum 
Chemical Concentration Minimum 

Qualifier 
Concentration 

( .. (" 

CADMIUM 

OPPER 

LEAD 

ICKEL 

ILVER 

Maximum 
Qualifier 

Units 

(1) - Only the original 01 duplicate samples was considered lor cope selection. The duplicate was used for quality control purposes only. 

(2) . Values presented are sample-specific quantitalion limits. 

(3) - The maximum detected concentration is used for screening purposes 

(4)· To determine whether melal concentrations were within background levels, soil concentrations were 
compared to Base-wide background data presented in the Basewide Background SoillnvesUgation Report 

(TiNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Tesl. If the Wilcoxon Test 

determined that a constituent concentration was not significantly dilferent from background, that 

chemical was nol selected as a COPC. 

(5) - Soil Screening Guidance: Technical Background Document. (U.S. EPA, May 1996). The migration to 

groundwater value represents a dilution and allenuation factor (OAF) 01 1. 

(6) - Residential levels lor migration from soil to groundwater (IDEM, July 2001). 

(7) - Rationale Codes Selection Reason: 

Deletion Reason: 

(8) - Value is for 4-methylphenol. 

(9) • Value is lor hexavalent chromium. 

Above Screening Levels (ASL) 

No Toxicity Information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Below Background Value (BKG) 

Shaded cells indicate thallhe specilied criterion has been exceeded or Ihatthe chemical has been selected as a COPC. 

CRANE, INDIANA 
PAGE 2 OF 3 

Location 
of Maximum 

Concentration 

Detection 
Frequency 

Range of 
Nondetects(2) 

Definitions: 

Concentration 
Used for 

Screening(3) 

Site Above U.S. EPA Generic Gen~'r7~ ~~~ for I~~g~a~i~~ ~~r 
BaCkg(~~Und? SSL for (~~iI to Air Migration to Groun(6d)water 

Groundwater (5) 

NA = Not Applicable. 

SOL = Sample Ouanlitation Umit. 

CO PC = Chemical 01 Potential Concern 

ARARlTBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered. 

J = Estimated Value. 

IDEM = Indiana Department of Environmental Management. Risk Integrated System of 

Closure (RISC) residential levels lor migration from soil to ground water (IDEM. July 2001). 

Rationale for 
Contaminant 
Deletion or 
5election(7) 

8/20/2002 



CAS Number 

TABLE 2.4 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SUBSURFACE SOIL 
NSWCCRANE 

Scenario Timeframe: Current/Future 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil (Greater than 2 feet) 
Exposure Point: SWMU 3 • Old Jeep Trail I Little Sulphur Creek 

Minimum Maximum 
Chemical Concentration Minimum Concentration 

Qualifier I') (1J 

ASSOC{ATED SAMPLES. 
03$8020206 03$8110610 0358211012 
0358020610 0358130206 0358211215 
0358040206 03$8130610 0358220204 
0358040610 03$8140206 0358221215 
0358050206 0358140610 0358230610 

0358050610 0358150206 0358240406 

0358060206 0358150610 0358241215 

0358060610 0358160206 0358250608 

0358070206 0358160610 0358260610 

0356070610 0358170406 0358270206 

0358080206 0358171214 0358270607 

0358080610 0358180204 0358280204 

0358090204 0358190204 0358340206 

0358100206 0358191215 0358340610 
0358100610 0358200810 0358360206 

03SS110206 0358201215 03$8360610 

Maximum 
Qualifier 

03$8390206 
0358390610 
0358400206 
03$8400610 
0388420206 

0358420610 

0358440206 

0358440610 

03S8460206 

03$8460610 

0358470206 

0358470610 

0388480206 

0358480610 

CRANE, INDIANA 
PAGE3 OF 3 

Location Concentration Site Above U.S. EPA Generic 
Units of Maximum 

Detection Range of 
Used for Background? SSL for Soil to Air 

Concentration 
Frequency Nondetects(:2) 

Screening(3) (') (5) 

U.S. EPA IDEM SSL for Rationale for 
Generic SSL for Migration to cope Flag 

Contaminant 
Migration to Groundwater Deletion or 

Groundwater (5) (6) Selection(7) 

8/20/2002 



TABLE 2.5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER. 

enario Timeframe: CurrenUFuture 
: Ground Water 

sure Medium: Ground Water 
osure Point: SWMU 3 - Old Jee Trail I Little Sui hur Creek 

CAS Chemical Minimum 
Number i Qualifier 

"I 

Volatile Organic. 
79-34-5 3.9 J 

79-00-5 0.5 J 

75-35-4 1.1 J 

74-83-9 Icnu,~u,.," n",," 0.3 J 

156-59-2 0.3 J 

97-63-2 OTHYL M~ I HA!;H (LATE 0.5 J 

127-18-4 0.3 J 

156-60-5 1.2 J 

79-01-6 0.3 J 

75-01-4 3.9 

Droanic' 
117-81-7 IBIS(2-ETHYLHEXYL)PHTHALATE 2 J 

Eneroetics 
99-35-4 1

'
,3,5-TRINr 0.61 

116-96-7 17 

135572-78-2 0.55 J 

1'9406-5'-0 0.62 J 

12691-41-0 IHMX 1.3 

121-82-4 1.5 J 

otBI Metals 
7429-90-5 • 7.5 

7440-36-0 IANTIMONY 0.1 

7440-38-2 IARSENIC 0.21 

7440-39-3 19.4 J 

f440-43-9 12 

7440-70-2 CALCIUM 13400 J 

7440-47-3 0.24 

7440-48-4 (;OBALT 0.12 

7440-50-8 (;OPP~H 0.95 J 

7439-89-6 103 J 

Maximum 
Qualifier 

"I 

530 

12 

1.1 J 

0.6 

ISO 

0.5 J 

5.7 

37 

640 

3.9 

2 J 

0.61 

17 

2.6 

10 

170 J 

280 J 

372 

0.12 

U.3 

275 J 

12 

149000 J 

90.8 J 

2.2 

3 J 

1650 J 

Units 

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 

uglL 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

NSWC CRANE 
CRANE,INDIANA 

PAGE'OF3 

Location 
of Maximum 

Concentration 

03GW0701 

03GW0701 

03liW0701 

03liW2001 

03GW0701 

03GW1101 

03GW0701 

03GW0701 

03liW0701 

03liWOfUl 

03GW2301 

03GW2101 

03GW2101 

03liW2101 

U3liW21Ul 

03GW2101 

03GW2101 

03GW2501 

03GW1501 

03liW2201 

03GW2101 

03GW1801 

03liW2201 

U3liW12U1 

03GW1201 

~;~~~~~: 
03liW1301 

Detection 
Frequency 

4/15 

3115 

1115 

4/15 

5115 

IllS 

2/15 

3115 

6115 

1/15 

1115 

IllS 

IllS 

3114 

0/15 

8115 

12/15 

lOllS 

2/15 

3/15 

15/15 

1/15 

15/15 

12115 

6/15 

7/15 

15/15 

Range of 
Detection 
Limits (2) 

0.3 

0.3 

0.3 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 1.6 

0.3 

0.94 1.1 

0.35 

0.35 

0.12 ·0.35 

0.35 

0.35 

0.35 

4 - 29.5 

0.1 ·0.5 

0.2 -

NA 

0.7 -3.5 

NA 

0.34 - 0.4, 

0.1 - 0.5 

0.19 - 0.87 

NA 

Site Above Screening 
Used for Background? Toxicity Value 

Screening (3) 
(4) (51 

530 NA 

12 NA 

1.1 NA 

0.6 NA 0.87 N 

ISO NA 

0.5 NA 55 N 

5.7 NA 

37 NA 

640 NA 

3.9 NA 

2 NA 4.8 C 

0.61 NA 110 N 

17 NA 

2.6 NA 

10 NA 

170 NA 180 N 

280 NA 

372 Yes 3600 N 

0.12 No 1.5 N 

0.3 No 

275 Yes 

12 Yes 

149000 Yes NA 

90.8 fes 

2.2 Yes 220 N 

3 Yes 140 N 

1650 Yes 

Potential Potential COPC Ralionale for 
ARARITBC ARARITBC FIBg Contaminant 

Value Source Deletion or 
Selection III) 

~ '~:M 
ASL 

F~g~~CL ASL 

7 e~~~~(;L ASL 

NA I~~ No BSL 

F~g~~CL ASL 

~~ 
No BSL 

F~g~~CL ASL 

F~g~~CL ASL 

e~~~~(;L ASL 

F~g~~CL ASL 

~ F~g~~CL No BSL 

~~ ~~ 
No BSL 

~~ ~~ 
ASL 

~~ ~~ 
ASL 

~~ ~~ ASL 

~~ ~~ No BSL 

-~~ ~~ 
ASL 

FED~~MCL ASL 
NA 

~ F~g~~CL No BSL, BKli 

~~ e~~~~(;L No ~Kli 

2000 F~g~~CL ASL 

F~g~~CL ASL 

NA ~~ 
No NUT 

1~g~7) e~~~~(;L ASL 

~~ ~~ No BSL 

:;~~ F~g~~CL No BSL 

FE~~~~CL ASL 
NA 

8/20/2002 



CAS 
Number 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-23-5 

7440-28-0 

7440-62-2 

7440-66-6 

7429-90-5 

7440·39-3 

7440'70-2 

7440-47-3 

7440-50-8 

7439-89-6 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7440-23-5 

7440-31-5 

14 

TABLE 2.5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER. 

enario Timefrarne: Current/Future 
: Ground Water 
re Medium: Ground Water 
re Point: SWMU 3 - Old Jee Trail I Little Sui hur Creek 

Chemical Minimum Minimum 
aualifier 

"J 

LEAD 0.17 

MAliNE~IUM 1230 

2.1 J 

1.3 J 

POTASSIUM 923 J 

~ELENIUM 0.41 J 

SODIUM 952 J 

0.5 

VANADIUM 0.6 

ZING 3.2 

Dissolved Metals 
, FILTERED 23., 

BARIUM, FILTERED 18.1 J 

CALGIUM, FILTERED 24400 J 

I , FILTERED 2.6 J 

GUPPEH, clL I EHEll 0.95 J 

IHUN, clLi EHEll 98.8 J 

I , FILTERED 1190 

, FILTERED 1 J 

NIGKEL, FILTERED 0.85 J 

PU I A:;:;IUM, clL I EHEll 950 J 

SODIUM, FILTERED 2460 J 

fiN, FILTERED 4.9 J 

I arametars 
I OX' GEN 

I I 
I IIUN HEllUl IIUN Pl I EN flAL 

IpH 
ISPECIFIC CONDUCTANCE 
~RA1URE 12.6 
URBI[ fY ).4 

Maximum Maximum 
Concentration auallfier 

"J 

0.95 

33400 J 

445 J 

91.2 J 

9440 J 

0.79 J 

8930 J 

0.5 

1.2 

20.4 J 

23.1 

18.1 J 

24400 J 

2.6 J 

0.95 J 

98.8 J 

19U 

1 J 

0.85 J 

950 J 

2460 J 

4.9 J 

19.32 
1.65 

Units 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

mg 
mg 

M ;M 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 OF 3 

Location 
of Maximum 

Concentration 

03GW1301 

03GW2201 

03liW1301 

03GW1201 

03GW0701 

03GW2201 

03liW2401 

03GW2501 

03GW2501 

03GW2201 

03liW250H 

03GW2501-F 

03GW2501-F 

03GW2501-F 

03GW2501-F 

03GW2501-F 

03liW2501+ 

U3liW2501-c 

03GW2501-F 

03GW2501-F 

03liW2501-F 

03liW2501-c 

03GW2501 
03GW100l 
03GW220' 

)3liW 101 

Detection Range of 
Frequency Detection 

Limits (2) 

5115 0.1 - 0.5 

15115 

13115 0.54 - 0.55 

15/15 NA 

15/15 NA 

4115 0.4 - 2 

15115 NA 

1/15 0.1 -0.5 

5115 0.1 ·0.78 

10115 0.5 - 2.7 

II NA 

111 NA 

111 NA 

111 NA 

111 NA 

111 NA 

1/1 NA 

II NA 

111 NA 

111 NA 

111 NA 

II NA 

15115 NA 
15115 NA 
15115 NA 
15115 NA 
15115 NA 
15115 NA 
15115 NA 
15115 NA 

Concentration Site Above Screening 
Used for Background? Toxicity Value 

Screening (3) "J 16J 

0.95 Yes NA 

NA Yes NA 

445 Yes 

91.2 Yes 

9440 Yes NA 

0.79 Yes 18 N 

8930 Yes NA 

0.5 Yes 

1.2 Yes 26 N 

20.4 Yes 1100 N 

23., NA 3600 N 

18.1 NA 260 N 

24400 NA NA 

2.6 NA 11 (7)N 

0.95 NA 140 N 

98.8 NA 1100 N 

1190 NA NA 

NA 88 N 

0.85 NA 73 N 

950 NA NA 

2460 NA NA 

4.9 NA 2200 N 

19.32 NA NA 
.65 NA 

0.03 NA O. N 
733 NA NA 
.39 NA NA 

).874, NA NA 
16.4 NA NA 
25 NA NA 

Potential Potential CO PC I Rationale for 
ARARITBC ARARITBC Flag 

Value Source Deletion or 
Selection (8) 

~~ F~g~~CL No BSL 

~~ ~~ 
No NUT 

NA 
CEll~~GL A~L 

~3~ I;:M 
ASL 

~~ ~~ 
No NUT 

~~ F~g~~CL No BSL 

~~ ~~ 
No NUT 

; F~g~~CL ASL 

~.~ .~~. 
No BSL 

1510~000 FE~~~~CL No BSL 

50 ~:OO CEll~~MGL No t!~L 

;~~~ F~g~~CL No BSL 

~~ ~~ No NUT 

1~~f7) F~g~~CL No BSL 

~~~~ F~g~~CL No BSL 

~~ FE~~CL No BSL 

~~ ~~ 
No Nur 

~~ CEll~~MGL No t!~L 

~3~ I:M 
No BSL 

~~ ~~ 
No NUT 

~~ ~~ 
No NUT 

~~ ~~ 
No BSL 

NA NA No NI 
NA NA A~L 

NA NA No t!:;L 
NA NA No NTX 
NA NA No NTX 
NA NA No Nl 
NA NA No Nl 
NA NA No Nl 
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TABLE 2.5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH GROUNDWATER. 

CAS 
Number 

Notes: 

Scenario Tlmeframe: Current/Future 
Medium: Ground Water 
Exposure Medium: Ground Water 
Ex osure Point: SWMU 3 - Old Jae Trail! Little Sui hur Creek 

Chemical Minimum Minimum 
Concentration Qualifier 

'" 

Maximum Maximum 
Concentration Qualifier 

'" 

(1) • Only the original 01 dupllcBte samples was considered lor cope selection. The duplicate was used for quality control purposes only. 

(2) • Values presented arB sample-speclrlc quantita1iOllllm!ls. 

(3) . The maximum detected concentration Is used lor screening purposes. 

(4) . To determine whether metal concentrations were within background levels, groundwater concentrations were stallstlcaHy 

compared to concentrations In upgradient groundwater samples. lithe site groundwater concentrations 

were less than the upgradlent concentrations, that metal was not selected as a COPC. See Section 4. 

(5) • U.S. EPA Region 9 Preliminary Remediation Goals Table, November 1,2000. (PAGs lor noncarclnogens are divided by 10.) 

(6) . Rationale Codes Selection Reason' Above Screening levels (ASl) 

Deletion Reason: 

(7) . Value Is lor hexavalent chromium 

No ToxiCity Information (NTX) 

Essential Nutrient (NUT) 

Below Screening level (BSL) 

Below Background Value (BKG) 

Shaded cells Indicate that the speclfied criterion has been exceeded or that the chemical has been selected as a COPC. 

Associated Samples 

03GW0701 

03GWloo1 

03GW1101 

03GWI201 

03GWI301 

03GWI401 

03GW1501 

03GW1701 

03GWI801 

03GW2oo1 

03GW2101 

03GW2201 

03GW2301 

03GW2401 

03GW2501 

03GW2501·F 

Units 

NSWC CRANE 
CRANE, INDIANA 

PAGE 3 OF 3 

Location 
of Msximum 

Concentration 

Detection 
Frequency 

Range of Concentration Site Above Screening Potential 
Detection Used for Background? Toxicity Value ARARITBC 
Limits (:ill Screening 13l 

,., (5' Value 

Definitions: NA '" Not Applicable 

Sal c Sample QuanUtalion Umlt 

COPC '" Chemical of Potential Concem 

ARAA/TBC", Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

J '" Estimated Value 

C", Carcinogenic 

N " Non·Carclnogenic 

FED·MCl = Federal Maximum Contaminant level (U.S. EPA. Summer 2000) 

Potential COPC Rationale for 
ARARITBC Flag Contaminant 

Source Deletion or 
Selection (6) 

SMCL;; Federal Secondary Maximum Contaminant level based on aesthetic FED·waler quality (U.S. EPA. Summer 20(0) 

IDEM", Indiana Department 01 Environmental Management, Risk Integrated System 01 

Closure (AISC) residential closure levels lor groundwater (IDEM. Juty 2001). 

8/20/2002 



CAS 
Number 

78-93-3 

74-83-9 

79-01-6 

118-96-7 

35572-78-2 

19406-51-0 

2691-41-0 

121-82-4 

93-76-5 

7429-90-5 

7440-38-2 

7440-39-3 

1440-70-2 

7440-47-3 

7440-48-4 

7440-50·8 

1439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7440·23-5 

7440-31-5 

7440-62-2 

1440-66-6 

TABLE 2.6 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER - LOW FLOW CONDITIONS 
NSWCCRANE 

en arlo Timeframe: Current/Future 
: Surface Water 
ra Medium: Little Sulfur Creek· Low Flow 

asure Painl: SWMU 3 - Old Jee Trail I Little Sui hur Creek 

Chemical Minimum Minimum 
i Qualifier 

(" 

Volatile Oroanlc 
12-BUTANONE 0.6 J 

0.8 

ITI I n~"~ 0,4 J 

Energetics 
12,4,6- nl"" nv, 0LUENE 0.56 

0.37 J 

0.54 J 

IHMX 3.1 J 

2.3 

Herbicides 
12,4.5-T 0.064 J 

otal Metals 
IALUMINUM 24 

IARSENIC 0.23 

IBARIUM 61.6 

IC,;ALC,;IUM 26400 J 

ICHROMIUM 0.6 J 

ICOBALT 0.12 

IC,;UPPER 0.75 

IIHUN 114 J 

0.2 

6290 J 

7,4 J 

INIC,;KCL 1 

I '70 J 

ISODIUM 3730 

ITIN 2.8 J 

IVANADIUM 0.12 

ILINC,; 1.8 

CRANE, INDIANA 
PAGE10F3 

Maximum Maximum Units Location 
Qualifier of Maximum 

co, Concentration 

0.6 J uglL 03SW1701 

1.6 uglL 03~W1701 

0,4 J ug/L 03SW1701 

0.56 ug/L 03SW1701 

0.75 J uglL 03SW0601 

1.7 uglL 03~W0601 

12 uglL 03SW0601 

11 uglL 03SW1701 

0.064 J uglL 03SW0601 

213 J UglL 03t;W0601 

0.56 uglL 03SW0601 

120 J uglL 03SW0601 

31600 uglL 03~W0601 

0.6 J uglL 03t;W0601 

0.31 uglL 03SW0601 

2.5 uglL 03SW0601 

373 uglL 03SW0601 

20 uglL 03SW0601 

10300 J uglL 03t;W0601 

34.8 J uglL 03SW1901 

1.9 J uglL 03SW0601 

5100 uglL 03SW0601 

5850 UglL 03~W0601 

4.9 J uglL 03SW1901.03SW1601 

0.54 uglL 03SW0601 

3.4 uglL 03SW1701 

Detection Range of Site Above Screening Potential Potential 
Frequency Detection Used for Background? Toxicity Value ARARITBC ARARITBC 

Limits (2) Screening (3) (4' (5) Value Source 

115 0.5 0.6 NA 190 N 
2~~0 I:M 

3/6 0.5 1.6 NA ~~ I;:M 
116 0.5 0.4 NA 1.6 C ; F~g~~CL 

116 0.35 0.56 NA 2.2 C ~~ ~~ 
216 0.35 0.75 NA 

~~ ~~ 
416 0.35 .7 NA ~~ ~~ 
6/6 NA 12 NA 180 N 

~~ ~~ 
6/6 NA 11 NA 

~~ ~~ 
1/5 0.04 0.064 NA 36 N 

~~ ~~ 
6/6 NA 213 No 3600 N FED~~MCL 

NA 
6/6 NA 0.56 No ~~ F~g~~CL 
6/6 NA 120 No 260 N 

~~~~ F~g~~CL 
616 NA 31600 Yes NA 

~~ ~~ 
116 0.33 - 0.49 0.6 Yes 11 (8) N 

l~g~8) F~g~~CL 
516 0.1 0.31 No 220 N 

~~ ~~ 
616 NA 2.5 No 140 N :;~~ F~g~~CL 
616 NA 373 No 

"00' * >,";~'Q 
616 NA 20 Yes NA r~~~~c';L 

616 NA 10300 Yes 
NA NA ~~ 

6/6 NA 34.8 No 88 N 
~~ FED~~MCL 

616 NA 1.9 No 73 N 
~~ I;:M 

616 NA 5100 No NA 
~~ ~~ 

616 NA 5850 No NA 
~~ ~~ 

516 2.6 4.9 Yes 2200 N ~~ ~~ 
416 0.1 0.54 No 26 N 

--~~. ~; 
516 6.3 3,4 No 1100 N 

1
5
1
0
0
0
0
0
0 

FE~~~~CL 

COPC Rationale for 
Flag ~, ". 

Deletion or 
Selection (6) 

No BSL 

ASL 

No BSL 

No BSL 

A~L 

ASL 

No BSL 

ASL 

No ~t;L 

No BKG 

No BKG 

No BSL, BKG 

No NUl 

No BSL 

No BSL. BKG 

No BSL. BKG 

No ~KG 

At;L 

No NUT 

No BSL. BKG 

No BSL, BKG 

No NUl. ~KG 

No NUT. BKG 

No BSL 

No BSL. BKG 

No BSL. BKG 
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CAS 
Number 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-23-5 

7440-31-5 

7440-62-2 

7440-66-6 

14797-55-8 
14797-65-0 

TABLE 2.6 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER - LOW FLOW CONDITIONS 
NSWC CRANE 

Scenario Timeframe: CurrenUFuture 
Medium: Surface Water 
Exposure Medium: Little Sulfur Creek - Low Flow 
Ex osure Point: SWMU 3 - Old Jee Trail 1 Little Sui hur Creek 

Chemical Minimum Minimum Maximum Maximum Units 

CRANE, INDIANA 
PAGE 2 OF 3 

Location Detection Range of Concentration Site Above Screening Potential 
Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Background? Toxicity Value ARARITBC 

ell (1) Concentration Limits (2) Screening (3) e·) (5) Value 

Dissolved Metals 
ALUMINUM. FILTERED 5.6 10.6 ug/L 03SW1501-F 216 2.6 - 19.3 10.6 No 3600 N 50 to 200 

, NA 
ANTIMONY. FILTERED 1.2 J 1.2 J ug/L 03SW0601-F 116 0.14-0.36 1.2 No 1.5 N 6 

6 .- , 0.21 0.42 ug/L 03SW0601-F 516 0.2 0.42 Yes , " 10 
50 

BARIUM. FILTERED 63.1 114 J ug/L 03SW060H 6/6 NA 114 Yes 260 N 2000 
2000 

CALCIUM, FilTERED 26900 J 31200 ug/L 03SW0601-F 616 NA 31200 Yes NA NA 
NA 

CHROMIUM, FilTERED 0.53 J 0.53 J uglL 03SW1701-F 1/6 0.19 - 0.43 0.53 Yes 11 (8) N 100 
100 (81 

COBALT, FilTERED 0.11 0.73 ug/l 03SW1601-F 6/6 NA 0.73 No 220 N NA 
NA 

COPPER, FilTERED 0.54 1.5 ug/l 03SW0601-F 616 NA 1.5 Yes 140 N 1300 
1300 

IRON, FilTERED 97.6 154 J ug/l 03SW0601-F 616 NA 154 Yes 1100 N 300 
NA 

lEAD, FilTERED 1.1 1.1 ug/l 03SW0601-F 116 0.1 1.1 No NA 15 
15 

MAGNESIUM, FilTERED 6000 J 10400 J ug/l 03SW0601-F 616 NA 10400 Yes NA NA 
NA 

MANGANESE, FilTERED 3.4 J 35.6 J ug/l 03SW1901-F 616 NA 35.6 No 88 N 50 
NA 

NICKEL, FilTERED 1.1 1.4 ug/l 03SW1701-F 616 NA 1.4 No 73 N NA 
730 

POTASSIUM. FilTERED 1150 J 5010 ug/l 03SW0601-F 616 NA 5010 No NA NA 
NA 

SELENIUM, FilTERED 0.52 J 0.52 J ug/l 03SW0601-F 116 0.4 0.52 Yes 18 N 50 
50 

SODIUM. FilTERED 3540 6020 ug/l 03SW0601-F 616 NA 6020 No NA NA 
NA 

TIN. FilTERED 4.6 J 5.6 J ug/l 03SW1701-F 516 4.4 5.6 Yes 2200 N NA 
NA 

VANADIUM, FilTERED 0.18 0.18 ug/l 03SW0601-F 116 0.1 0.18 No 26 N NA 
NA 

ZINC. FilTERED 1.5 2.8 ug/l 03SW1701-F 516 0.5 2.8 Yes 1100 N 5000 
11000 

Miscellaneous Parameters 
TOTAL SUSPENDED SOLIDS 9 20 J mg/l 03SW0601 216 2 20 NA NA NA 
Field Parameters 
DISSOLVED OXYGEN 7.9 10.92 mg/l 03SW1501 616 NA 10.92 NA NA NA 
NITRATE 0.1 0.2 mg/l 03SW1701 616 NA 0.2 NA 1 N NA 
NITRITE 0 0.004 moIL 03SW1701 6/6 NA 0.004 NA 0.1 N NA 
OXIDATION REDUCTION POTENTIAL 316.4 396 MV 03SW1801 6/6 NA 396 NA NA NA 

H 6.62 8.25 S.U. 03SW0601 6/6 NA 8.25 NA NA NA 
SPECIFIC CONDUCTANCE 0.261 0.312 MS/CM 03SW0601 616 NA 0.312 NA NA NA 
TEMPERATURE 14.5 25.45 C 03SW0601 6/6 NA 25.45 NA NA NA 
TURBIDITY 0 8.4 NTU 03SW0601 6/6 NA 8.4 NA NA NA 

Potential CO PC Rationale tor 
ARARITBC Flag Contaminant 

Source Deletion or 
Selection (e) 

FED-SMCL No BSL, BKG 
NA 

FED-MCL No BSL. BKG 
IDEM 

FED-MCl ASl 
IDEM 

FED-MCL No BSL 
IDEM 

NA No NUT 
NA 

FED-MCl No BSl 
IDEM 

NA No BSl. BKG 
NA 

FED-MCl No BSl 
IDEM 

FED-SMCl No BSl 
NA 

FED-MCl No BSl. BKG 
IDEM 

NA No NUT 
NA 

FED-SMCl No BSl. BKG 
NA 
NA No BSl, BKG 

IDEM 
NA No NUT, BKG 
NA 

FED-MCl No BSl 
IDEM 

NA No NUT. BKG 
NA 
NA No BSl 
NA 
NA No BSl, BKG 
NA 

FED·SMCl No BSl 
IDEM 

NA No NTX 

NA No NTX 
NA No BSl 
NA No BSl 
NA No NTX 
NA No NTX 
NA No NTX 
NA No NTX 
NA No NTX 
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TABLE 2,6 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SURFACE WATER· LOW FLOW CONDITIONS 
NSWC CRANE 

ture 
Medium: Surface Water 
Exposur. Medium: Little Sulfur Creek· Low Flow 
Ex osure Point: SWMU 3 • Old Jae Trail I Little Sui hur Creek 

CAS Chemical Minimum Minimum Maximum Maximum 
Number Concentration Qualifier Concentration Qualifier 

I') (') 

Noles: 

(1) • Only (he original 01 dupllcale samples was considered lor cope selection. The duplicate was used for quality canCrol purposes only. 

(2) • Values prasenled ere sample-specilic quanlilatioo limits. 

(3). The maximum detected concentration Is used for screening purposes. 

(4) - To determine whether metal concentrations were within background levels, surface water concentrations were statistically 

compared to concentrations In upgradlent surface water samples. II the site surface water concentrations 

were less than the upgradient concenlrallons, that metal was nol selected as a COPC. See Section 4. 

(5) - U.S. EPA Region 9 Preliminary Remediation Goals Table, November I, 2000. (PRGs for noncarclnogens are divided by 10,) 

CRANE,INDIANA 
PAGE 3 OF 3 

Units Location 
of Maximum 

Concentration 

Detection Range of Concentration Site Above Screening Potential 
Frequency Detection Used for Background? Toxicity Value ARARITBC 

Limits (2) Screening (3) (') (5) Value 

Definitions: NA = Not Applicable 

SOL", Sample Ouanti!ation Uml1 

cope,. Chemical 01 Potential Concem 

ARARlTBC:: Applicable or Relevant and Appropriate RequiremenlfTo Be Coosidered 

J " Eslimated Value 

Cc:Carclnogenic 

N '" Non-Carcinogenic 

FED-MCl = Federal Maximum Contaminant Level (U.S. EPA, Summer 2000) 

Potential 
ARARITBC 

Source 

(6) - Rationale Codes Selection Reason: Above Screening Levels (ASL) SMCL:: Federal Secondary Maximum Contaminant Level based on aestheUc FED-water quality (U.S. EPA. Summer 2000) 

DeleUon Reason: No Toxicity Information (NTX) 

Essential Nutrient (NUn 

Be/ow Screening Lavel (BSl) 

Below Background Value (BKG) 

(7) - No U.S. EPA Region 9 PRG avaJlablB, value Is from U.S. EPA Region 3 Risk-Based Concentration Table, April 2, 2002. 

(8)- Value Is lor hexavalent chromium. 

Shaded cells Indicate that the specilled criterion has been exceeded or that the chemlcaJ has bBef'I selected as a COPC. 

Associated Samples 

03SW0601 03SW1701 

03SW0601·F 03SW1701-F 

03SW1501 03SW1801 

03SW1501-F 03SW1801-F 

03SW1601 03$WI901 

03SW1601-F 03SWI901-F 

IDEM = Indiana Department of Environmental Management, Risk tntegrated System 01 

Closure (RISC) residential closure levels for groundwater (IDEM, July 2001). 

CO PC Rationale for 
Flag Contaminant 

Deletion or 
Selection III 
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TABLE 2.7 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER - HIGH FLOW CONDITIONS 
NSWC CRANE 

Scenario Timeframe: CurrenUFuture 
Medium: Surface Water 
Exposure Medium: Little Sulfur Creek - High Flow 
Ex osure Point: SWMU 3 - Old Jee Trail I Little Sui hur Creek 

CAS Chemical Minimum Minimum 
Number Qualifier 

(" 

75·09-2 
Volalile oraaniC'!:mlfmiii 

9.5 J 

67-64·1 64 

I Oroanic 
208-96·8 :ACENAPHTHYLENE 0.22 

117-81'7 4 

Enargetics 
135572-78-2 1.5 J 

1 19406-51-0 1.4 J 

12691-41-0 HMX 1.1 J 

9004-70-0 Nil 3200 

121-82-4 0.62 

Herbicide. 
93·76·5 2.4,5-T 0.23 J 

94·75·7 2.4-0 0,28 J 

87·86'0 O.T J 

rotal Metals 
7429-90-5 ALUMINUM 211 

7440·36-0 ' 2 J 

1440'38-2 AHStoNIl,; 0.29 

7440·39-3 BARIUM 45.6 J 

7440-41-7 0.12 

7440-43-9 CADMIUM 0.83 

7440-70·2 CALCIUM 6890 

7440·47-3 0.67 J 

7440-48-4 COBALT 0.12 

7440·50·8 COPPER 0.94 

7439-89-6 I'HUN 115 J 

7439-92-1 0.25 

7439-95-4 IMAGNESIUM 6460 

7439·96-5 IMANGANESE 33.1 

CRANE, INDIANA 
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Maximum Maximum Units Location 
Concentration Qualifier of Maximum 

'" Concentration 

13 uglL 03SW0802 

64 uglL 03SW0902 

-0.22- uglL 03SW6952 

6 uglL -03SW14-02 

1.5 J uglL 03SW1702 

2.9 uglL 03SW1702 

90 uglL 03SW0902 

3200 "gil 03SWf502 

63 uglL -03SW1702 

0.63 J uglL 03SW0902 

0.36 J uglL 03SW0902 

D., J uglL 03SWf162 

2010 uglL 03SW 11 02 

3 J uglL 03SW0602 

2.5 uglL 03SW'102 

156 J uglL 03SW1802 

0.13 uglL 03SW0902,03SW1302 

1.4 ug/L 03SW1402 

58900 uglL 03SW1702 

4.5 -j "gIL 03SWf162 

1.9 uglL 03SW0902 

18.4 uglL 03SW 11 02 

2550 J uglL 03SW 11 02 

-285 -"gIL 03SWIT52 

14300 uglL -03SINo66:( 

201 uglL 03SW1902 

Detection Range of Site Above Screening Potential Potential 
Frequency Detection Used for Background? Toxicity Value ARARITBC ARARITBC 

Limits(2j Screening (3) ('J (5) Value Source 

2111 0.5·5.3 13 NA ~ F~g~~CL 
173 23=26 64 NA 

770 I;E~ 
-m,- 10.019· 0.021 0.22 NA 37 (7) N 

~~ ~~ 
2111 0.94· 1 6 NA ~ F~g~~CL 

1111 0.35 1.5 NA 
~~ ~~ 

2111 0.35 2.9 NA ~~ ~~ 
lOll 0.35 90 NA 180 N 

~~ ~~ 
l7IT 1550 3200 NA NA 

~~ ~~ 
9111 0.35 63 NA 

~~ ~~ 
3110 0.04 0.63 NA 36 N ~~ ~~ 
211' 0.04 0.36 NA 36 N ~~ FE~~CL 

178 D.Of 0.71 NA 
~ F~g~~CL 

7111 200 2010 No 3600 N FED~~MCL 
NA 

2111 0.1 ·0.96 3 (es 
~ F~g~~CL 

1i7iT NA 2.5 No 
~~ F~g~~CL 

11111 NA 156 No 260 N 
~~~~ F~g~~CL 

4111 0.1 0.13 No 7.3 N : F~~~~CL 
3111 0.7 1.4 (es 1.8 N 

~ F~g~CL 
111 NA 58900 Yes NA 

~~ ~~ 
97IT "'Il.4Ef0:47 4.5 No II (9) N 

l~g~9) F~g~CL 
11111 NA 1.9 No 220 N 

~~ ~~ 
11111 NA 18.4 (es 140 N 

~;~~ F~~~~CL 
10111 100 2550 No ~ FED~~MCL 

""iTTiT NA 285 Yes NA ~ F~g~~CL 
-eM -5000 14300 No NA 

NA ~~ 
10111 15 201 No FED~~MCL 

NA 

CO PC Rationale for 
Flag Contaminant 

Deletion or 
Selection {61 

ASL 

ASL 

No BSL 

ASL 

ASL 

ASL 

No BSL 

No NTX 

ASL 

No BSL 

No BSL 

ASL 

No BKG 

ASL 

No BKG 

No BSL. BKG 

No BSL. BKG 

No BSL 

No NUT 

No BSL, BKG 

No BSL, BKG 

No BSL 

No BKG 

ASL 

No NUT. BKG 

No BKG 
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CAS 
Number 

7440-02-0 

7440-09-7 

7782-49-2 

7440-23-5 

7440-31-5 

7440-62-2 

7440-66-6 

1428-8U-5 

7440-36-0 

7440-38-2 

7440-39-3 

1440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

1439-69-6 

7439-92-1 

7439-95-4 

7439-96-5 

/44U-U2-U 

7440-09-7 

7782-49-2 

7440-23-5 

7440-31-5 

7440-62-2 

7440-66-6 

TABLE 2.7 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER - HIGH FLOW CONDITIONS 
NSWCCRANE 

Scenario Tlmeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Little Sulfur Creek ~ High Flow 
Ex osure Point: SWMU 3 - Old Jee Trail I Little Sui hur Creek 

Chemical Minimum Maximum Maximum Units 

CRANE, INDIANA 
PAGE 2 OF 3 

Location Detection Range of Concentration Site Above Screening Potential 
Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Background? Toxicity Value ARARITBC 

CI) C') Concentration Limits (2) Screening (3) C·) (5) Value 

NICKEL 1.5 5.3 ug/l. . ·03sVi0902- 1i7i1 NIl 5.3 No 73 N ~3~ 
POTASSIUM 5300 J 21600 J ug/L 03SW0602 4111 5000 21600 No NA 

~~-
~~lcNIUM 0.43 0.62 ug/L 03SW6602 37IT Q.4 0.62 Yes 18 N ;~ 
SODIUM 5090 8070 ug/l . 03SWll02 6111 ·5006 8070 No NA 

~~ 
TIN 3 J 4.7 J ug/L 03SW1602,03SW1702 6111 0.1 ·0.9 4.7 Yes 2200 N 

~~ 
VANADIUM 0.22 3.9 ug/L 03SWll02 11/11 NA 3.9 No 26 N ~~ 
ZINC 2.5 111 ug/L 03SWll02 11/11 NA 11' Yes 1100 N 151~UOUO 
Dissolved MetaCs 

, HlTERED 260 332 ug/L UJ::>VV lJU2- 5/1 200 332 No 3600 N 
NA 

1 J 2.4 J ug/L UJ"" IUbU2- 37iT Q.i3:Q.57 2.4 Yes 
~ 

0.25 1 ug/L ·03SWll02-F 11/11 NA 1 Yes ~~ 
BARIUM. FILTERED 37.7 J 147 J ug/L U3~VV1802- 11/11 NA 147 No 260 N 

~~~~ 
GALJMILJM. HlTEHI"D 1.2 1.2 uglL UJ::>' loU2- 1/11 0.7 1.2 No 1.6 N 

~ 
CALCIUM. ~Il r~H~LJ 7550 61200 uglL UJ::>' ru2- 11TiT NA 61200 Yes NA ~~ 

I • FILTERED 0.51 J 1.4 -J uglL 97IT ~ 1.4 No 11 (9) N 
1~g~9) 

COBALT. FILTERED 0.11 0.72 ug/L 03SW1902-F Ti71T NA 0.72 No 220 N ~~ 
COPPER. FILTERED 0.84 7.6 ug/L uo~, IUOU<- 11/11 NA 7.6 Yes 140 N ~;~~ 
IHUN.I'CLTERED 109 i71 ug/L ,~. ,<- 2/11 100 No il00 N 30U 

0.12 J 22.6 J uglL 03SW' 102-F 9/1 0.1 22.6 Yes NA 

MAGNESIUM. FILTERED 6000 14000 ug/L -87j1 5000 14000 No NA 
NA 

FILTERED 17.4 100 ug/L 03~W1902-~ 6111 15 100 No 88 N 
NA 

NIGK~l. ~Il rEH~LJ 0.88 2.4 uglL 11/11 NA 2.4 No 73 N 
~3~ 

POTASSIUM. FILTERED 5220 22900 uglL 4/11 5000 22900 Yes NA 
~: 

SELENIUM. FILTERED 0.43 0.51 uglL 27IT Q.4 0.51 No 18 N ;~ 
SODIUM. FILTERED 5000 9830 ug/L 03SW1702-F 7111 5000 9830 No NA 

~~ 
(IN. eCl I ~HtlJ 3.5 J 7.3 J ug/L 11/11 NA 7.3 No 2200 N 

~~ 
I • FILTERED 0.18 0.61 ug/L 03SWf1i5IT 11 NA 0.61 No 20 N 

~: 
ZINC. FILTERED 2.2 21.7 ug/L uo,,' 'u<- 11 Iff NA 21.7 No 1100 N 1~0~0~ 

, Parameters 
IAL ) SC LCLJ~ 2 maiL 03SW1102 8t 100 NA NA NA 

Potential COPC Rationale for 
ARARITBC Flag Contaminant 

Source Deletion or 
Selection CI) 

I:M 
No BSL. BKG 

~~ No NUT. BKG 

F~g~~CL No BSL 

~~ 
No NUT. BKG 

~~ No BSL 

~~ 
No BSL, BKG 

FE~~~~CL No BSL 

FED~~CL No BKG 

F~g~~CL ASL 

F~g~~CL ASL 

F~g~~CL No BSL. BKG 

F~g~~CL No BSL. BKG 

~~ No NUT 

F~g~~CL No BSL. BKG 

~~ No BSL. BKG 

F~g~CL No BSL 

FED~~MCL No BSl. BKG 

F~g~~CL ASL 

~~ No NUT. BKG 

FED~~MCL No BKG 

I:M 
No BSL. BKG 

~~ No NUl 

F~g~~CL No BSL. BKG 

~~ No NUT. BKG 

~~ 
No BSL. BKG 

~~ No BSL. BKG 

FE~~~CL No BSL. BKG 

NA No NTX 

8120/2002 



TABLE 2,7 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SURFACE WATER· HIGH FLOW CONDITIONS 
NSWC CRANE 

CAS 
Number 

14797-65-0 

Notes: 

Scenario Timeframa: Current/Future 
Medium: Surface Water 
Exposure Medium: Little Sulfur Creek· High Flow 
Ex osure Point: SWMU 3- Old Jee Trail I Little Sui hur Creek 

Chemical Minimum Minimum 

11"'<;J;,\~IClIlVI' Qualifier 

'arameters 
LVEO <YGEN 2, 
rE 

IrE 
flON REOU nON POTENTIAl 

i~~G"·IC GUNL lANGE 
'EMPERA' URE 
URBIDIl 

Maximum Maximum 
Concentration Qualifier ,,, 

(1) - Only the original or duplicate samples was considered lor cope se/ecIiOll. The duplicate was used lor quality control purposes only. 

(2) • Values presented are sample-specific quan!ltation limits. 

(3) • The maximum detected conc90lratlon Is used for screening purposes. 

(4) • To determIne whether metal coocentratloos were within background levels, sUMace water concentrations were statistically 

compared to concentratlons in upgradlent sUMace water samples. II the site sUMace water cOflcentralions 

were less than the upgradlent concentrations, that metal was not selected as a COPC. See Section 4. 

(5) • U.S. EPA Region 9 Preliminary Remediation Goals Table, November 1,2000. (PRGs for noncarclnogens are dMded by 10.) 

CRANE, INDIANA 
PAGE30F 3 

Units Location 
of Maximum 

Concentration 

mg 
ma 
m 

M: ;M 

N 

Detection Range of Concentration Site Above Screening Potential 
Frequency Detection Used for Background? Toxicity Value ARARITBC 

Umits(2) Screening (3) 
,., ", Value 

N, 
N 
N 

11 

DefinitIons: NA '" Not Applicable 

SOL", Sample Ouantitalion Umlt 

COPC = Chemical of Potential Concern 

ARARlTBC '" Applicable or Relevant and Appropriate AequlremenVTo Be Considered 

J '" Estimated Value 

C '" Carcinogenic 

N = Non·Carclnogenlc 

FED·MCL = Federal Maximum Contaminant Level (U.S. EPA, Summer 2000) 

Potential 
ARARITBC 

Source 

(6) • Rationale Codes Selection Reason: Above Screening Levels (ASL) 

No Toxicity Inlormallon (NTX) 

Essenlial Nutrient (NUT) 

SMCL", Federal Secondary Maximum Contaminant Level based on aeslhe1ic FED·waler quality (U.S. EPA, Summer 20(0) 

Deletion Reason: 

(7) • Value Is lor aC90aphthene. 

Below Screening Level (BSL) 

Below Background Value (BKG) 

(8). No U.S. EPA Region 9 PRG available, value Is from U.S. EPA Region 3 Rlsk·Based Concentration Table, April 2, 2002. 

(9) • Value Is lor hexavalent chromium. 

Shaded cells Indicate Ihat the specified criterion has been exceeded or that the chemical has been selected as a COPC. 

Associated Samples 

03SW0602 03SW1102-F 03SW1602-F 

03SW0602-F 03SW1302 03SW1702 

03SW0802 03SW1302-F 03SW1702-F 

03SW0802·F 03SW1402 03SW1802 

03SW0902 03SW1402-F 03SW1802-F 

03SW0902-F 03SW1502 03SW1902 

03SW1102 03SW1502·F 03SW1902-F 

IDEM", Indiana Depar1ment of Environmental Management, Risk Integrated System of 

Closure (RISC) residential closure levels for groundwater (IDEM, July 2001). 

COPC Rationale for 
Flag Contaminant 

Deletion 1 ~!J 
Selection 

N Nl 

8120/2002 



TABLE 2.8 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SHALLOW SEDIMENTS 
NSWCCRANE 

Scenario Timeframe: Current/Future 
dium: Sediment 

e Medium: Shallow Sediments (0" ·6") 
e Point: SWMU 3· Old Jee Trail! Lillie Sui hur Creek 

Minimum 
Chemical Concentration 

"l 

LEAD 

Minimum 
Qualifier 

Maximum 
Concentration 

"l 
Maximum 
Qualifier 

Units 

CRANE, INDIANA 

PAGE 1 OF 2 

Sample 
with Maximum 
Concentration 

Detection 
Frequency 

Range of 
Nondetects(2) 

Concentration 
Used for 

Screening(J) 

Site Above U.S. EPA Region 
Background? 9 PRG· 

(4) Residential (5) 

Potential 
ARARITBC 

Value 

Potential 
ARARITBC CO PC Flag 

Source 

8/20/2002 



TABLE 2.8 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SHALLOW SEDIMENTS 
NSWCCRANE 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Shallow Sediments (0" - 6") 
Exoosure Point: SWMU 3 - Old Jeeo Trail! Lillie Sulohur Creek 

Minimum Maximum 
CAS Number Chemical Concentration Minimum Concentration 

Qualifier I" 1" 

Miscellaneous Parameters 
14797-55-8 NITRATE 2.2 8.4 
14797-65-0 NITRITE 3.4 J 3.5 
TTNU5029 NITRITE/NITRATE 2.2 J 8.4 
TTNU5003 TOTAL ORGANIC CARBON 4600 28000 

Miscellaneous Parameters 
TTNU5288 PERCENT MOISTURE 7.4 34.9 

Miscellaneous Parameters 
TTNU5002 IpH 7 J 8.1 

Notes: 

Maximum 
Units 

Qualifier 

mq/kq 
J mg/kg 

mg/kg 
maiko 

& 

J 5.U. 

(1) - Only the original of duplicate samples was considered lor cope selection. The duplicate was used for quality control purposes only. 

(2) - Values presented are sample-speCific quanlitation limits. 

(3) - The maximum detected concentration is used lor screening purposes. 

(4)- To determine whether metal concentretions were wilhin background levels. soil concentrations were 

compared to Base-wide background dala presented in the Basewide Background Soillnvestigallon Report 

(TINUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 

determined Ihat a constiluent concentration was not significantly dillerent from background, that 

chemical was not selected as a COPC. 

(5)- U.S. EPA Region 9 Preliminary Remediation Goals Table, November 1, 2000. (PRGs for noncarcinogens are divided by 10.) 

(6) - Rationale Codes Selection Reason: Above Screening Levels (ASL) 

Deletion Reason: No Toxicity information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Below Background Value (BKG) 

(7) - No U.S. EPA Region 9 PRG available, value is from U.S. EPA Region 3 Risk-Based Concentration Table, April 2, 2002. 

(8) - Value is lor pyrene. 

(9) - Value is lor hexavalent chromium. 

Shaded cells indicate thatlhe specified criterion has been exceeded or that the chemical has been selected as a COPC. 

ASSOCIATED SAMPLES; 

0350050006 0350100006 
0380060006 0350110006 
0380070006 0350120006 
0380080006 0380130006 
0380090006 0380140006 

0380150006 
0380160006 
0380170006 
0380180006 
0380190006 

CRANE, INDIANA 

PAGE 2 OF 2 

Concentration Site Above U.S. EPA Region Potential Sample 
Detection Range of 

with Maximum Used for Background? 9 PRG- ARARfTBC 
Frequency Nondetects(2) 

Concentration Screening(3) I" Residential (5) Value 

0380080006 13/15 1.1 - 1.3 8.4 NA 13000 (7) N NA 
0350170006 2111 2.3 -17 3.5 NA 780(7)N NA 
0350080006 15/15 NA 8.4 NA NA NA 
0350080006 14/15 1000 28000 NA NA NA 

0380080006 I 15/15 NA 34.9 I NA I NA NA 

0380070006 15/15 NA 8.1 NA NA NA 

Definitions: NA = Not Applicable. 

SOL = Sample Ouantitation Limit. 

COPC = Chemical of Potential Concern. 

ARAAlTBC = Applicable or Relevant and Appropriate RequiremenlfTo Be Considered 

J = Estimated Value. 

C = Carcinogenic. 

N = Noncarcinogenic 

IDEM = Indiana Department 01 Environmental Management, Risk Integrated System of 

Closure (RISC) residential levels for direct contact with soil (IDEM. July 2001). 

sat = Soil saturation limit. 

Potential 
Rationale for 
Contaminant 

ARARfTBC CO PC Flag Deletion or 
Source 

Selection(6) 

NA No B8L 
NA No BSL 
NA No NTX 
NA No NTX 

NA No NTX 

NA No NTX 

8/20/2002 



CAS Number 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Deep Sediments (6"·12") 

TABLE 2.9 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH DEEP SEDIMENTS 
NSWC CRANE 

CRANE, INDIANA 

PAGE 1 OF 2 

Exposure Point: SWMU 3 • Old Jeep Trail 1 Lillie Sulphur Creek 

ALUMINUM 
ANTIMONY 

ARIUM 

ADMIUM 

Chemical 
Location 

of Maximum 
Concentration 

7600 N 
3.1 N 

0.39 C 3.9 
540 N 

15 N 

13000 
2300 N 
400 400 
NA 

8/20/2002 



TABLE 2.9 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH DEEP SEDIMENTS 
NSWC CRANE 

Scenario Timelrame: Current/Future 
Medium: Sediment 
Exposure Medium: Deep Sediments (6"·12") 
Exnosure Point: SWMU 3 • Old Jeep Trail/ Little Sulphur Creek 

CAS Numbe'l Chemical I Minimum I 'I Maximum I I , I I Concentration Minimum Concentration ~ax ~~m Units 
(1) Qualifier III ua sr 

Miscellaneous Parameters 
14797·55·8 NITRATE 1.6 6.5 
14797·65·0 NITRITE 2.6 J 2.7 J 
TTNUS029 NITRITE/NITRATE 2.6 6.5 
TTNUS003 TOTAL ORGANIC CARBON 2300 J 34000 

Miscellaneous Parameters 
TTNUS286 PERCENT MOISTURE 6.2 36.6 

Miscellaneous Parameters 
TTNUS002 IpH 6.6 J 6 J 

Notes: 

(1) - Only the original 01 duplicate samples was considered for cope selecllon. The duplicate was used lor quality control purposes only. 

(2) - Values presented are sample-specHic quantnallon limits. 

(3) - The maximum delected cencentration Is used for screening purposes. 

(4) - To determine whether metal concentrations were within background levels, soli concentrations were 

compared te Base-wk:le background data presented In the Basewlde Backgreund SoU Investigation Report 

(TtNUS, Inc., January 2001) by means 101 the Wilcoxon Rank Sum Test. If the Wilcoxon Test 

determined that a constituent concentration was not signllicanlly different Irem background, that 

chemical was not selected as a COPC. 

(5) - U.S. EPA Reglen 9 Preliminary Remediation GQals Table, Nevember 1,2000. (PRGs for noncarclnQgens are divided by 10.) 

(6) - Rationale Codes Selection Reason: AbQve Screening Levels (ASL) 

Deletion Reasen: Ne Texiclty Inlormatlon (NTX) 

Essential Nutrient (NUT) 

Belew Screening Level (BSL) 

Below Backgreund Value (BKG) 

(7) - No U.S. EPA Region 9 PRG available, value Is frem U.S. EPA Region 3 Risk-Based Concentration Table, April 2, 2002. 

(8) • Value is lor pyrene. 

(9) - Value is fer hexavalent chromium. 

Shaded cells Indicate that the specHled criterion has been exceeded or that the chemical has been selected as a COPC. 

ASSOCIATED SAMPLES: 

03S0050612 03S0100612 
03S0060612 03S0110612 
03S0070612 03S0 120612 
03S0060612 03S0 130612 
03S0090612 03S0 140612 

03S0150612 
03S0160612 
03S0170612 
03S0160612 
03S0190612 

m /ka 
mq/kq 
malka 
mg/kg 

% 

S.U. 

CRANE, INDIANA 

PAGE 2 OF 2 

Location I Detection, I Ran e 01 I Concentration I Site Abova 'I U.S. EPA Re Ion 9, I 
01 Maximum 9 Used for Background? 9 5 

Concentration 
Frequency Nondetects(2) S I (:II (4) PRG·Resldentlal ( ) 

creen ng 

03SD120612 14/15 1.1 6.5 NA 13000 7 N 
03S0130612 2110 2.3·52 2.7 NA 780 7 N 
03SD120612 15/15 NA 6.5 NA NA 
03S0080612 15/15 NA 34000 NA NA 

03S0160612 15/15 NA 36.6 NA NA 

03S0110612 15/15 NA 6 NA NA 

Definitions: NA = Not Applicable. 

SOL = Sample Ouanlltatlon limit. 

COPC = Chemical of Potenllal CQncern. 

ARARlTBC = Applicable or Relevant and Appropriate RequiremenVTo Be Constlered. 

J = Estimated Value. 

C = Carcinogenic. 

N = Nencarclnogenic. 

IDEM = Indiana Department Qf Environmental Management, Risk Integraled System ef 

Closure (RISC) resk:lenliallevels lor direct contact with soli (IDEM, July 2001). 

sat = Soli saturation limit. 

Potential I Potential I' 91 Contaminant 
ARARfTeC ARARlTBC cope Flag Deletion or 

Value Source Selection(6) 

NA NA No BSL 
NA NA No BSL 
NA NA No NTX 
NA NA No NTX 

NA NA No NTX 

NA NA No NTX 
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TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSWC CRANE 

Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - 1 Acre Exposure Unit 

CRANE, INDIANA 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

2,3,7,8-TCDD Equivalents mg/kg 0.000004 0.00001 0.0000074 mg/kg 0.000007 Max W - Test (1 0.000007 Max 
2,4,6-Trinitrotoluene mg/kg 111 262 1700 J mg/kg 581 95% UCL-L W - Test (2) 581 95% UCL-L 
2-Amino-4,6-Dinitrotoluene mg/kg 1.87 4.44 30 J mg/kg 2.36 95% UCL-L W - Test (2) 2.36 95% UCL-L 
4-Amino-2,6-Dinitrotoluene mg/kg 1.08 2.36 15 J mg/kg 1.44 95% UCL-L W - Test (2) 1.44 95% UCL-L 
HMX mg/kg 84.7 223 1600 J mg/kg 291 95% UCL-L W - Test (2) 291 95% UCL-L 
RDX mg/kg 128 335 2400 J mg/kg 522 95% UCL-L W - Test (2) 522 95% UCL-L 
Barium mg/kg 164 235 420 J mg/kg 235 95% UCL-N W - Test (3) 235 95% UCL-N 
Cadmium mg/kg 1.25 2.16 4.4 mg/kg 4.40 95% UCL-L W - Test (2) 4.40 95% UCL-L 
Chromium mg/kg 12.7 14.6 16.4 J mg/kg 14.6 95% UCL-N W - Test (3) 14.6 95% UCL-N 
Iron mg/kg 17348 21431 28600 J mg/kg 21431 95% UCL-N W - Test (3) 21431 95% UCL-N 
Lead mg/kg 1324 3727 10200 J mg/kg 1324 Mean-N (4) 1324 Mean-N 

Notes: 
For non-detects, 112 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for CO PC 
selection. The duplicate was used for quality control purposes only. 
W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-L); Mean of Normal Data (Mean-N). 
(1) - Shapiro-Wilk W Test indicates that data is log normally distributed, but the UCL was greater than the maximum detected concentration, therefore the maximum detected 

concentration is used as the exposure point concentration. 
(2) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 
(3) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 
(4) - Mean concentration is used as exposure point concentration for evaluating exposures to lead. 

EPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children 

Medium 
EPC 

Rationale 

W - Test (1) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (3) 
W - Test (2) 
W - Test (3) 
W - Test (3) 

(4) 
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TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSWC CRANE 

Scenario Timeframe: CurrenUFuture 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - 6-Acre Exposure Unit 

CRANE, INDIANA 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

12,3,7,8-TCDD Equivalents . rng/kg 0.000002 0.000004 0.000007 mg/kg 0.000007 Max W -Test(1) 0.000007 Max 
2,4,6-Trinitrotoluene mg/kg 46.2 108 1700 J mg/kg 2.62 95% UCL-L W - Test (2) 2.62 95% UCL-L 
2-Amino-4,6-Dinitrotoluene mg/kg 0.865 1.91 30 J mg/kg 0.433 95% UCL-L W - Test (2) 0.433 95% UCL-L 
4-Amino-2,6-Dinitrotoluene mg/kg 0.540 1.06 15 J mg/kg 0.365 95% UCL-L W - Test (2) 0.365 95% UCL-L 
HMX mg/kg 37.4 94.5 1600 J mg/kg 4.77 95% UCL-L W - Test (2) 4.77 95% UCL-L 
RDX mg/kg 53.3 137 2400 J mg/kg 3.41 95% UCL-L W - Test (2) 3.41 95% UCL-L 
Barium mg/kg 220 326 2040 J mg/kg 252 95% UCL-L W - Test (2) 252 95% UCL-L 
Cadmium mg/kg 0.888 1.13 4.4 mg/kg 1.19 95% UCL-L W - Test (2) 1.19 95% UCL-L 
Chromium mg/kg 25.1 39.7 288 J mg/kg 26.4 95% UCL-L W - Test (2) 26.4 95% UCL-L 
Iron mg/kg 23437 26425 51600 J mg/kg 26855 95% UCL-L W - Test (2) 26855 95% UCL-L 
Lead mg/kg 358 896 10200 J mg/kg 358 Mean-N (3) 358 Mean-N 

Notes: 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for CO PC 
selection. The duplicate was used for quality control purposes only. 
W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-L); Mean of Normal Data (Mean-N). 
(1) - Shapiro-Wilk W Test indicates that data is lognormally distributed, but the UCL was greater than the maximum detected concentration, therefore the maximum detected 

concentration is used as the exposure point concentration. 
(2) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 
(3) - Mean concentration is used as exposure point concentration for evaluating exposures to lead. 

EPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children 

Medium 
EPC 

Rationale 

W - Test (1 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 

(3) 
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TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSWC CRANE 

Scenario Timeframe: Current/Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Suburface Soil 
Exposure Point: SWMU 3 - Old Jeep Trail 

CRANE, INDIANA 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

2,3,7,8-TCDD Equivalents mg/kg 0.000002 0.000003 0.000007 mg/kg 0.000007 Max W - Test (1) 0.000007 Max 
Acetophenone mg/kg 0.042 0.045 0.12 J mg/kg 0.044 95% UCL-L W - Test (2) 0.044 95% UCL-L 
Benzo(a)pyrene mg/kg 0.003 0.006 0.11 mg/kg 0.002 95% UCL-L W - Test (2) 0.002 95% UCL-L 
2,4,6-Trinitrotoluene mg/kg 20.3 47.0 1700 J mg/kg 0.522 95% UCL-L W - Test (2) 0.522 95% UCL-L 
2-Amino-4,6-Dinitrotoluene mg/kg 0.480 0.932 30 J mg/kg 0.249 95% UCL-L W - Test (2) 0.249 95% UCL-L 
4-Amino-2,6-Dinitrotoluene mg/kg 0.324 0.551 15 J mg/kg 0.218 95% UCL-L W - Test (2) 0.218 95% UCL-L 
HMX mg/kg 16.7 41.5 1600 J mg/kg 0.890 95% UCL-L W - Test (2) 0.890 95% UCL-L 
RDX mg/kg 23.4 59.7 2400 J mg/kg 0.678 95% UCL-L W - Test (2) 0.678 95% UCL-L 
Barium mg/kg 210 276 2040 J mg/kg 236 95% UCL-L W - Test (2) 236 95% UCL-L 
Cadmium mg/kg 1.03 1.40 12.1 mg/kg 1.13 95% UCL-L W - Test (2) 1.13 95% UCL-L 
Chromium mg/kg 20.3 27.1 288 J mg/kg 20.9 95% UCL-L W - Test (2) 20.9 95% UCL-L 
Cobalt mg/kg 30.1 51.0 740 J mg/kg 22.2 95% UCL-L W - Test (2) 22.2 95% UCL-L 
Copper mg/kg 506 1094 22500 J mg/kg 109 95% UCL-L W - Test (2) 109 95% UCL-L 
Iron mg/kg 24281 26783 56400 J mg/kg 28009 95% UCL-L W - Test (2) 28009 95% UCL-L 
Lead mg/kg 310 581 10200 J mg/kg 310 Mean-N (3) 310 Mean-N 
Manganese (Soil) mg/kg 1039 1124 1790 J mg/kg 1217 95% UCL-L W - Test (2) 1217 95% UCL-L 
Nickel mg/kg 1887 4113 79100 J mg/kg 125 95% UCL-L W - Test (2) 125 95% UCL-L 

Notes. 
For non-detects, 112 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for CO PC 
selection. The duplicate was used for quality control purposes only. 
W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-L); Mean of Normal Data (Mean-N). 
(1) - Shapiro-Wilk W Test indicates that data is log normally distributed, but the UCL was greater than the maximum detected concentration, therefore the maximum detected 

concentration is used as the exposure point concentration. 
(2) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 
(3) - Mean concentration is used as exposure pOint concentration for evaluating exposures to lead. 

EPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children 

Medium 
EPC 

Rationale 

W - Test (1 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 

(3) 
W - Test (2) 
W - Test (2) 
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TABLE 3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSWC CRANE 

Scenario Timeframe: CurrenVFuture 
Medium: Groundwater 
Exposure Medium: Shallow Aquifer 

CRANE, INDIANA 

Exposure Point: SWMU 3 - Old Jeep Trail 1 Little Sulphur Creek 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

1,1,2,2-Tetrachloroethane ug/L 42.7 105 530 ug/L 43 Mean-N (1 ) 43 Mean-N 
1 ,1 ,2-Trichloroethane ug/L 1.11 2.50 12 ug/L 1.11 Mean-N (1) 1.11 Mean-N 
1,1-Dichloroethene ug/L 0.213 0.325 1.1 J ug/L 0.213 Mean-N (1) 0.213 Mean-N 
cis-1,2-Dichloroethene ug/L 11.3 28.8 150 ug/L 11.3 Mean-N (1) 11.3 Mean-N 
Tetrachloroethene ug/L 0.617 1.26 5.7 ug/L 0.617 Mean-N (1) 0.617 Mean-N 
trans-1,2-Dichloroethene ug/L 2.87 7.17 37 ug/L 2.87 Mean-N (1) 2.87 Mean-N 
Trichloroethene ug/L 48.9 124 640 ug/L 49 Mean-N (1) 49 Mean-N 
Vinyl Chloride ug/L 0.400 0.840 3.9 ug/L 0.400 Mean-N (1) 0.400 Mean-N 
2,4,6-Trinitrotoluene ug/L 1.30 3.27 17 ug/L 1.30 Mean-N (1 ) 1.30 Mean-N 
2-Amino-4,6-Dinitrotoluene ug/L 0.409 0.730 2.6 ug/L 0.409 Mean-N (1 ) 0.409 Mean-N 
4-Amino-2,6-Dinitrotoluene ug/L 1.03 2.17 10 ug/L 1.03 Mean-N (1) 1.03 Mean-N 
RDX ug/L 27.2 59.3 280 J ug/L 27 Mean-N (1 ) 27 Mean-N 
Aluminum ug/L 95.3 154 372 ug/L 95.3 Mean-N (1 ) 95.3 Mean-N 
Barium ug/L 87.8 118 275 J ug/L 87.8 Mean-N (1 ) 87.8 Mean-N 
Cadmium ug/L 1.78 3.10 12.0 ug/L 1.78 Mean-N (1 ) 1.78 Mean-N 
Chromium ug/L 7.02 17.6 90.8 J ug/L 7.02 Mean-N (1 ) 7.02 Mean-N 
Iron ug/L 505 702 1650 J ug/L 505 Mean-N (1 ) 505 Mean-N 
Manganese ug/L 58.2 115 445 J ug/L 58.2 Mean-N (1) 58.2 Mean-N 
Nickel ug/L 8.86 19.2 91.2 ug/L 8.86 Mean-N (1) 8.86 Mean-N 
Thallium ug/L 0.173 0.235 0.5 ug/L 0.173 Mean-N (1) 0.173 Mean-N 
Nitrate ug/L 296 489 1650 ug/L 296 Mean-N (1 ) 296 Mean-N 

Notes: 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for COPC 
selection. The duplicate was used for quality control purposes only. 
W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-L); Mean of Normal Data (Mean-N). 
(1) - Mean concentration is used as the exposure point concentration for groundwater. 

Medium 
EPC 

Rationale 

(1 ) 
(1 ) 
(1 ) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1 ) 
(1 ) 
(1 ) 
(1 ) 
(1 ) 
(1 ) 
(1 ) 
(1 ) 
(1 ) 
(1 ) 
(1) 
(1) 
(1) 

8/20/2002 



TABLE 3.5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSWC CRANE 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: SWMU 3 - Little Sulphur Creek 

CRANE, INDIANA 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concem EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 
2-Amino-4,6-Dinitrotoluene mg/kg 0.161 0.199 0.730 mg/kg 0.178 95% UCL-L W - Test (1) 0.178 95% UCL-L 
Aluminum mg/kg 12157 15266 56900 mg/kg 14916 95% UCL-L W - Test (1) 14916 95% UCL-L 
Antimony mg/kg 1.71 2.29 7.6 J mg/kg 2.88 95% UCL-L W - Test (1) 2.88 95% UCL-L 
Barium mg/kg 263 336 981 J mg/kg 359 95% UCL-L W - Test (1) 359 95% UCL-L 
Cadmium mg/kg 1.29 1.58 4 mg/kg 1.78 95% UCL-L W - Test (1) 1.78 95% UCL-L 
Lead mg/kg 120 163 653 J mg/kg 120 Mean-N (2) 120 Mean-N 
Notes. 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for CO PC 
selection. The duplicate was used for quality control purposes only. 
W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-L); Mean of Normal Data (Mean-N). 
(1) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 
(2) - Mean concentration is used as exposure pOint concentration for evaluating exposures to lead. 

EPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children 

Medium 
EPC 

Rationale 

W - Test (1) 
W - Test (1) 
W - Test (1) 
W - Test (1) 
W - Test (1) 

(2) 
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TABLE 3.6 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSWC CRANE 

Scenario Timeframe: CurrenVFuture 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 

CRANE, INDIANA 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

Acetone ug/L 11.3 26.0 64 uQ/L 64 Max W - Test (1) 64 Max 
Bromomethane ug/L 0.406 0.566 1.6 ug/L 0.529 95% UCL-L W - Test (2) 0.529 95% UCL-L 
Methylene Chloride ug/L 1.69 3.25 13 uQ/L 3.23 95% UCL-L W - Test (2) 3.23 95% UCL-L 
Bis(2-ethylhexyl}phthalate ug/L 1.02 1.67 6 ug/L 1.36 95% UCL-L W - Test (2) 1.36 95% UCL-L 
Pentachlorophenol ug/L 0.055 0.145 0.71 J ug/L 0.059 95% UCL-L W - Test (2) 0.059 95% UCL-L 
2-Amino-4,6-Dinitrotoluene ug/L 0.298 0.443 1.5 J ug/L 0.384 95% UCL-L W - Test (2) 0.384 95% UCL-L 
4-Amino-2,6-Dinitrotoluene ug/L 0.587 0.908 2.9 ug/L 1.06 95% UCL-L W - Test (2) 1.06 95% UCL-L 
RDX ug/L 9.80 16.8 63 ug/L 63 Max W - Test (1) 63 Max 
Antimony ug/L 0.411 0.755 3 J ug/L 0.784 95% UCL-L W - Test (2) 0.784 95% UCL-L 
Lead ug/L 29.128 59.5 285 ug/L 29.1 Mean-N (3) 29.128 Mean-N 

Notes: 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for COPC 
selection. The duplicate was used for quality control purposes only. 
W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-L); Mean of Normal Data (Mean-N). 
(1) - Shapiro-Wilk W Test indicates that data is lognormally distributed, but the UCL was greater than the maximum detected concentration, therefore the maximum detected 

concentration is used as the exposure point concentration. 
(2) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 
(3) - Mean concentration is used as exposure point concentration for evaluating exposures to lead. 

EPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children 

Medium 
EPC 

Rationale 

W - Test (1) 
W - Test(2)_ 
W - Test (2) 
W - Test(2) 
W - Test (2) 
W - Test (2) 
W - Test (2) 
W - Test (1) 
W - Test (2) 

(3) 

8/20/2002 



TABLE 3.7 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSWCCRANE 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 

CRANE, INDIANA 

Exposure Point: SWMU 3 - Little Sulphur Creek Downstream of Spring C 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

Bromomethane ug/L 0.515 0.787 1.6 ug/L 1.6 Max (1) 1.6 Max 
2-Amino-4,6-Dinitrotoluene ug/L 0.327 0.569 1.5 J ug/L 1.5 Max (1) 1.5 Max 
4-Amino-2,6-Dinitrotoluene ug/L 0.600 1.09 2.9 ug/L 2.9 Max (1) 2.9 Max 
RDX ug/L 14.6 26.4 63 ug/L 63 Max (1) 63 Max 

Notes: 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for COPC 
selection. The duplicate was used for quality control purposes only. 
Statistics: Maximum Detected Value (Max) 
(1) - The maximum detected concentration in surface water is used to evaluate exposures to future on-site residents. See text. 

Medium 
EPC 

Rationale 
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TABLE 3.8 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSWC CRANE 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water 

CRANE, INDIANA 

Exposure Point: SWMU 3 - Little Sulphur Creek - 03SWSD19 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concem - EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

4-Amino-2,6-Dinitrotoluene ug/L 0.358 (1 ) 0.54 J ug/L 0.54 Max (1 ) 0.54 Max 
RDX uq/L 8.9 (1 ) 10 uq/L 10 Max (1 ) 10 Max 

Notes: 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for COPC 
selection. The duplicate was used for quality control purposes only. 
Statistics: Maximum Detected Value (Max) 
(1) - Insufficient number of samples to calculate statistics, maximum detected concentration is used as the exposure point concentration. 

Medium 
EPC 

Rationale 
(1) 
(1) 
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RAGS Part D Table 4 

Values Used For Daily Intake Calculations 



Table No. 
4-1 
4-2 

4-3 
4-4 

4-5 
4-6 

4-7 

4-8 
4-9 

4-10 
4-11 
4-12 

4-13 
4-14 

4-15 
4-16 

4-17 
4-18 
4-19 

4-20 
4-21 

4-22 
4-23 
4-24 

4-25 
4-26 
4-27 
4-28 

4-29 
4-30 
4-31 

4-32 
4-33 

LIST OF TABLES 
RAGS PART D TABLE 4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Adolescent Trespassers Exposed to Surface Soil 
Adolescent Trespassers Exposed to Surface Water 

Adolescent Trespassers Exposed to Sediment 
Off-Site Child Residents Exposed to Surface Water 

Off-Site Adult Residents Exposed to Surface Water 
Construction Workers Exposed to Surface/Subsurface Soil 

Construction Workers Exposed to Ground Water 
Construction Workers Exposed to Air Emissions from Ground Water 

Maintenance Workers Exposed to Surface Soil 
Maintenance Workers Exposed to Surface Water 

Maintenance Workers Exposed to Sediment 
Occupational Workers Exposed to Surface Soil 

Occupational Workers Exposed to Ground Water 
Child Recreational Users Exposed to Surface Soil 

Child Recreational Users Exposed to Ground Water 
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 Ground Water 

Adult Recreational Users Exposed to Surface Water 
Adult Recreational Users Exposed to Sediment 
On-Site Child Resident Exposed to Surface Soil 

On-Site Child Resident Exposed to Ground Water 
On-Site Child Resident Exposed to Ground Water (Showering) 
On-Site Child Resident Exposed to Surface Water 

On-Site Child Resident Exposed to Surface Water (Showering) 
On-Site Child Resident Exposed to Sediment 
On-Site Adult Resident Exposed to Surface Soil 

On-Site Adult Resident Exposed to Ground Water 
On-Site Adult Resident Exposed to Ground Water (Showering) 
On-Site Adult Resident Exposed to Surface Water 

On-Site Adult Resident Exposed to Surface Water (Showering) 
On-Site Adult Resident Exposed to Sediment 
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TABLE 4.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: CurrenVFuture 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Trespassers 
Receptor Age: Adolescent 

Parameter Parameter Definition 
Code 

CS Chemical concentration in soil 
IR-S I ngestion Rate 
CF3 Conversion Factor 3 

FI 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) 

Units 

mg/kg 
mg/day 
kg/mg 

unitless 

days/year 
years 

kg 

days 
days 
mg/kg 
kg/mg 
cm2 

mg/cm2/event 
unitless 

days/year 

years 

kg 

days 

days 

1 - Assume one day a week in warm weather months for RME and one day every other week for CTE. 
2 - Adolescents from age B to 17. 
3 - Assumes that 25 percent of the total body surface area is exposed (U.S. EPA, 1997). 
Sources: 

RME RME 
Value Rationale/ 

Reference 

Max or 95% UCL U.S. EPA, 1992 
100 U.S. EPA, 1993 

1.0E-OB --
1 U.S. EPA, 1993 

2B (1) 

11 (2) 

43 U.S. EPA, 1989 

25550 U.S. EPA, 1989 
4015 U.S. EPA, 1989 

Max or 95% UCL U.S. EPA, 1992 
1.0E-OB --

3280 (3) 

0.2 U.S. EPA, 2001 

Chemical Specific U.S. EPA, 1997 

2B (1) 

11 (2) 

43 U.S. EPA, 1989 

25550 U.S. EPA, 1989 

4015 U.S. EPA, 1989 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. EPAl540/1-8B/OBO. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-9B3373. 
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. EPAIBOO/8-95/002FA. 

CT 
Value 

Max or 95% UCL 

50 
1.0E-OB 

1 

13 
11 
43 

25550 
4015 

Max or 95% UCL 
1.0E-OB 

3100 
0.04 

Chemical Specific 

13 

11 

43 

25550 

4015 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 2.BOE-08 
Noncancer Ingestion Intake (RME) = I.BBE-07 

Cancer Dermal Intake (RME) = 1.71 E-07 
Noncancer Dermal Intake (RME) = 1.09E-OB 

Cancer Ingestion Intake (RME) = B.51 E-09 
Noncancer Ingestion Intake (RME) = 4.14E-08 

Cancer Dermal Intake (CTE) = I.Bl E-08 
Noncancer Dermal Intake (CTE) = 1.03E-07 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) -

U.S. EPA, 1993 

-- Cs x IRS x CF3 x FI x EF x ED 

U.S. EPA, 1993 BWxAT 

(1) 
(2) 

U.S. EPA, 1989 

U.S. EPA, 1989 
U.S. EPA, 1989 

U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) -

--
(3) CS x CF3 x SA x SSAF x DABS x EF x ED 

U.S. EPA, 2001 BWxAT 

U.S. EPA, 1997 

(1) 

(2) 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1989 
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Exposure Route 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Trespassers 
Receptor Age: Adolescent 

Parameter Parameter Definition 
Code 

TABLE 4.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 
Value Rationale/ 

Reference 

CT 
Value 

Ingestion CW Chemical Concentration in Water ug/L Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 
CR Contact Rate Uhr 
CF Conversion factor mg/ug 
ET Exposure Time hours/event 

EF Exposure Frequency events/year 

ED Exposure Duration years 

BW Body Weight kg 

AT-C Averaging Time (Cancer) days 
AT-N Averaging Time (Non-Cancer) days 

Dermal DAevent Absorbed dose per event mg/cm2-event 
SA Skin Surface Available for Contact cm2 
EV Event Frequency events/day 
ET Exposure Time hours/event 
EF Exposure Frequency days/year 
ED Exposure Duration years 
BW Body Weight kg 

AT-C Averaging Time (Cancer) days 
AT-N Averaging Time (Non-Cancer) days 

Notes: 
1 - Professional judgment. 
2 - Assume one day a week in warm weather months for RME and one day every other week for CTE. 
3 - Adolescents from age 6 to 17. 

4 - Assumes that 25 percent of the total body surface area is exposed (U.S. EPA, 1997). 
Sources: 

0.05 U.S. EPA4, 1995 
0.001 --

4 (1) 

26 (2) 

11 (3) 

43 U.S. EPA, 1989 

25550 U.S. EPA, 1989 
4015 U.S. EPA, 1989 

Calculated U.S. EPA, 2001 

3280 (4) 

1 (1) 
4 (1) 

26 (2) 
11 (3) 

43 U.S. EPA, 1989 
25550 U.S. EPA, 1989 
4015 U.S. EPA, 1989 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. EPN540/1-86/060. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 
U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA Region 4,1995: Supplement Guidance to RAGS: Region 4 Bulletins. 

0.05 
0.001 

2 

13 

11 

43 

25550 
4015 

Calculated 
3100 

1 
2 
13 
11 
43 

25550 
4015 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. 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) 

Cancer Ingestion Intake (RME) = 5.21 E-08 
Noncancer Ingestion Intake (RME) = 3.31 E-07 

Cancer Dermal Intake (RME) = 3.42E+00 
Noncancer Dermal Intake (RME) = 2.17E+Ol 

Cancer Ingestion Intake (CTE) = 1.30E-08 
Noncancer Ingestion Intake (CTE) = 8.28E-08 

Cancer Dermal Intake (CTE) = 8.07E-Ol 
Noncancer Dermal Intake (CTE) = 5.14E+00 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Chronic Daily Intake (CDI) (mg/kg/day) -
U.S. EPA 4,1995 

-- CW x CF x IR-GW x EF x ED 
(1) BWxAT 

(2) 

(3) 

U.S. EPA, 1989 

U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) -

(4) 
(1) DAevent x EV x EF x ED x SA 
(1) BWxAT 
(2) 
(3) See text for calculation of DAevent. 

U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Timeframe: CurrenVFulure 

Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Trespassers 
Receptor Age: Adolescent 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 
IR-S Ingestion Rate 
CF3 Conversion Factor 3 

FI 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 

TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
NSWC CRANE, INDIANA 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 

mg/day 100 U.S. EPA, 1993 

kg/mg 0.000001 --
unitless 1 U.S. EPA, 1993 

days/year 26 (1) 

years 11 (2) 

kg 43 U.S. EPA, 1989 

days 25550 U.S. EPA, 1989 

days 4015 U.S. EPA, 1989 

mg/kg Max or 95% UCL U.S. EPA, 1992 
kg/mg 0.000001 --
cm2 3280 (3) 

mg/cm2levent 0.2 U.S. EPA, 2001 

CT 

Value 

Max or 95% UCL 

50 
0.000001 

1 

13 

11 
43 

25550 
4015 

Max or 95% UCL 

0.000001 

3100 
0.04 

DABS Absorption Factor unitless Chemical Specific U.S. EPA, 1997 Chemical Specific 

EF Exposure Frequency days/year 26 (1) 13 

ED Exposure Duration years 11 (2) 11 

BW Body Weight kg 43 U.S. EPA, 1989 43 

AT-C Averaging Time (Cancer) days 25550 U.S. EPA, 1989 25550 

AT-N Averaging Time (Non-Cancer) days 

Notes. 

1 - Assume one day a week in warm weather months for RME and one day every other week for CTE. 
2 - Adolescents from age 6 to 17. 

3 - Assumes that 25 percent of the total body surtace area is exposed (EPA, 1997). 
Sources: 

4015 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1 : Human Health Evaluation Manual, Part A, EPAl540/1-86/060. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

U.S. EPA, 1989 

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. EPAl600/8-95/002FA. 

U.S. EPA, 2001: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

4015 

Cancer Ingestion Intake (RME) = 2.60E-08 

Noncancer Ingestion Intake (RME) = 1.66E-07 
Cancer Ingestion Intake (CTE) = 6.51 E-09 

Noncancer Ingestion Intake (CTE) = 4.14E-08 

Cancer Dermal Intake (RME) = 1.71 E-07 
Noncancer Dermal Intake (RME) = 1.09E-06 

Cancer Dermal Intake (CTE) = 1.61 E-08 
Noncancer Dermal Intake (CTE) = 1.03E-07 

CT Intake Equation! 

Rationale/ Model Name 

Reference 

U.S. EPA, 1992 Intake (mg/kg/day) = 
U.S. EPA, 1993 

-- Cs x IRS x CF3 x FI x EF x ED 

U.S. EPA, 1993 BWxAT 

(1) 

(2) 

U.S. EPA, 1989 

U.S. EPA, 1989 
U.S. EPA, 1989 

U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) = 
--

(3) CS x CF3 x SA x SSAF x DABS x EF x ED 

U.S. EPA, 2001 BW xAT 

U.S. EPA, 1997 

(1) 

(2) 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Current/Future 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Off-Site Resident 
Receptor Age: Child 

Parameter Parameter Definition 

Code 

CGW Chemical Concentration in Surface Water 

CF Conversion Factor 
IR-SW Ingestion Rate of Surface Water 

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) 

TABLE 4.4 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 
Value Rationale/ 

Reference 

ug/L Average --
mg/ug 0.001 --
Uday 1.5 U.S. EPA, 1997 

days/year 350 U.S. EPA, 1993 

years 6 U.S. EPA, 1993 
kg 15 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 

days 2,190 U.S. EPA, 1989 
mg/cm2-event Calculated U.S. EPA, 2001 

cm2 6,600 U.S. EPA, 2001 
events/day 1 U.S. EPA, 2001 
hours/day 0.25 U.S. EPA, 1997 
days/year 350 U.S. EPA, 1993 

years 6 U.S. EPA, 1993 
kg 15 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 
days 2,190 U.S. EPA, 1989 

CT 
Value 

Average 

0.001 

0.66 
234 

2 
15 

25,550 
730 

Calculated 
6,600 

1 
0.167 
234 

2 
15 

25,550 
730 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 
U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 
Ingestion Intake = (IR-SW x EF x ED)/(BW x AT) 
Dermal Intake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 8.22E-06 
Noncancer Ingestion Intake (RME) = 9.59E-05 

Cancer Dermal Intake (RME) = 3.62E+01 
Noncancer Dermal Intake (RME) = 1.05E+02 

Cancer Ingestion Intake (CTE) = 8.06E-07 
Noncancer Ingestion Intake (CTE) = 2.82E-05 

Cancer Dermal Intake (CTE) = 8.06E+00 
Noncancer Dermal Intake (CTE) = 4.71 E+01 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mg/kg/day) = 
--

U.S. EPA, 1997 CW x CF x IRSW x EF x ED 
U.S. EPA, 1993 
U.S. EPA, 1993 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 
U.S. EPA, 2001 
U.S. EPA, 2001 DAevevt x EV x EF x ED x SA 

U.S. EPA, 1997 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1993 See text for calculation of DAevent. 
U.S. EPA, 1993 

U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Off-Site Resident 
~ceptor Age: Adult 

Parameter Parameter Definition 
Code 

CGW Chemical Concentration in Surface Water 
CF Conversion Factor 

IR-SW Ingestion Rate of Surface Water 
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) 

TABLE 4.5 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 
Value Rationale/ 

Reference 

ug/L Average --
mg/ug 0.001 --
Uday 2 U.S. EPA, 1993 

days/year 350 U.S. EPA, 1993 
years 24 U.S. EPA, 1993 

kg 70 U.S. EPA, 1993 
days 25550 U.S. EPA, 1989 
days 8760 U.S. EPA, 1989 

mg/cm2-event Calculated U.S. EPA, 2001 
cm2 18000 U.S. EPA, 2001 

events/day 1 U.S. EPA, 1992 
hours/day 0.25 U.S. EPA, 1997 
days/year 350 U.S. EPA, 1993 

years 24 U.S. EPA, 1993 
kg 70 U.S. EPA, 1993 

days 25550 U.S. EPA, 1989 
days 8760 U.S. EPA, 1989 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 
U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa 

CT 
Value 

Average 

0.001 
1.4 
234 

7 
70 

25550 

2555 
Calculated 

18000 

1 
0.167 
234 

7 
70 

25550 
2555 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

Unit Intake Calculations 
Ingestion Intake = (IR-SW x EF x ED)/(BW x AT) 
Dermal Intake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 9.39E-06 
Noncancer Ingestion Intake (RME) = 2.74E-05 

Cancer Dermal Intake (RME) = 8.45E+01 
Noncancer Dermal Intake (RME) = 6.16E+01 

Cancer Ingestion Intake (CTE) = 1.28E-06 
Noncancer Ingestion Intake (CTE) = 1.28E-05 

Cancer Dermal Intake (CTE) = 1.65E+01 

Noncancer Dermal Intake (CTE) = 2.75E+01 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mg/kg/day) -

--
U.S. EPA, 1993 CW x CF x IRSW x EF x ED 
U.S. EPA, 1993 
U.S. EPA, 1993 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 
U.S. EPA, 2001 
U.S. EPA, 1992 DAevevt x EV x EF x ED x SA 

U.S. EPA, 1997 BW x AT 
U.S. EPA, 1993 

U.S. EPA, 1993 See text for calculation of DAevent. 
U.S. EPA, 1993 

U.S. EPA, 1989 
U.S. EPA, 1989 
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TABLE 4.6 
VALUES USED FOR DAilY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Exposure Route 

Ingestion 

Dermal 

Notes: 

Scenario Timeframe: Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 
Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Parameter Parameter Definition 
Code 

CS Chemical concentration in soil 
IR-S Ingestion Rate 
CF3 Conversion Factor 3 

FI 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 - CTE is assumed to be one half of RME. 

Units 

mg/kg 
mg/day 
kg/mg 

unitless 
days/year 

years 
kg 

days 
days 

mg/kg 
kg/mg 
cm2 

mg/cm2/event 
unitless 

days/year 
years 

kg 
days 
days 

2 - Professional judgement. Ground is assumed to be frozen or snow covered for 22 weeks/year. 
3 - Estimated length of construction season. 
Sources: 

RME 
Value 

Max or 95% UCl 
480 

1.0E-06 
1 

150 
1 

70 
25550 

365 
Max or 95% UCl 

1.0E-06 
3300 
0.3 

Chemical Specific 
150 

1 
70 

25550 
365 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. 

RME 
Rationale/ 
Reference 

U.S. EPA, 1992 
U.S. EPA, 1991 

--
U.S. EPA, 1991 

(2) 
(3) 

U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 1992 

--
U.S. EPA, 2001 
U.S. EPA, 2001 
U.S. EPA, 1997 

(2) 
(3) 

U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 

U.S. EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 
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. EPAl600/8-95/002FA. 

CT 
Value 

Max or 95% UCl 
240 

1.0E-06 
1 

150 
1 

70 
25550 

365 
Max or 95% UCl 

1.0E-06 
3300 
0.1 

Chemical Specific 
150 

1 
70 

25550 
365 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 4.03E-08 
Noncancer Ingestion Intake (RME) = 2.82E-06 

Cancer Dermal Intake (RME) = 8.30E-08 
Noncancer Dermal Intake (RME) = 5.81 E-06 

Cancer Ingestion Intake (RME) = 2.01 E-08 
Noncancer Ingestion Intake (RME) = 1.41 E-06 

Cancer Dermal Intake (CTE) = 2.77E-08 
Noncancer Dermal Intake (CTE) = 1.94E-06 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) = 
(1) 
--

U.S. EPA, 1991 Cs x IRS x CF 3 x FI x EF x ED 

(2) BW x AT 

(3) 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) -

--
U.S. EPA, 2001 
U.S. EPA, 2001 

Cs x CF 3 x SA x SSAF x DASS x EF x ED 
U.S. EPA, 1997 

(2) BW x AT 
(3) 

U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Dermal 

Notes. 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 
Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: Construction Worker 
Receptor Age: Adult 

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) 

1 - Professional judgment. 

TABLE 4.7 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 
Value Rationale/ 

Reference 

mg/cm2-event Calculated U.S. EPA, 2001 

cm2 3300 U.S. EPA, 2001 
events/day 1 (1) 
hours/event 2 (1) 
days/year 150 (2) 

years 1 (3) 
kg 70 U.S. EPA, 1993 

days 25550 U.S. EPA, 1989 
days 365 U.S. EPA, 1989 

2 - Professional judgement. Ground is assumed to be frozen or snow covered for 22 weeks/year. 
3 - Estimated length of construction season. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 
U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

CT 

Value 

Calculated 
3300 

1 
1.5 
150 

1 
70 

25550 
365 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/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) 

Cancer Ingestion Intake (RME) ; NA 
Noncancer Ingestion Intake (RME) ; NA 

Cancer Dermal Intake (RME); 2.77E-01 

Noncancer Dermal Intake (RME) ; 3.87E+01 

Cancer Ingestion Intake (CTE) ; NA 
Noncancer Ingestion Intake (CTE) ; NA 

Cancer Dermal Intake (CTE) ; 2.77E-01 
Noncancer Dermal Intake (CTE) ; 2.91 E+01 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 
U.S. EPA, 2001 

(1) DAevevt x EV x EF x ED x SA 

(1) BW x AT 
(2) 
(3) See text for calculation of DAevent. 

U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Inhalation 

Notes: 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

CA Chemical concentration in air 

CW Chemical concentration in water, 

CF Conversion Factor 

IR I nhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

VF Volatilization Factor 

1 - Professional judgment. 

TABLE 4,8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 

Value Rationalel 

Reference 

mg/m3 Calculated ASTM E50,04, 

ug/L Average --
ug/mg 1000 --

m3/hour 2,5 U,S, EPA, 1997 

hours/day 2 (1) 

days/year 150 (2) 

years 1 (3) 

kg 70 U,S, EPA, 1993 

days 25550 U,S, EPA, 1989 

days 365 U.S. EPA, 1989 

(mg/m3)/(mg/L) Calculated ASTM E50,04, 

2 - Professional judgement. Ground is assumed to be frozen or snow covered for 22 weeks/year, 

3 - Estimated length of construction season, 

U,S, EPA, 1989: Risk Assessment Guidance for Superfund, Vol 1: Human Health Evaluation Manual, Part A, EPN54011-86/060, 

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, EPN600/8-95/002FA. 

ASTM, 1997: Standard Guide for Risk-Based Corrective Action, E50,04, 

Unit Intake Calculations 

Inhalation Intake = (IR x ET x EF x ED)/(BW x AT) 

CT 

Value 

Calculated 

Average 

1000 

2,5 

1,5 

150 

1 

70 

25550 

365 

Calculated 

Cancer Inhalation Intake (RME) = 4,19E-04 

Noncancer Inhalation Intake (RME) = 2,94E-02 

Cancer Inhalation Intake (CTE) = 3,15E-04 

Noncancer Inhalation Intake (CTE) = 2,20E-02 

CT Intake Equationl 

Rationalel Model Name 

Reference 

ASTM E50.04, Intake (mg/kg/day) = 
--
--

U,S, EPA, 1997 CA x IR x ET x EF x ED 
(1) 

BW x AT 
(2) 

(3) 

U,S, EPA, 1993 CA = CF x CW x VF 

U,S, EPA, 1989 

U,S. EPA, 1989 

ASTM E50,04, 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 

Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 
IR-S Ingestion Rate 
CF3 Conversion Factor 3 

FI 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) 

TABLE 4.9 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME CT 
Value Rationalel Value 

Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 

mg/day 100 U.S. EPA, 1993 50 

kg/mg 1.0E-06 -- 1.0E-06 
unitless 1 U.S. EPA, 1993 1 

days/year 24 (1) 12 

years 25 U.S. EPA, 1991 9 
kg 70 U.S. EPA, 1993 70 

days 25550 U.S. EPA, 1989 25550 

days 9125 U.S. EPA, 1989 3285 
mg/kg Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 
kg/mg 1.0E-06 -- 1.0E-06 
cm2 3300 U.S. EPA, 2001 3300 

mg/cm2/event 0.2 U.S. EPA, 2001 0.02 
unitless Chemical Specific U.S. EPA, 2001 Chemical Specific 

days/year 24 (1) 12 

years 25 U.S. EPA, 1991 9 

kg 70 U.S. EPA, 1993 70 

days 25550 U.S. EPA, 1989 25550 

days 9125 U.S. EPA, 1989 3285 

1 - Professional Judgement. Assume 2 days a month for RME and 1 day a month for CTE. 
Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 
U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPN540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 3.35E-08 
Noncancer Ingestion Intake (RME) = 9.39E-08 

Cancer Dermal Intake (RME) = 2.21 E-07 
Noncancer Dermal Intake (RME) = 6.20E-07 

Cancer Ingestion Intake (RME) = 3.02E-09 
Noncancer Ingestion Intake (RME) = 2.35E-08 

Cancer Dermal Intake (CTE) = 3.99E-09 
Noncancer Dermal Intake (CTE) = 3.10E-08 

CT Intake Equationl 
Rationalel Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) -
U.S. EPA, 1993 

-- Cs x IRS x CF3 x FI x EF x ED 
U.S. EPA, 1993 BWxAT 

(1) 
U.S. EPA, 1993 
U.S. EPA, 1993 

U.S. EPA. 1989 
U.S. EPA, 1989 
U.S. EPA, 1992 . Dermally Absorbed Dose (mg/kg/day) = 

--
U.S. EPA, 2001 CS x CF3 x SA x SSAF x DABS x EF x ED 
U.S. EPA, 2001 BWxAT 
U.S. EPA, 2001 

(1) 

U.S. EPA, 1989 

U.S. EPA, 1993 

U.S. EPA, 1989 

U.S. EPA, 1989 
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TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
NSWC CRANE, INDIANA 

Exposure Route 

Dermal 

Notes. 

Scenario Timeframe: Future 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

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) 

Units 

mg/cm2-event 
cm2 

events/day 
hours/event 

days/year 
years 

kg 

days 
days 

1 - Professional Judgement. Assume 2 days a month for RME and 1 day a month for CTE. 
Sources: 

RME 
Value 

Calculated 
3300 

1 

2 
24 
25 
70 

25550 
9125 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 

RME 

Rationale/ 
Reference 

U.S. EPA, 2001 
U.S. EPA, 2001 

(1) 
(1) 
(1) 

U.S. EPA, 1991 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 

U.S. EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

CT 
Value 

Calculated 

3300 
1 

1.5 
12 
9 

70 

25550 
3285 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/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) 

Cancer Ingestion Intake (RME) = O.OOE+OO 
Noncancer Ingestion Intake (RME) = O.OOE+OO 

Cancer Dermal Intake (RME) = 2.21 E+OO 
Noncancer Dermal Intake (RME) = 6.20E+00 

Cancer Ingestion Intake (CTE) = O.OOE+OO 
Noncancer Ingestion Intake (CTE) = O.OOE+OO 

Cancer Dermal Intake (CTE) = 2.99E-01 
Noncancer Dermal Intake (CTE) = 2.32E+00 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) -
U.S. EPA, 2001 

(1) DAevent x EV x EF x ED x SA 

(1) BWxAT 
(1) 

U.S. EPA, 1989 See text for calculation of DAevent. 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: SWMU 3 • Little Sulphur Creek 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 

IR·S Ingestion Rate 

CF3 Conversion Factor 3 

FI Fraction Ingested 

EF Exposure Frequency 
ED Exposure Duration 
BW BodyWeighl 

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 

TABLE 4.11 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 

Value Rationale/ 

Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 

mg/day 100 U.S. EPA, 1993 

kg/mg 0.000001 .. 

unitless 1 U.S. EPA, 1993 

days/year 24 (1) 

years 25 U.S. EPA, 1991 

kg 70 U.S. EPA, 1993 

days 25550 U.S. EPA, 1989 
days 9125 U.S. EPA, 1989 

mg/kg Max or 95% UCL U.S. EPA, 1992 
kg/mg 0.000001 .. 

cm2 3300 U.S. EPA, 2001 
mg/cm2levent 0.2 U.S. EPA, 2001 

CT 
Value 

Max or 95% UCL 

50 
0.000001 

1 

12 

9 
70 

25550 
3285 

Max or 95% UCL 
0.000001 

3300 
0.02 

DABS Absorption Factor unitless Chemical Specific U.S. EPA, 1997 Chemical Specific 

EF Exposure Frequency days/year 24 (1) 12 

ED Exposure Duration years 25 U.S. EPA, 1991 9 

BW Body Weight kg 70 U.S. EPA, 1993 70 

AT·C Averaging Time (Cancer) days 25550 U.S. EPA, 1989 25550 

AT·N Averaging Time (Non· Cancer) 

Notes. 

1 . Professional Judgement. Assume 2 days a month for RME and 1 day a month for CTE. 
Sources: 

days 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. 

9125 U.S. EPA, 1989 

U.S. EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6·03. 

U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92·963373. 
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. EPAl600/8·95/002FA. 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 
Incidental Ingestion Intake = (IR·S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

3285 

Cancer Ingestion Intake (RME) = 3.35E·08 

Noncancer Ingestion Intake (RME) = 9.39E·08 
Cancer Ingestion Intake (CTE) = 3.02E·09 

Noncancer Ingestion Intake (CTE) = 2.35E·08 

Cancer Dermal Intake (RME) = 2.21 E·07 

Noncancer Dermal Intake (RME) = 6.20E·07 
Cancer Dermal Intake (CTE) = 3.99E·09 

Noncancer Dermal Intake (CTE) = 3.10E·08 

CT Intake Equation! 
Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) = 
U.S. EPA, 1993 

.. Cs x IRS x CF3 x FI x EF x ED 

U.S. EPA, 1993 BWxAT 

(1) 
U.S. EPA, 1989 

U.S. EPA, 1993 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) -
.. 

U.S. EPA, 2001 CS x CF3 x SA x'SSAF x DABS x EF x ED 

U.S. EPA, 2001 BWxAT 

U.S. EPA, 1997 

(1) 

U.S. EPA, 1989 

U.S. EPA, 1993 

U.S. EPA, 1989 

U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Occupational Workers 
Receptor Age: Adult 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 
IR-S Ingestion Rate 
CF3 Conversion Factor 3 

FI 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) 

TABLE 4.12 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME CT 

Value Rationalel Value 
Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 

mg/day 100 U.S. EPA, 1993 50 
kg/mg 1.0E-06 -- 1.0E-06 

unitless 1 U.S. EPA, 1993 1 

days/year 250 U.S. EPA, 1993 219 

years 25 U.S. EPA, 1993 9 
kg 70 U.S. EPA, 1993 70 

days 25,550 U.S. EPA, 1989 25,550 

days 9,125 U.S. EPA, 1989 3,285 
mg/kg Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 

kg/mg 1.0E-06 -- 1.0E-06 
cm2 3,300 U.S. EPA, 2001 3,300 

mg/cm2/event 0.2 U.S. EPA, 1997 0.02 
unitless Chemical Specific U.S. EPA, 2001 Chemical Specific 

days/year 250 U.S. EPA, 1993 219 
years 25 U.S. EPA, 1993 9 

kg 70 U.S. EPA, 1993 70 

days 25,550 U.S. EPA, 1989 25,550 
days 9,125 U.S. EPA, 1989 3,285 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 
U.S. EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 
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. EPA/600/8-95/002FA. 
U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

Unit Intake Calculations 
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 3.49E-07 
Noncancer Ingestion Intake (RME) = 9.78E-07 

Cancer Dermal Intake (RME) = 2.31 E-06 
Noncancer Dermal Intake (RME) = 6.46E-06 

Cancer Ingestion Intake (RME) = 5.51 E-08 

Noncancer Ingestion Intake (RME) = 4.29E-07 

Cancer Dermal Intake (CTE) = 7.27E-08 
Noncancer Dermal Intake (CTE) = 5.66E-07 

CT Intake Equationl 

Rationalel Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) = 
U.S. EPA, 1993 

--
U.S. EPA, 1993 Cs x IRS x CF 3 x FI x EF x ED 

U.S. EPA, 1993 BW x AT 

U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) = 

--
U.S. EPA, 2001 
U.S. EPA, 1997 

Cs x CF 3 x SA x SSAF x DABS x EF x ED 
U.S. EPA, 2001 
U.S. EPA, 1993 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1993 

U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 

Medium: Ground Water 
Exposure Medium: Ground Water 

Exposure Point: SWMU 3 - Shallow Ground Water 
Receptor Population: Occupational Workers 
Receptor Age: Adult 

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 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) 

(1) - Professional judgement. 
Sources: 

TABLE 4.13 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 

Value Rationale/ 
Reference 

ug/L Average --
mg/ug 0.001 --
Uday 1 (1) 

days/year 250 U.S. EPA, 1993 

years 25 U.S. EPA, 1993 

kg 70 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 
days 9,125 U.S. EPA, 1989 

mg/cm2-event Calculated U.S. EPA, 2001 

cm2 3,300 U.S. EPA, 2001 

events/day 1 U.S. EPA, 1992 

hours/day 0.25 U.S. EPA, 1997 
days/year 250 U.S. EPA, 1993 

years 25 U.S. EPA, 1993 
kg 70 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 
days 9,125 U.S. EPA, 1989 

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, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 
U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa 

CT 
Value 

Average 
0.001 

1 
219 

9 
70 

25,550 
3,285 

Calculated 
3,300 

1 
0.167 
219 

9 
70 

25,550 
3,285 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. 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) 

Cancer Ingestion Intake (RME) = 3.49E-06 
Noncancer Ingestion Intake (RME) = 9.78E-06 

Cancer Dermal Intake (RME) = 1.15E+01 
Noncancer Dermal Intake (RME) = 8.07E+00 

Cancer Ingestion Intake (CTE) = 1.1 OE-06 
Noncancer Ingestion Intake (CTE) = 8.57E-06 

Cancer Dermal Intake (CTE) = 3.64E+00 

Noncancer Dermal Intake (CTE) = 4.72E+00 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mg/kg/day) -

--
(1) CW x CF x IRGW x EF x ED 

U.S. EPA, 1993 
U.S. EPA, 1993 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 
U.S. EPA, 2001 
U.S. EPA, 1992 DAevevt x EV x EF x ED x SA 

U.S. EPA, 1997 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1993 See text for calculation of DAevent. 

U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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TABLE 4.14 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Exposure Route 

Ingestion 

Dermal 

Notes. 

enario Timeframe: Future 

dium: Surface Soil 

eceptor Population: Recreational Users 
Receptor Age: Child 

Parameter Parameter Definition 
Code 

CS Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

FI 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 judgement. 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 

mg/day 200 U.S. EPA, 1993 

kg/mg 1.0E-06 --
unitless 0.5 (1) 

days/year 52 (1) 

years 6 U.S. EPA, 1991 
kg 15 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 

days 2,190 l/.S. EPA, 1989 
mg/kg Max or 95% UCL U.S. EPA, 1992 

kg/mg 1.0E-06 --
cm2 3,300 (3) 

mg/cm2/event 0.20 U.S. EPA, 2001 

unitless Chemical Specific U.S. EPA, 2001 

days/year 52 (2) 

years 6 U.S. EPA, 1993 

kg 15 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 
days 2,190 U.S. EPA, 1989 

2 - Professional judgement; 2 days/week for the RME in warm weather months and 1 day/week in warm weather months for CTE. 

3 - Assume that 50 percent of total body surface area of 6,600 cm2 (EPA, 2001) is exposed. 
Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

CT 

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 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 8.14E-08 
Noncancer Ingestion Intake (RME) = 9.50E-07 

Cancer Dermal Intake (RME) = 5.37E-07 

Noncancer Dermal Intake (RME) = 6.27E-06 

Cancer Ingestion Intake (RME) = 6.78E-09 

Noncancer Ingestion Intake (RME) = 2.37E-07 

Cancer Dermal Intake (CTE) = 1.79E-08 

Noncancer Dermal Intake (CTE) = 6.27E-07 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) = 
U.S. EPA, 1993 

--
(1) Cs x IRS x CF 3 x FI x EF x ED 

(1) BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 

U.S. EPA, 1989 
U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) -

--
(3) 

U.S. EPA, 2001 
Cs x CF 3 x SA x SSAF x DPBS x EF x ED 

U.S. EPA, 2001 
(2) BW x AT 

U.S. EPA, 1993 

U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes: 

Scenario Timeframe: Future 

Medium: Ground Water 
Exposure Medium: Ground Water 
Exposure Point: SWMU 3 - Shallow Ground Water 
Receptor Population: Recreational Users 
Receptor Age: Child 

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 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) 

TABLE 4.15 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 
Value Rationale/ 

Reference 

ug/L Average --
mg/ug 0.001 --
Uday 1 (1) 

days/year 52 (1) 

years 6 U.S. EPA, 1991 
kg 15 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 
days 2,190 U.S. EPA, 1989 

mg/cm2-event Calculated U.S. EPA, 2001 
cm2 3,300 (2) 

events/day 1 U.S. EPA, 2001 
hours/day 0.25 U.S. EPA, 1997 
days/year 52 (1) 

years 6 U.S. EPA, 1991 
kg 15 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 
days 2,190 U.S. EPA, 1989 

1 - Professional judgement; 2 days/week for the RME in warm weather months and 1 day/week in warm weather months for CTE. 
2 - Assume that 50 percent of total body surface area of 6,600 cm2 (U.S. EPA, 2001) is exposed. 
Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 
U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 
U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa. 

CT 
Value 

Average 
0.001 

1 

26 
2 

15 
25,550 

730 

Calculated 
3,300 

1 
0.167 

26 
2 

15 
25,550 

730 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. 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) 

Cancer Ingestion Intake (RME) = 8.14E-07 

Noncancer Ingestion Intake (RME) = 9.50E-06 

Cancer Dermal Intake (RME) = 2.69E+00 
Noncancer Dermal Intake (RME) = 7.84E+00 

Cancer Ingestion Intake (CTE) = 1.36E-07 
Noncancer Ingestion Intake (CTE) = 4.75E-06 

Cancer Dermal Intake (CTE) = 4.48E-01 
Noncancer Dermal Intake (CTE) = 2.62E+00 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mg/kg/day) = 

--
(1) CW x CF x IRGW x EF x ED 
(1) 

U.S. EPA, 1993 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 

(2) 
U.S. EPA, 2001 DAevevt x EV x EF x ED x SA 
U.S. EPA, 1997 BW x AT 

(1) 
U.S. EPA, 1993 See text for calculation of DAevent. 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 

8/20/2002 



Exposure Route 

IScenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 
Receptor Age: Child 

Parameter Parameter Definition 
Code 

TABLE 4.16 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 
Value Rationale/ 

Reference 

CT 
Value 

Ingestion CW Chemical Concentration in Water ug/L Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 
CR Contact Rate Uhr 0.05 U.S. EPA 4,1995 
CF Conversion factor mg/ug 0.001 --
ET Exposure Time hours/event 4 (1) 
EF Exposure Frequency events/year 52 (2) 
ED Exposure Duration years 6 U.S. EPA, 1993 
BW Body Weight kg 15 U.S. EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, 1989 

Dermal DAevent Absorbed dose per event mg/cm2-event Calculated U.S. EPA, 2001 
SA Skin Surface Available for Contact cm2 3,300 (3) 
EV Event Frequency events/day 1 (1) 
ET Exposure Time hours/event 4 (1) 
EF Exposure Frequency days/year 52 (2) 
ED Exposure Duration years 6 U.S. EPA, 1993 
BW Body Weight kg 15 U.S. EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, 1989 

Notes: 
1 - Professional judgement. 

2 - Professional judgement; 2 days/week for the RME in warm weather months and 1 day/week in warm weather months for CTE. 
3 - Assume that 50 percent of total body surface area of 6,600 cm2 (U.S. EPA, 2001) is exposed. 
Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 
U.S. EPA, 1992:Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA Region 4, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. 

0.05 
0.001 

2 
26 
2 

15 
25,550 

730 
Calculated 

3,300 

1 
2 

26 
2 
15 

25,550 
730 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/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) 

Cancer Ingestion Intake (RME) = 1.63E-07 
Noncancer Ingestion Intake (RME) = 1.90E-06 

Cancer Dermal Intake (RME) = 1.07E+01 

Noncancer Dermal Intake (RME) = 1.25E+02 

Cancer Ingestion Intake (CTE) = 1.36E-08 
Noncancer Ingestion Intake (CTE) = 4.75E-07 

Cancer Dermal Intake (CTE) = 8.95E-01 

Noncancer Dermal Intake (CTE) = 3.13E+01 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) -
U.S. EPA 4,1995 

CW x CR x CF x ET x EF x ED --
(1) BW x AT 

(2) 
U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 

(3) 
(1) Dllevevt x EV x EF x ED x SA 
(1) 
(2) 

BW x AT 

U.S. EPA, 1993 See text for calculation of DAevent. 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 
IR-S Ingestion Rate 

CF3 Conversion Factor 3 

FI 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 

TABLE 4.17 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 

mg/day 200 U.S. EPA, 1993 

kg/mg 0.000001 --
unitless 0.5 (1) 

days/year 52 (2) 

years 6 U.S. EPA, 1991 
kg 15 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 

days 2,190 U.S. EPA, 1989 
mg/kg Max or 95% UCL U.S. EPA, 1992 

kg/mg 0.000001 --
cm2 3,300 (3) 

mg/cm2levent 0.20 U.S. EPA, 2001 

CT 

Value 

Max or 95% UCL 

100 

0.000001 
0.5 

26 

2 
15 

25,550 

730 
Max or 95% UCL 

0.000001 

3,300 
0.04 

DABS Absorption Factor unit less Chemical Specific U.S. EPA, 2001 Chemical Specific 
EF Exposure Frequency days/year 52 (2) 26 
ED Exposure Duration years 6 U.S. EPA, 1993 2 
BW Body Weight kg 15 U.S. EPA, 1993 15 

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, 1989 25,550 
AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, 1989 

Notes. 
1 - Professional judgement. 

2 - Professional judgement; 2 days/week for the RME in warm weather months and 1 day/week in warm weather months for CTE. 
3 - Assume that 50 percent of total body surface area of 6,600 cm2 (U.S. EPA, ~01) is exposed. 
Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vo11: Human Health Evaluation Manual, Part A. EPN540/1-861060. 
U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 
U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPN540/R/99/005. 

Unit Intake Calculations 
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

730 

Cancer Ingestion Intake (RME) = 8.14E-08 

Noncancer Ingestion Intake (RME) = 9.50E-07 
Cancer Ingestion Intake (CTE) = 6.78E-09 

Noncancer Ingestion Intake (CTE) = 2.37E-07 

Cancer Dermal Intake (RME) = 5.37E-07 

Noncancer Dermal Intake (RME) = 6.27E-06 
Cancer Dermal Intake (CTE) = 1.79E-08 

Noncancer Dermal Intake (CTE) = 6.27E-07 

CT Intake Equation! 

Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) -
U.S. EPA, 1993 

-- Cs x IRS x CF 3 x FI x EF x ED 
(1) BW x AT 
(2) 

U.S. EPA, 1993 

U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 

U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) -

--
(3) Cs x CF 3 x SA x SSAF x DABS x EF x ED 

U.S. EPA, 2001 

U.S. EPA, 2001 
BW x AT 

(2) 
U.S. EPA, 1993 

U.S. EPA, 1993 

U.S. EPA, 1989 
U.S. EPA, 1989 
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TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
NSWC CRANE, INDIANA 

Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Recreational Users 
Receptor Age: Adult 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 
IR-S Ingestion Rate 

CF3 Conversion Factor 3 
FI 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 judgement. 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 

mg/day 100 U.S. EPA, 1993 

kg/mg 1.0E-06 --
unitless 0.5 (1) 

days/year 52 (2) 

years 24 U.S. EPA, 1993 

kg 70 U.S. EPA, 1993 
days 25,550 U.S. EPA, 1989 

days 8,760 U.S. EPA, 1989 

mg/kg Max or 95% UCL U.S. EPA, 1992 
kg/mg 1.0E-06 --
cm2 9,070 (3) 

mg/cm2/event 0.07 U.S. EPA, 2001 

unitless Chemical Specific U.S. EPA, 1997 

days/year 52 (2) 

years 24 U.S. EPA, 1993 

kg 70 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 
days 8,760 U.S. EPA, 1989 

2 - Professional judgement; 2 days/week for the RME in warm weather months and 1 day/week in warm weather months for CTE. 

3 - Assumed 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. EPAl540/1-86/060. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa. 

CT 
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 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 3.49E-08 

Noncancer Ingestion Intake (RME) = 1.02E-07 

Cancer Dermal Intake (RME) = 4.43E-07 

Noncancer Dermal Intake (RME) = 1.29E-06 

Cancer Ingestion Intake (RME) = 2.54E-09 

Noncancer Ingestion Intake (RME) = 2.54E-08 

Cancer Dermal Intake (CTE) = 9.23E-09 
Noncancer Dermal Intake (CTE) = 9.23E-08 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) -

U.S. EPA, 1993 

--
(1) Cs x IRS x CF 3 x FI x EF x ED 

(2) BW x AT 
U.S. EPA, 1993 

U.S. EPA, 1993 

U.S. EPA, 1989 

U.S. EPA, 1989 
U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) = 

--
(3) 

U.S. EPA, 2001 
Cs x CF 3 x SA x SSAF xDPBS x EF x ED 

U.S. EPA, 1997 

(2) BW x AT 
U.S. EPA, 1993 

U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 
Exposure Point: SWMU 3 - Shallow Ground Water 
Receptor Population: Recreational Users 
Receptor Age: Adult 

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 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) 

TABLE 4.19 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 
Value Rationalel 

Reference 

ug/L Average --
mg/ug 0.001 --
Uday 1 (1) 

days/year 52 (1) 
years 24 U.S. EPA, 1993 

kg 70 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 
days 8,760 U.S. EPA, 1989 

mg/cm2-event Calculated U.S. EPA, 2001 
cm2 9,070 (2) 

events/day 1 U.S. EPA, 2001 
hours/day 0.25 U.S. EPA, 1997 
days/year 52 (1) 

years 24 U.S. EPA, 1993 

kg 70 U.S. EPA, 1989 

days 25,550 U.S. EPA, 1989 
days 8,760 U.S. EPA, 1989 

1 - Professional judgement; 2 days/week for the RME in warm weather months and 1 day/week in warm weather months for CTE. 
2 - Assumed 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. EPAl540/1-86/060. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa. 

CT 

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 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/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) 

Cancer Ingestion Intake (RME) = 6.98E-07 
Noncancer Ingestion Intake (RME) = 2.04E-06 

Cancer Dermal Intake (RME) = 6.33E+00 
Noncancer Dermal Intake (RME) = 4.61 E+OO 

Cancer Ingestion Intake (CTE) = 1.02E-07 
Noncancer Ingestion Intake (CTE) = 1.02E-06 

Cancer Dermal Intake (CTE) = 9.23E-01 
Noncancer Dermal Intake (CTE) = 1.54E+00 

CT Intake Equationl 
Rationalel Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mg/kg/day) = 

--
(1) CW x CF x IRGW x EF x ED 
(1) 

U.S. EPA, 1993 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 

(2) 
U.S. EPA, 2001 DAevevt x EV x EF x ED x SA 

U.S. EPA, 1997 BW x AT 
(1) 

U.S. EPA, 1993 See text for calculation of DAevent. 
U.S. EPA, 1989 

U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 
Receptor Age: Adult 

Parameter Parameter Definition 
Code 

TABLE 4.20 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 
Value Rationale/ 

Reference 

CT 
Value 

Ingestion CW Chemical Concentration in Water ug/L Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 
CR Contact Rate Uhr 0.01 U.S. EPA 4,1995 
CF Conversion factor mg/ug 0.001 --
ET Exposure Time hours/event 4 (1) 
EF Exposure Frequency events/year 52 (2) 
ED Exposure Duration years 24 U.S. EPA, 1993 
BW Body Weight kg 70 U.S. EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, 1989 

Dermal DAevent Absorbed dose per event mg/cm2-event Calculated U.S. EPA, 2001 

SA Skin Surface Available for Contact cm2 9,070 (3) 
EV Event Frequency events/day 1 (1) 
ET Exposure Time hours/event 4 (1) 
EF Exposure Frequency days/year 52 (2) 
ED Exposure Duration years 24 U.S. EPA, 1993 
BW Body Weight kg 70 U.S. EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, 1989 

Notes: 
1 - Professional judgement. 

2 - Professional Judgement; 2 days/week for the RME in warm weather months and 1 day/week in warm weather months for CTE. 
3 - Assumed 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. EPAl540/1-86/060. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA Region 4,1995: Supplement Guidance to RAGS: Region 4 Bulletins. 

0.01 
0.001 

2 
26 
7 

70 
25,550 
2,555 

Calculated 
9,070 

1 
2 

26 
7 

70 
25,550 
2,555 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/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) 

Cancer Ingestion Intake (RME) = 2.79E-08 
Noncancer Ingestion Intake (RME) = 8.14E-08 

Cancer Dermal Intake (RME) = 2.53E+01 
Noncancer Dermal Intake (RME) = 7.38E+01 

Cancer Ingestion Intake (CTE) = 2.04E-09 

Noncancer Ingestion Intake (CTE) = 2.04E-08 

Cancer Dermal Intake (CTE) = 1.85E+00 
Noncancer Dermal Intake (CTE) = 1.85E+01 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) -
U.S. EPA 4,1995 

CW x CR x CF x ET x EF x ED --
(1) BW x AT 
(2) 

U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 

(3) 

(1) DAevevt x EV x EF x ED x SA 
(1) BW x AT 
(2) 

U.S. EPA, 1993 See text for calculation of DAevent. 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 

8/20/2002 



Exposure Route 

Ingestion 

Dermal 

ario Timeframe: Fu1ure 

ium: Sediment 
xposure Medium: Sediment 

xposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 
Receptor Age: Adult 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

FI 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 

TABLE 4.21 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 
mg/day 100 U.S. EPA, 1993 

kg/mg 0.000001 --
uniUess 0.5 (1) 

days/year 52 (2) 
years 24 U.S. EPA, 1993 

kg 70 U.S. EPA, 1989 
days 25,550 U.S. EPA, 1989 
days 8,760 U.S. EPA, 1989 

mg/kg Max or 95% UCL U.S. EPA, 1992 
kg/mg 0.000001 --
cm2 9,070 (3) 

mg/cm2levent 0.07 U.S. EPA, 2001 

CT 

Value 

Max or 95% UCL 

50 
0.000001 

0.5 

26 
7 

70 
25,550 
2,555 

Max or 95% UCL 
0.000001 

9,070 
0,01 

DABS Absorption Factor unitless Chemical Specific U.S. EPA, 1997 Chemical Specific 
EF Exposure Frequency days/year 52 (2) 26 
ED Exposure Duration years 24 U.S. EPA, 1993 7 
BW Body Weight kg 70 U.S. EPA, 1993 70 

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, 1989 25,550 
AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, 1989 

Notes. 

1 - Professional judgement. 

2 - Professional judgement; 2 days/week for the RME in warm weather months and 1 day/week in warm weather months for CTE. 
3 - Assumed 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. EPAl540/1-86/060. 

U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

U.S. EPA, 1993: Superfund 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, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

2,555 

Cancer Ingestion Intake (RME) = 3.49E-08 

Noncancer Ingestion Intake (RME) = 1.02E-07 
Cancer Ingestion Intake (CTE) = 2.54E-09 

Noncancer Ingestion Intake (CTE) = 2.54E-08 

Cancer Dermal Intake (RME) = 4.43E-07 

Noncancer Dermal Intake (RME) = 1.29E-06 
Cancer Dermal Intake (CTE) = 9.23E-09 

Noncancer Dermal Intake (CTE) = 9.23E-08 

CT Intake Equation! 

Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) -
U.S. EPA, 1993 

-- Cs x IRS x CF 3 x FI x EF x ED 
(1) BW x AT 
(2) 

U.S. EPA, 1993 

U.S. EPA, 1989 
U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) = 
--
(3) Cs x CF 3 x SA x SSAF x D/lBS x EF x ED 

U.S. EPA, 2001 
BW x AT 

U.S. EPA, 1997 

(2) 
U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - S-Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Parameter Parameter Definition 
Code 

CS Chemical concentration in soil 

IR-S Ingestion Rate 
CF3 Conversion Factor 3 

FI 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) 

TABLE 4.22 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME CT 

Value Rationale/ Value 
Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 

mg/day 200 U.S. EPA, 1993 100 

kg/mg 1.0E-OS -- 1.0E-OS 

unitless 1 U.S. EPA, 1993 1 

days/year 350 U.S. EPA, 1993 234 

years S U.S. EPA, 1993 2 
kg 15 U.S. EPA, 1993 15 

days 25550 U.S. EPA, 1989 25550 

days 2190 U.S. EPA, 1989 730 

mg/kg Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 

kg/mg 1.0E-OS -- I.OE-OS 

cm2 2800 U.S. EPA, 2001 2800 
mg/cm2/event 0.2 U.S. EPA, 2001 0.04 

unitiess Chemical Specific U.S. EPA, 2001 Chemical Specific 

days/year 350 U.S. EPA, 1993 234 

years S U.S. EPA, 1993 2 
kg 15 U.S. EPA, 1993 15 

days 25550 U.S. EPA, 1989 25550 
days 2190 U.S. EPA, 1989 730 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. EPAl54011-8S/0S0. 
U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-9S3373. 
U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 1997: Exposure Factors Handbook. EPAISOO/8-95/002FA. 
U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 1.1 OE-OS 
Noncancer Ingestion Intake (RME) = 1.28E-05 

Cancer Dermal Intake (RME) = 3.07E-OS 
Noncancer Dermal Intake (RME) = 3.58E-05 

Cancer Ingestion Intake (RME) = 1.22E-07 

Noncancer Ingestion Intake (RME) = 4.27E-OS 

Cancer Dermal Intake (CTE) = 1.37E-07 
Noncancer Dermal Intake (CTE) = 4.79E-OS 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) -

U.S. EPA, 1993 

--
U.S. EPA, 1993 Cs x IRS x CF 3 x FI x EF x ED 

U.S. EPA, 1993 BW x AT 

U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) -

--
U.S. EPA, 2001 
U.S. EPA, 2001 

Cs x CF 3 x SA x SSAF x DABS x EF x ED 
U.S. EPA, 2001 
U.S. EPA, 1993 BW x AT 
U.S. EPA, 1991 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 
Receptor Age: Child 

Parameter Parameter Definition 

Code 

CGW Chemical Concentration in Ground Water 
CF Conversion Factor 

IR-GW Ingestion Rate of Ground Water 

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) 

TABLE 4.23 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 

Value Rationale/ 
Reference 

ug/L Average --
mg/ug 0.001 --
Uday 1.5 U.S. EPA, 1997 

days/year 350 U.S. EPA, 1993 

years 6 U.S. EPA, 1993 

kg 15 U.S. EPA, 1993 

days 25550 U.S. EPA, 1989 

days 2190 U.S. EPA, 1989 

mg/cm2-event Calculated U.S. EPA, 2001 

cm2 6600 U.S. EPA, 2001 

events/day 1 U.S. EPA, 2001 

hours/day 0.25 U.S. EPA, 1997 

days/year 350 U.S. EPA, 1993 

years 6 U.S. EPA, 1993 

kg 15 U.S. EPA, 1993 

days 25550 U.S. EPA, 1989 
days 2190 U.S. EPA, 1989 

CT 

Value 

Average 

0.001 

0.66 

234 

2 

15 

25550 
730 

Calculated 

6600 

1 

0.167 

234 

2 
15 

25550 
730 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. EPN54011 -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. EPN600/P-95/002Fa 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPN540/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) 

Cancer Ingestion Intake (RME) = 8.22E-06 

Noncancer Ingestion Intake (RME) = 9.59E-05 

Cancer Dermal Intake (RME) = 3.62E+Ol 

Noncancer Dermal Intake (RME) = 1.05E+02 

Cancer Ingestion Intake (CTE) = 8.06E-07 

Noncancer Ingestion Intake (CTE) = 2.82E-05 

Cancer Dermal Intake (CTE) = 8.06E+00 

Noncancer Dermal Intake (CTE) = 4.71 E+Ol 

CT Intake Equation/ 

Rationale/ Model Name 

Reference 

-- ChroniC Daily Intake (CDI) (mg/kg/day) = 

--
U.S. EPA, 1997 

CW x CF x IRGW x EF x ED 
U.S. EPA, 1993 

U.S. EPA, 1993 BW x AT 
U.S. EPA, 1993 

U.S. EPA, 1989 
U.S. EPA, 1989 

U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 

U.S. EPA, 2001 

U.S. EPA, 2001 DAevevt x EV x EF x ED x SA 
U.S. EPA, 1997 BW x AT 
U.S. EPA, 1993 

U.S. EPA, 1993 See text for calculation of DAevent. 
U.S. EPA, 1993 

U.S. EPA, 1989 
U.S. EPA, 1989 
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TABLE 4.24 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Exposure 

Route 

Inhalation 

Sources 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Air 

xposure Point: SWMU 3 . Shallow Ground Water 

Receptor Population: On· Site Resident 

Receptor Age: Child 

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 

Dt Total Time in Bathroom 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

Units RME RME 

Value Rationalel 

Reference 

mg/m3-min shower Derived Foster&Chrostowski 1987 

m3/hr 0.6 U.S. EPA, 1991 

days/year 350 U.S. EPA, 1993 

min Derived Foster&Chrostowski 1987 

years 6 U.S. EPA, 1993 

kg 15 U.S. EPA, 1993 

min-l 0.017 Foster&Chrostowski 1987 

minlhr 60 

min 15 U.S. EPA, 2001 

min 20 Professional judgement 

days 25550 U.S. EPA, 1989 
days 2190 U.S. EPA, 1989 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 

U.S. EPA, 1991: Risk Assessment Guidance for Supertund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2001: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Foster, SA and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower. 

Unit Intake Calculations 

Inhalation Intake = (S x IRsh x K x EF x ED)/(BW x AT x Ra x CF) 

CTE 

Value 

Derived 

0.6 

234 

Derived 

2 

15 

0.017 

60 

10 

15 

25550 
730 

Cancer Inhalation Intake (RME) = 5A8E-05 

Noncancer Inhalation Intake (RME) = 6.39E-04 

Cancer Inhalation Intake (CTE) = 1.22E-05 

Noncancer Inhalation Intake (CTE) = 4.27E-04 

CTE Intake Equationl 

Rationalel Model Name 

Reference 

Foster & Chrostowski 1987 Chronic Daily Intake (CDI) (mg/kg-day)= 

U.S. EPA. 1991 

U.S. EPA, 1993 S x I Rsh x K x EF x ED 

Foster&Chrostowski 1987 BW x AT x Ra x CF 

U.S. EPA, 1993 

U.S. EPA, 1993 K = Ds + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt)]/Ra 

Foster&Chrostowski 1987 

U.S. EPA, 2001 

Professional Judgement 

U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Parameter Parameter Definition 
Code 

CSW Chemical Concentration in Surface Water 
CF Conversion Factor 

IR-SW Ingestion Rate of Surface Water 
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) 

TABLE 4.25 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
NSWC CRANE, INDIANA 

Units RME RME 
Value Rationale/ 

Reference 

ug/L Average --
mg/ug 0.001 --
Uday 1.5 U.S. EPA, 1997 

days/year 350 U.S. EPA, 1993 
years 6 U.S. EPA, 1993 

kg 15 U.S. EPA, 1993 
days 25,550 U.S. EPA, 1989 
days 2,190 U.S. EPA, 1989 

mg/cm2-event Calculated U.S. EPA, 2001 
cm2 6,600 U.S. EPA, 2001 

events/day 1 U.S. EPA, 2001 
hours/day 0.25 U.S. EPA, 1997 
days/year 350 U.S. EPA, 1993 

years 6 U.S. EPA, 1993 
kg 15 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 
days 2,190 U.S. EPA, 1989 

CT 
Value 

Average 
0.001 
0.66 
234 
2 

15 
25,550 

730 

Calculated 
6,600 

1 
0.167 

234 
2 

15 
25,550 

730 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 
U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 
Ingestion Intake = (IR-SW x EF x ED)/(BW x AT) 
Dermal Intake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 8.22E-06 
Noncancer Ingestion Intake (RME) = 9.59E-05 

Cancer Dermal Intake (RME) = 3.62E+01 
Noncancer Dermal Intake (RME) = 1.05E+02 

Cancer Ingestion Intake (CTE) = 8.06E-07 
Noncancer Ingestion Intake (CTE) = 2.82E-05 

Cancer Dermal Intake (CTE) = 8.06E+00 
Noncancer Dermal Intake (CTE) = 4.71 E+01 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mg/kg/day) = 

--
U.S. EPA, 1997 CSW x CF x IR-SW x EF x ED 
U.S. EPA, 1993 BWxAT 
U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 
U.S. EPA, 2001 

U.S. EPA, 2001 DAevevt x EV x EF x ED x SA 

U.S. EPA, 1997 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1993 See text for calculation of DAevent. 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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TABLE 4.26 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Exposure 

Route 

Inhalation 

Sources 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - little Sulphur Creek 

Receptor Population: On-Site Resident 

Receptor Age: Child 

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 

Os Shower Duration 

Dt Total Time in Bathroom 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

Units RME RME 

Value Rationale/ 

Reference 

mg/m3-min shower Derived Foster&Chrostowski 1987 

m3/hr 0.6 U.S. EPA, 1991 

days/year 350 U.S. EPA, 1993 

min Derived Foster&Chrostowski 1987 

years 6 U.S. EPA, 1993 

kg 15 U.S. EPA, 1993 

min-1 0.0167 Foster&Chrostowski 1987 

minlhr 60 

min 15 U.S. EPA, 2001 

min 20 Professional judgement 

days 25550 U.S. EPA, 1989 

days 2190 U.S. EPA, 1989 

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, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower. 

Unit Intake Calculations 

Inhalation Intake = (S x IRsh x K x EF x ED)/(BW x AT x Ra x CF) 

CTE 

Value 

Derived 

0.6 

234 

Derived 

2 

15 

0.0167 

60 

10 

15 

25550 
730 

Cancer Inhalation Intake (RME) = 5,48E-05 

Noncancer Inhalation Intake (RME) = 6.39E-04 

Cancer Inhalation Intake (CTE) = 1.22E-05 

Noncancer Inhalation Intake (CTE) = 4.27E-04 

CTE Intake Equation/ 

Rationale/ Model Name 

Reference 

Foster & Chrostowski 1987 Chronic Daily Intake (COl) (mglkg-day)= 

U.S. EPA, 1991 

U.S. EPA, 1993 S x I Rsh x K x EF x ED 

Foster&Chrostowski 1987 BWxATxRaxCF 

U.S. EPA, 1993 

U.S. EPA, 1993 K = Os + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt)]/Ra 

Foster&Chrostowski 1987 

U.S. EPA, 2001 

Professional Judgement 

U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
xposure Medium: Sediment 

xposure Point: SWMU 3 • Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Child 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 
IR-S Ingestion Rate 
CF3 Conversion Factor 3 

FI 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 

TABLE 4.27 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 
Value Rationale/ 

Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 

mg/day 100 (1) 
kg/mg 0.000001 --
unitless 1 U.S. EPA, 1993 

days/year 52 (2) 

years 6 U.S. EPA, 1993 
kg 15 U.S. EPA, 1993 

days 25550 U.S. EPA, 1989 

days 2190 U.S. EPA, 1989 

mg/kg Max or 95% UCL U.S. EPA, 1992 

kg/mg 0.000001 --
cm2 2800 U.S. EPA, 2001 

mg/cm2levent 0.2 U.S. EPA, 2001 

CT 
Value 

Max or 95% UCL 

50 
0.000001 

1 

26 

2 

15 
25550 
730 

Max or 95% UCL 

0.000001 

2800 
0.04 

DABS Absorption Factor unitless Chemical Specific U.S. EPA, 2001 Chemical Specific 
EF Exposure Frequency days/year 52 (2) 26 
ED Exposure Duration years 6 U.S. EPA, 1993 2 
BW Body Weight kg 15 U.S. EPA, 1993 15 

AT-C Averaging Time (Cancer) days 25550 U.S. EPA, 1989 25550 
AT-N Averaging Time (Non-Cancer) days 2190 U.S. EPA, 1989 

Notes. 

1 - Professional judgement. 

2 - Professional judgement; 2 days/week for the RME in warm weather months and 1 day/week in warm weather months for CTE. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

730 

Cancer Ingestion Intake (RME) = 8.14E-08 

Noncancer Ingestion Intake (RME) = 9.50E-07 
Cancer Ingestion Intake (CTE) = 6.78E-09 

Noncancer Ingestion Intake (CTE) = 2.37E-07 

Cancer Dermal Intake (RME) = 4.56E-07 
Noncancer Dermal Intake (RME) = 5.32E-06 

Cancer Dermal Intake (CTE) = 1.52E-08 
Noncancer Dermal Intake (CTE) = 5.32E-07 

CT Intake Equation! 

Rationale/ Model Name 

Reference 

U.S. EPA, 1992 Intake (mg/kg/day) -

(1) 

-- Cs x IRS x CF 3 x FI x EF x ED 
U.S. EPA, 1993 BW x AT 

(2) 

U.S. EPA, 1993 
U.S. EPA, 1993 

U.S. EPA, 1989 
U.S. EPA, 1989 

U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) -

--
U.S. EPA, 2001 Cs x CF 3 x SA x SSAF x DABS x EF x ED 

U.S. EPA, 2001 
U.S. EPA, 2001 

BW x AT 

(2) 
U.S. EPA, 1991 

U.S. EPA, 1993 

U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 

Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 6-Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor Age: Adult 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 
IR-S I ngestion Rate 
CF3 Conversion Factor 3 

FI 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) 

TABLE 4.28 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME CT 

Value Rationalel Value 
Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 
mg/day 100 U.S. EPA, 1993 50 
kg/mg 1.0E-06 -- 1.0E-06 

unitless 1 U.S. EPA, 1993 1 
days/year 350 U.S. EPA, 1993 234 

years 24 U.S. EPA, 1993 7 
kg 70 U.S. EPA, 1993 70 

days 25550 U.S. EPA, 1989 25550 
days 8760 U.S. EPA, 1989 2555 

mg/kg Max or 95% UCL U.S. EPA, 1992 Max or 95% UCL 
kg/mg 1.0E-06 -- 1.0E-06 
cm2 5700 U.S. EPA, 2001 5700 

mg/cm2/event 0.07 U.S. EPA, 2001 O.ot 
unitless Chemical Specific U.S. EPA, 2001 Chemical Specific 

days/year 350 U.S. EPA, 1993 234 

years 24 U.S. EPA, 1993 7 
kg 70 U.S. EPA, 1993 70 

days 25550 U.S. EPA, 1989 25550 
days 8760 U.S. EPA, 1989 2555 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 
U.S. EPA, 1993: Superfund 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, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 4.70E-07 
Noncancer Ingestion Intake (RME) = 1.37E-06 

Cancer Dermal Intake (RME) = 1.87E-06 
Noncancer Dermal Intake (RME) = 5.47E-06 

Cancer Ingestion Intake (RME) = 4.58E-08 
Noncancer Ingestion Intake (RME) = 4.58E-07 

Cancer Dermal Intake (CTE) = 5.22E-08 

Noncancer Dermal Intake (CTE) = 5.22E-07 

CT Intake Equationl 
Rationalel Model Name 
Reference 

U.S. EPA, 1992 Intake (mg/kg/day) = 
U.S. EPA, 1993 

--
U.S. EPA, 1993 Cs x IRS x CF 3 x FI x EF x ED 

U.S. EPA, 1993 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 

U.S. EPA, 1989 
U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) = 

--
U.S. EPA, 2001 
U.S. EPA, 2001 

Cs x CF 3 x SA x SSAF x DABS x EF x ED 
U.S. EPA, 2001 
U.S. EPA, 1993 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 

Exposure Point: SWMU 3 - Shallow Ground Water 
Receptor Population: On-Site Resident 
Receptor Age: Adult 

Parameter Parameter Definition 
Code 

CGW Chemical Concentration in Ground Water 
CF Conversion Factor 

IR-GW Ingestion Rate of Ground Water 
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) 

TABLE 4.29 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 
Value Rationale/ 

Reference 

ug/L Average --
mg/ug 0.001 --
Uday 2 U.S. EPA, 1993 

days/year 350 U.S. EPA, 1993 
years 24 U.S. EPA, 1993 

kg 70 U.S. EPA, 1993 
days 25550 U.S. EPA, 1989 
days 8760 U.S. EPA, 1989 

mg/cm2-event Calculated U.S. EPA, 2001 
cm2 18000 U.S. EPA, 2001 

events/day 1 U.S. EPA, 1992 
hours/day 0.25 U.S. EPA, 1997 
days/year 350 U.S. EPA, 1993 

years 24 U.S. EPA, 1993 
kg 70 U.S. EPA, 1993 

days 25550 U.S. EPA, 1989 
days 8760 U.S. EPA, 1989 

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, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 
U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa 

CT 

Value 

Average 

0.001 
1.4 
234 

7 
70 

25550 

2555 
Calculated 

18000 
1 

0.167 

:?34 
7 

70 
25550 
2555 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/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) 

Cancer Ingestion Intake (RME) = 9.39E-06 
Noncancer Ingestion Intake (RME) = 2.74E-05 

Cancer Dermal Intake (RME) = 8.45E+Ol 
Noncancer Dermal Intake (RME) = 6.16E+Ol 

Cancer Ingestion Intake (CTE) = 1.28E-06 
Noncancer Ingestion Intake (CTE) = 1.28E-05 

Cancer Dermal Intake (CTE) = 1.65E+Ol 
Noncancer Dermal Intake (CTE) = 2.75E+Ol 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mg/kg/day) = 
--

U.S. EPA, 1993 CW x CF x IRGW x EF x ED 
U.S. EPA, 1993 
U.S. EPA, 1993 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 
U.S. EPA, 2001 
U.S. EPA, 1992 DAevevt x EV x EF x ED x SA 

U.S. EPA, 1997 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1993 See text for calculation of DAevent. 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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TABLE 4.30 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Exposure 

Route 

Inhalation 

Sources 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Air 

xposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 

Receptor Age: Adult 

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 

Dt Total Time in Bathroom 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

Units RME RME 

Value Rationalel 

Reference 

mg/m3-min shower Derived Foster&Chrostowski 1987 

m3/hr 0.6 U.S. EPA 1991 

days/year 350 U.S. EPA 1993 

min Derived Foster&Chrostowski 1987 

years 24 U.S. EPA 1993 

kg 70 U.S. EPA 1993 

min-1 0.017 Foster&Chrostowski 1987 

min/hr 60 0 

min 15 U.S. EPA 2001 

min 20 Professional judgement 

days 25550 U.S. EPA 1989 
days 8760 U.S. EPA 1989 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vo11: Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower. 

Unit Intake Calculations 

Inhalation Intake = (S x IRsh x K x EF x ED)/(BW x AT x Ra x CF) 

CTE 

Value 

Derived 

0.6 

234 

Derived 

7 

70 

0.017 

60 

10 

15 

25550 
2555 

Cancer Inhalation Intake (RME) = 4.70E-05 

Noncancer Inhalation Intake (RME) = 1.37E-04 

Cancer Inhalation Intake (CTE) = 9.16E-06 

Noncancer Inhalation Intake (CTE) = 9.16E-05 

CTE Intake Equationl 

Rationalel Model Name 

Reference 

Foster & Chrostowski 1987 Chronic Daily Intake (CDI) (mg/kg-day)= 

U.S. EPA 1991 S x I Rsh x K x EF x ED 

U.S. EPA 1993 BW x AT x Ra x CF 

Foster&Chrostowski 1987 K = Ds + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt)]/Ra 

U.S. EPA 1993 

U.S. EPA 1993 

Foster&Chrostowski 1987 

0 

U.S. EPA 2001 

Professional Judgement 

U.S. EPA 1989 
U.S. EPA 1989 
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Exposure Route 

Ingestion 

Dermal 

Notes. 

Scenario Timeframe: Future 

Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Adult 

Parameter Parameter Definition 

Code 

CSW Chemical Concentration in Surface Water 
CF Conversion Factor 

IR-SW Ingestion Rate of Surface Water 
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) 

TABLE 4.31 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Units RME RME 

Value Rationalel 
Reference 

ug/L Average --
mg/ug 0.001 --
Uday 2 U.S. EPA, 1993 

days/year 350 U.S. EPA, 1993 
years 24 U.S. EPA, 1993 

kg 70 U.S. EPA, 1993 
days 25,550 U.S. EPA, 1989 
days 8,760 U.S. EPA, 1989 

mg/cm2-event Calculated U.S. EPA, 2001 
cm2 18,000 U.S. EPA, 2001 

events/day 1 U.S. EPA, 1992 

hours/day 0.25 U.S. EPA, 1997 
days/year 350 U.S. EPA, 1993 

years 24 U.S. EPA, 1993 
kg 70 U.S. EPA, 1993 

days 25,550 U.S. EPA, 1989 
days 8,760 U.S. EPA, 1989 

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, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 
U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa 

CT 
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 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 
Ingestion Intake = (IR-SW x EF x ED)/(BW x AT) 
Dermal Intake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (RME) = 9.39E-06 
Noncancer Ingestion Intake (RME) = 2.74E-05 

Cancer Dermal Intake (RME) = 8.45E+01 

Noncancer Dermal Intake (RME) = 6.16E+01 

Cancer Ingestion Intake (CTE) = 1.28E-06 
Noncancer Ingestion Intake (CTE) = 1.28E-05 

Cancer Dermal Intake (CTE) = 1.65E+01 
Noncancer Dermal Intake (CTE) = 2.75E+01 

CT Intake Equationl 
Rationalel Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mg/kg/day) = 

--
U.S. EPA, 1993 CSW x CF x IR-SW x EF x ED 

U.S. EPA, 1993 BWxAT 
U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
U.S. EPA, 2001 Dermally Absorbed Dose (mg/kg/day) 
U.S. EPA, 2001 

U.S. EPA, 1992 DAevevt x EV x EF x ED x SA 

U.S. EPA, 1997 BW x AT 
U.S. EPA, 1993 
U.S. EPA, 1993 See text for calculation of DAevent. 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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TA8LE 4.32 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE, INDIANA 

Exposure 

Route 

Inhalation 

Sources 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 

Receptor Age: Adult 

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 

8W 80dy Weight 

Ra Air Exchange Rate 

CF Conversion Factor 

Os Shower Duration 

Dt Total Time in 8athroom 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non cancer) 

Units RME RME 

Value Rationalel 

Reference 

mg/m3-min shower Derived Foster&Chrostowski 1987 

m3/hr 0.6 U.S. EPA 1991 

days/year 350 U.S. EPA 1993 

min Derived Foster&Chrostowski 1987 

years 24 U.S. EPA 1993 

kg 70 U.S. EPA 1993 

min-1 0.017 Foster&Chrostowski 1987 

minlhr 60 

min 15 U.S. EPA 2001 

min 20 Professional judgement 

days 25550 U.S. EPA 1989 

days 8760 U.S. EPA 1989 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1 -86/060. 

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Foster, SA and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower. 

Unit Intake Calculations 

Inhalation Intake = (S x IRsh x K x EF x ED)/(8W x AT x Ra x CF) 

CTE 

Value 

Derived 

0.6 

234 

Derived 

7 

70 

0.017 

60 

10 

15 

25550 
2555 

Cancer Inhalation Intake (RME) = 4.70E-05 

Noncancer Inhalation Intake (RME) = 1.37E-04 

Cancer Inhalation Intake (CTE) = 9.16E-06 

Noncancer Inhalation Intake (CTE) = 9.16E-05 

CTE Intake Equationl 

Rationalel Model Name 

Reference 

Foster & Chrostowski 1987 Chronic Daily Intake (COl) (mgikg-day)= 

U.S. EPA 1991 S x IRsh x K x EF x ED 

U.S. EPA 1993 8W x AT x Ra x CF 

Foster&Chrostowski 1987 K = Os + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt)]/Ra 

U.S. EPA 1993 

U.S. EPA 1993 

Foster&Chrostowski 1987 

U.S. EPA 2001 

Professional Judgement 

U.S. EPA 1989 
U.S. EPA 1989 
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Exposure Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: On-Site Resident 
Receptor Age: Adult 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 
IR-S Ingestion Rate 

CF3 Conversion Factor 3 

FI 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 

TABLE 4.33 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
NSWC CRANE. INDIANA 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg Max or 95% UCL U.S. EPA, 1992 

mg/day 50 (1) 

kg/mg 0.000001 --
unitless 1 U.S. EPA, 1993 

days/year 52 (2) 
years 24 U.S. EPA, 1993 

kg 70 U.S. EPA, 1993 

days 25550 U.S. EPA, 1989 

days 8760 U.S. EPA, 1989 

mg/kg Max or 95% UCL U.S. EPA, 1992 

kg/mg 0.000001 --
cm2 5700 U.S. EPA, 2001 

mg/cm2levent 0.07 U.S. EPA, 2001 

CT 
Value 

Max or 95% UCL 

25 
0.000001 

1 

26 
7 

70 
25550 
2555 

Max or 95% UCL 

0.000001 
5700 

0.01 
DABS Absorption Factor unit less Chemical Specific U.S. EPA, 2001 Chemical Specific 

EF Exposure Frequency days/year 52 (2) 26 
ED Exposure Duration years 24 U.S. EPA, 1993 7 
BW Body Weight kg 70 U.S. EPA, 1993 70 

AT-C Averaging Time (Cancer) days 25550 U.S. EPA, 1989 25550 
AT-N Averaging Time (Non-Cancer) days 8760 U.S. EPA, 1989 

Notes. 
1 - Professional judgement. 

2 - Professional judgement; 2 days/week for the RME in warm weather months and 1 day/week in warm weather months for CTE. 
Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. 
U.S. EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

U.S. EPA, 1993: Superfund 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, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

2555 

Cancer Ingestion Intake (RME) = 3.49E-08 
Noncancer Ingestion Intake (RME) = 1.02E-07 

Cancer Ingestion Intake (CTE) = 2.54E-09 

Noncancer Ingestion Intake (CTE) = 2.54E-08 

Cancer Dermal Intake (RME) = 2.78E-07 
Noncancer Dermal Intake (RME) = 8.12E-07 

Cancer Dermal Intake (CTE) = 5.80E-09 

Noncancer Dermal Intake (CTE) = 5.80E-08 

CT Intake Equation! 

Rationale/ Model Name 

Reference 

U.S. EPA, 1992 Intake (mg/kg/day) = 
(1) 

-- Cs x IRS x CF 3 x FI x EF x ED 
U.S. EPA, 1993 BW x AT 

(2) 
U.S. EPA, 1993 
U.S. EPA, 1993 

U.S. EPA, 1989 

U.S. EPA, 1989 
U.S. EPA, 1992 Dermally Absorbed Dose (mg/kg/day) = 

--
U.S. EPA, 2001 Cs xCF3xSA xSSAF x DABS x EF x ED 

U.S. EPA, 2001 
U.S. EPA, 2001 

BW x AT 

(2) 
U.S. EPA, 1993 
U.S. EPA, 1993 
U.S. EPA, 1989 
U.S. EPA, 1989 
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RAGS Part D Table 5 

Non-Cancer Toxicity Data 



Chemical Chronic! Oral RID Oral RID 

of Potential Subchronic Value Units 

Concern 

Dioxin/Furans 
2,3,7,8-TCDD Equivalents NA I NA NA 
Volatile Organic Compounds 
Acetone Chronic t.OE-OI mQ/kQ/day 
Bromomethane Chronic I.4E-03 ma/ka/dav 

Methylene Chloride Chronic 6.0E-02 ma/ka/day 

1,1,2,2-Tetrachloroethane Chronic 6.0E-02 ma/ka/day 
Trichloroethene Chronic 3.0E-04 ma/ka/day 

1,1,2-Trichloroethane Chronic 4.0E-03 ma/ka/day 

1,I-Dlchloroethene Chronic 9.0E-03 mg/kg/day 
Cis-l ,2-Dichloroethene Chronic 1.0E-02 ma/ka/day 

Tetrachloroethene Chronic 1.0E-02 mg/kg/day 
Trans-l,2-Dichloroethene Chronic 2.0E-02 mg/kg/day 
Vinyl Chloride Chronic 3.0E-03 mg/kg/day 
Semivolatile Organic Compounds 
Acetophenone Chronic 1.0E-Ol mg/kg/day 
Benzo(a)pyrene NA NA NA 
Benzo(b)fluoranthene NA NA NA 
Bis(2-ethylhexyl)phthalate Chronic 2.0E-02 mg/kg/day 
Pentachlorophenol Chronic 3.0E-02 mg/kg/day 
Energetics 
2,4-Dinitrotoluene Chronic 2.0E-03 mg/kg/day 
2,4,6-Trinitrotoluene Chronic S.OE-04 mg/kg/day 
2-Amino-4,6-Dinitrotoluene Chronic 6.0E-OS mglkg/day 
4-Amino-2,6-Dinitrotoluene Chronic 6.0E-OS mg/kg/day 
HMX Chronic S.OE-02 ma/kg/day 
RDX Chronic 3.0E-03 mg/kg/day 
Inorganics 
Aluminum Chronic 1.0E+00 mQ/kg/day 
Antimony Chronic 4.0E-04 mg/kg/dav 
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 S.OE-04 mg/kg/day 
Chromium VI Chronic 3.0E-03 mQ/kg/day 
Cobalt Chronic 2.0E-02 mg/kQ/day 
Copper Chronic 4.0E-02 mg/kg/day 
Iron Chronic 3.0E-Ol mg/kg/day 
Manganese Chronic 7.2E-02 mg/kg/day 
Nickel Chronic 2.0E-02 mg/kg/day 
Thallium Chronic 7.0E-OS mg/kg/day 
Zinc Chronic 3.0E-Ol mg/kg/day 
Miscellaneous Parameters 
Nitrate I Chronic I 1.6E+00 mg/kg/day I 

TABLE 5,1 
NON·CANCER TOXICITY DATA·· ORAL/DERMAL 

SWMU 3 . OLD JEEP TRAIL/LITTLE SULPHUR CREEK 
NSWC CRANE 

CRANE, INDIANA 
PAGE 1 OF 2 

Oral to Dermal Adjusted Units Primary 

Adjustment Factor Dermal Target 

(1) RID (2) Organ 

NA I NA NA I NA 

1 1.0E-Ol ma/ka/dav Liver, Kidney 

1 I.4E-03 ma/ka/day GS 

1 6.0E-02 ma/ka/day Liver 

1 6.0E-02 ma/ka/day Liver 

1 3.0E-04 ma/ka/day Liver 

1 4.0E-03 ma/ka/dav Blood 

1 9.0E-03 ma/ka/day Liver 

1 1.0E-02 mQ/kQ/dav Blood 

1 1.0E-02 ma/ka/dav Liver 

1 2.0E-02 mg/kg/day Blood 

1 3.0E-03 mg/kg/dav Liver 

1 1.0E-Ol mg/kg/day None Reported 

NA NA NA NA 

NA NA NA NA 

1 2.0E-02 mg/kg/day Liver 

1 3.0E-02 mg/kg/day Liver, Kidney 

1 2.0E-03 mg/kg/day Liver, CNS 

1 S.OE-04 mg/kg/day Liver 

1 6.0E-OS mg/kg/day Liver 

1 6.0E-OS mg/kg/day Liver 

1 S.OE-02 mg/kg/day Liver 

1 3.0E-03 mg/kQ/day Prostate 

1 1.0E+00 mQ/kg/day Immune, Nails 

O.IS 6.0E-OS mg/kg/day Blood 
1 3.0E-04 mg/kg/day Skin, CVS 

0.07 4.9E-03 mg/kg/day Kidney 

0.007 I.4E-OS mg/kg/day GS 

O.OS 2.SE-OS mg/kg/day Kidney 
0.02S 7.SE-OS mg/kg/day None Reported 

1 2.0E-02 mg/kg/day CVS, Immune, CNS 
1 4.0E-02 mg/kg/day GS 
1 3.0E-Ol mg/kg/day Blood, GS 

0.04 2.9E-03 mglkQ/day CNS 

0.04 8.0E-04 mg/ka/day Body Weight 

1 7.0E-OS mg/kg/day Liver 

1 3.0E-Ol mg/ka/day Blood 

1 I 1.6E+00 mg/kg/day I Blood 

Combined Sources of RID: Dates of RID: 

UncertaintylModifying Target Organ Target Organ (3) 
Factors (MM/DDIYY) 

NA I NA I NA 

100011 IRIS 06/27/02 
100011 IRIS 06/27/02 
100/1 IRIS 06127/02 

NA NCEA 4/02102 
NA NCEA 4/02102 

100011 IRIS 06/27/02 
100011 IRIS 06/27/02 
3000/1 HEAST 7/97 

100011 IRIS 06/27/02 
100011 IRIS 06/27/02 
30/1 IRIS 06/27/02 

300011 IRIS 06/27/02 

NA NA NA 

NA NA NA 

100011 IRIS 06/27/02 
100/1 IRIS 06127/02 

100/1 IRIS 06127/02 
100011 IRIS 06/27/02 

NA NCEA 4/02102 
NA NCEA 4/02102 

100011 IRIS 06/27/02 
100/1 IRIS 06127/02 

NA NCEA 4/02102 
100011 IRIS 06/27/02 

3/1 IRIS 06/27/02 
311 IRIS 06/27/02 

300/1 IRIS 06127/02 
1011 IRIS 06/27/02 

300/3 IRIS 06127/02 
NA NCEA 4/02102 
NA HEAST 07/97 
NA NCEA 4/02102 
111 IRIS 06/27/02 

300/1 IRIS 06127/02 
NA IRIS 06/27/02 
311 IRIS 06/27/02 

I 111 I IRIS I 06/27/02 
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Chemical Chronic! Oral RID Oral RID 
of Potential Subchronic Value Units 

Concern 

Notes: 

TABLE 5,1 
NON-CANCER TOXICITY DATA -- ORAL/DERMAL 

SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 
NSWC CRANE 

CRANE, INDIANA 
PAGE 2 OF 2 

Oral to Dermal Adjusted Units Primary 
Adjustment Factor Dermal Target 

(1) RID (2) Organ 

Definitions: 

Combined 
Uncertainty/Modifying 

Factors 

(1) - U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for 
Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

CNS = Central nervous system. 
CVS = Cardiovascular system. 
Immune = Immunological. (2) - RIDdermal = RIDoral x Oral to Dermal Adjustment Factor. 

(3) - Dates of IRIS, HEAST, or NCEA. GS = Gastrointestinal. 
NA = Not applicable. 
IRIS = Integrated Risk Information System. 
HEAST = Health Effects Assessment Summary Tables. 
NCEA = U.S. EPA National Center for Environmental Assessment 

(U.S. EPA Region 3 RBC Table, April 2, 2002). 

Sources of RID: Dates of RID: 
Target Organ Target Organ (3) 

(MM/DDIYY) 
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Chemical Chronic! Value 
of Potential Subchronic Inhalation 

Concern RfC 
Dioxin/Furans 

2,3, 7,B-TCDD Equivalents NA I NA 
Volatile Organic Compounds 

Acetone NA NA 
Bromomethane Chronic 5.0E-03 
Methyl~ne Chloride Chronic 3.0E+00 
1,1,2,2-Tetrachloroethane NA NA 
Trichloroethene Chronic NA 
1,1,2-Trichloroethane NA NA 
l,l-Dichloroethene NA NA 
Cis-l,2-Dichloroethene NA NA 
Tetrachloroethene Chronic NA 

Trans-l,2-Dichloroethene NA NA 
Vinyl Chloride Chronic 1.0E-Ol 
Semivolatile Organic Compounds 
Acetophenone Chronic NA 
Benzo(a)pyrene NA NA 
Benzo(b)fluoranthene NA NA 
Bis(2-ethylhexyl)phthalate NA NA 
Pentachlorophenol NA NA 
Energetics 
2.4-Dinitrotoluene NA NA 
2.4,6-Trinitrotoluene NA NA 
2-Amino-4,6-Dinitrotoluene NA NA 
4-Amino-2,6-Dinitrotoluene NA NA 
HMX NA NA 
RDX NA NA 
Inorganics 

Aluminum Chronic NA 
Antimony NA NA 
Arsenic NA NA 
Barium Chronic NA 
Beryllium Chronic 2.0E-05 
Cadmium NA NA 
Chromium VI Chronic 1.0E-04 
Cobalt NA NA 
Copper NA NA 
Iron NA NA 
Manganese Chronic 5.0E-05 
Nickel NA NA 
Thallium NA NA 
Zinc NA NA 
Miscellaneous Parameters 

Nitrate I NA NA 

TABLE 5.2 
NON-CANCER TOXICITY DATA --INHALATION 

SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF 2 

Units Adjusted Units Primary 

Inhalation Target 
RID (1) Organ 

I NA I NA NA I NA 

NA NA NA NA 
mg/m 1.4E-03 mg/kg/day Respiratory tract 
mg/m B.6E-Ol mg/kg/day Liver 

NA NA NA NA 
NA 1.0E-02 mg/kg/day Liver 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA l.4E-Ol mg/kg/day Liver 

NA NA NA NA 
mg/m 2.BE-02 mg/kg/day Liver 

NA 5.7E-06 mg/kg/day None Reported 
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 1.0E-03 mg/kg/day NA 
NA NA NA NA 
NA NA NA NA 
NA 1.4E-04 mg/kg/day NA 

mg/m 5.7E-06 mg/kg/day GS 
NA 5.7E-05 mg/kg/day NA 

mg/m 2.9E-05 mg/kg/day Respiratory tract 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

mg/m 1.4E-05 mg/kg/day Neuorological 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA I NA NA 

Combined Sources of Dates (2) 

Uncertainty/Modifying RfC:RID: (MM/DDIYY) 

Factors Target Organ 

NA NA I NA 

NA NA NA 

100/1 IRIS 06/27/02 
100 HEAST 7/97 
NA NA NA 
NA NCEA 04/212002 

NA NA NA 

NA NA NA 
NA NA NA 

NA NCEA 04/02102 

NA NA NA 
30/1 IRIS 06/27/02 

NA IRIS 06/27/02 

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 NCEA 04/02102 

NA NA NA 

NA NA NA 
NA HEAST ALT 7/97 

30/1 IRIS 06/27/02 

NA NCEA 04/02102 

90/1 IRIS 06/27/02 

NA NA NA 
NA NA NA 

NA NA NA 
1/1 IRIS 06/27/02 

NA NA NA 

NA NA NA 
NA NA NA 

I NA I NA I NA 
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Notes: 

Chemical 
of Potential 

Concern 

(1) Provide equation used for derivation in text. 

Chronic/ 
Subchronic 

(2) For IRIS values. provide the date IRIS was searched. 
For HEAST values, provide the date of HEAST. 
For NCEA values, provide the date of the article provided by NCEA. 

TABLE 5.2 
NON-CANCER TOXICITY DATA--INHALATION 

SWMU 3 - OLD JEEP TRAIL/LITTLE SULPHUR CREEK 
NSWCCRANE 

CRANE, INDIANA 
PAGE 2 OF2 

Adjusted 
Inhalation 

RfD(l) 

Units 

Definitions: 
N/ A = Not Applicable 

Primary 
Target 
Organ 

CBD = Chronic beryllium Disease 
CNS = Central Nervous System 
GS = Gastrointestinal 
IRIS = Integrated Risk Information System 

Combined 
Uncertainty/Modifying 

Factors 

HEAST = Health Effects Assessment Summary Tables 

Sources of 
RfC:RfD: 

Target Organ 

Dates (2) 
(MM/OOIYY) 
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RAGS Part D Table 6 

Cancer Toxicity Data 



Chemical Oral 

of Potential Cancer Slope Factor 

Concern 

Dioxin/Furans 

2,3,7,8-TCDD Equivalents 1.5E+05 

Volatile Organic Compounds 

Acetone NA 

Bromomethane NA 

Methylene Chloride 7.5E-03 

1,1,2,2-Tetrachloroethane 2.0E-01 

Trichloroethene 4.0E-01 

1,1,2-Trichloroethane 5.7E-02 

1 ,1-Dichloroethene 6.0E-01 

Cis-1,2-Dichloroethene NA 

Tetrachloroethene 5.2E-02 

Trans-1,2-Dichloroethene NA 

Vinyl Chloride 7.2E-01 

Semivolatile Organic Compounds 

Acetophenone NA 

Benzo(a)pyrene 7.3E+00 

Benzo(b)fluoranthene 7.3E-01 

Bis(2-ethylhexyl)phthalate 1.4E-02 

Pentachlorophenol 1.2E-01 

Energetics 

2,4-Dinitrotoluene NA 

2,4,6-Trinitrotoluene 3.0E-02 

2-Amino-4,6-Dinitrotoluene NA 

4-Amino-2,6-Dinitrotoluene NA 

HMX NA 

RDX 1.1E-01 

Inorganics 

Aluminum NA 

TABLE 6.1 
CANCER TOXICITY DATA·· ORAL/DERMAL 

SWMU 3 . OLD JEEP TRAIL/LITTLE SULPHUR CREEK 
NSWC CRANE 

CRANE, INDIANA 
PAGE 1 OF 2 

Oral to Dermal Adjusted Dermal Units Weight of Evidencel 

Adjustment Cancer Slope Factor Cancer Guideline 

Factor (1) (2) Description 

1 1.5E+05 (mg/kg/day),l B2 

NA NA NA D 

NA NA NA D 

1 7.5E-03 (mg/kg/day),l B2 

1 2.0E-01 (mg/kg/day),l C 

1 4.0E-01 (mg/kg/day),l NA 

1 5.7E-02 (mg/kg/day),l C 

1 6.0E-01 (mg/kg/day),l C 

NA NA NA D 

1 5.2E-02 (mg/kg/day),l NA 

NA NA NA NA 

1 7.2E-01 (mg/kg/day),l A 

NA NA NA D 

1 7.3E+00 (mg/kg/day),l B2 

1 7.3E-01 (mg/kg/day),l B2 

1 1.4E-02 (mg/kg/day),l B2 

1 1.2E-01 (mg/kg/day),l B2 

NA NA NA NA 

1 3.0E-02 (mg/kg/day),l C 

NA NA NA NA 

NA NA NA NA 

NA NA NA D 

1 1.1E-01 (mg/kg/day),l C 

NA NA NA NA 

Source Date (3) 

(MM/DDNY) 

HEAST 7/97 

IRIS 06/27102 

IRIS 06/27/02 

IRIS 06127102 

IRIS 06127102 

NCEA 04/02102 

IRIS 06127102 

IRIS 06127102 

IRIS 06/27/02 

NCEA 04/02102 

NA NA 

IRIS 06127102 

IRIS 06/27/02 

IRIS 06127102 

EPA 07193 

IRIS 06127102 

IRIS 06127102 

NA NA 

IRIS 06127102 

NCEA 04/02/02 

NCEA 04/02102 

IRIS 06/27/02 

IRIS 06127102 

NA NA 
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Chemical Oral 

of Potential Cancer Slope Factor 

Concern 

Antimony NA 

Arsenic 1.5E+00 

Barium NA 

Beryllium NA 

Cadmium NA 

Chromium VI NA 

Cobalt NA 

Copper NA 

Iron NA 

Manganese NA 

Nickel NA 

Thallium NA 

Zinc NA 

Miscellaneous Parameters 

Nitrate NA 

Notes: 

TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

SWMU 3 - OLD JEEP TRAIULITTLE SULPHUR CREEK 
NSWC CRANE 

CRANE, INDIANA 
PAGE 2 OF 2 

Oral to Dermal Adjusted Dermal Units Weight of Evidencel 

Adjustment Cancer Slope Factor Cancer Guideline 

Factor (1) (2) Description 

NA NA NA NA 

1 1.5E+00 (mg/kg-day) 
-1 

A 

NA NA NA D 

NA NA NA B1 

NA NA NA B1 

NA NA NA A 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA D 

NA NA NA NA 

NA NA NA D 

NA NA NA D 

NA NA NA NA 

EPA Group: 

A - Human carcinogen. 

Source 

NA 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

NA 

NA 

NA 

IRIS 

NA 

IRIS 

IRIS 

NA 

(1) - U.S. EPA, 2001: Risk Assessment Guidance for Superfund (Part E, 

Supplemental Guidance for Dermal Risk Assessment) Interim. 

E P Al540/R/991005. 

B1 - Probable human carcinogen - indicates that limited human data are available. 

B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

(2) - CSFdermal = CSForal/Oral to Dermal Adjustment Factor. 

(3) - Dates of IRIS, HEAST, or NCEA. 

Definitions: 

IRIS = Integrated Risk Information System. 

HEAST = Health Effects Assessment Summary Tables. 

NA = Not Available. 

NCEA = U.S. EPA National Center for Environmental Assessment 

(U.S. EPA Region 3 RBC Table, April 2, 2002). 

inadequate or no evidence in humans. 

C - Possible human carcinogen. 

D - Not classifiable as a human carcinogen. 

E - Evidence of noncarcinogenicity. 

EPA = U.S. EPA, Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July, 1993, EPAl600/R-93/089. 

Date (3) 

(MM/DDNY) 

NA 

06/27/02 

06127/02 

06/27/02 

06/27/02 

06/27/02 

NA 

NA 

NA 

06/27/02 

NA 

06/27/02 

06/27/02 

NA 
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Chemical Unit Risk 
of Potential 

Concern 
Dioxin/Furans 

2,3,7,8-TCDD Equivalents NA 
Volatile Organic Compounds 
Acetone NA 
Bromomethane NA 

Methylene Chloride NA 

1,1,2,2-Tetrachloroethane NA 

Trichloroethene NA 

1,1,2-Trichloroethane NA 

1,1-Dichloroethene NA 

Cis-1,2-Dichloroethene NA 

Tetrachloroethene NA 
Trans-1,2-Dichloroethene NA 

Vinyl Chloride 4.4E-03 

Semlvolatlle Organic Compounds 
Acetophenone NA 

Benzo(a)pyrene NA 

Benzo(b)fluoranthene NA 

Bis(2-ethylhexyl)phthalate NA 
Pentachlorophenol NA 
EnergetIcs 
2,4-Dinitrotoluene NA 
2,4,6-Trinitrotoluene NA 
2-Amino-4,6-Dinitrotoluene NA 
4-Amino-2,6-Dinitrotoluene NA 
HMX NA 
RDX NA 
Inorganics 
Aluminum NA 
Antimony NA 

Arsenic 4.3E+00 
Barium NA 

Beryllium 2.4E+00 

Cadmium 1.8E+00 

Chromium VI 1.2E+01 
Cobalt NA 
Copper NA 
Iron NA 
Manganese NA 
Nickel NA 

Thallium NA 

Zinc NA 

Miscellaneous Parameters 
Nitrate NA I 

TABLE 6,2 
CANCER TOXICITY DATA -- INHALATION 

SWMU 3 - OLD JEEP TRAIL/LITTLE SULPHUR CREEK 
NSWC CRANE 

CRANE, INDIANA 

PAGE 1 OF 2 

Units Adjustment Inhalation Cancer Units 
Slope Factor 

NA NA 1.5E+05 (mg/kg-day) -, 

NA NA NA NA 

NA NA NA NA 

NA NA 1.65E-03 (mg/kg-day) -, 

NA NA 2.0E-01 (mg/kg-day) -, 

NA NA 4.0E-01 (mg/kg-day) -, 

NA NA 5.6E-02 (mg/kg-day) -, 

NA NA 1.75E-01 (mg/kg-day) -, 

NA NA NA NA 

NA NA 1.0E-02 (mg/kg-day) ., 

NA NA NA NA 

(mg/m3).' 3.5 1.5E-02 (mg/kg-day) -, 

NA NA NA NA 

NA NA 3.1E+00 (mg/kg-day) -, 

NA NA NA NA 

NA NA 1.4E-02 (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 

(mg/m3) -, 3.5 1.5E+01 (mg/kg-day) -, 

NA NA NA NA 

(mg/m3) -, 3.5 8.4E+00 (mg/kg-day) -, 

(mg/m3) -, 3.5 6.3E+00 (mg/kg-day) 

(mg/m3) -, 3.5 4.2E+01 (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 I NA NA I NA 

Weight of Evidence! Source Date (1) 

Cancer Guideline (MM/DDIYY) 
Description 

B2 IRIS 06127102 

NA NA NA 
NA NA NA 

B2 IRIS 06127102 

C IRIS 06/27102 

NA NCEA 4/02102 

C IRIS 06127102 

C IRIS 06127102 
D IRIS 06/27102 

NA NCEA 04/02102 

NA NA NA 

A IRIS 06127102 

NA NA NA 

B2 NCEA 04/02102 

NA NA NA 

NA NCEA 04/02102 
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 

A IRIS 06127102 

NA NA NA 

B1 IRIS 06/27102 

B1 IRIS 06/27102 

A IRIS 06127102 
NA NA NA 

NA NA NA 

NA NA NA 

D IRIS 06/27102 
NA NA NA 

NA NA NA 

NA NA NA 

I NA NA NA 
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Notes: 

Chemical 
of Potential 

Concern 

(1) For IRIS values, the date IRIS was searched. 
For HEAST values, the date of HEAST. 

Definitions: 
IRIS = Integrated Risk Information System 

Unit Risk 

HEAST = Health Effects Assessment Summary Tables 
NA = Not Available 

NCEA = U.S. EPA National Center for Environmental Assessment 

TABLE 6,2 
CANCER TOXICITY DATA --INHALATION 

SWMU 3 - OLD JEEP TRAILJLITTLE SULPHUR CREEK 
NSWCCRANE 

CRANE, INDIANA 

Adjustment 

PAGE 2 OF2 

Inhalation Cancer 
Slope Factor 

EPA Group: 

A - Human carcinogen 

Weight of Evidence/ 

Cancer Guideline 
Description 

61 - Probable human carcinogen - indicates that limited human data are available 
62 - 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 

Source Date (1) 
(MM/DDNY) 
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RAGS Part D Table 7 

Calculation Of Non-Cancer Hazards 



Table No. 
7-1 
7-2 
7-3 

7-4 
7-5 

7-6 

7-7 
7-8 

7-9 

7-10 

7-11 
7-12 

7-13 
7-14 
7-15 

7-16 

7-17 
7-18 
7-19 

7-20 
7-21 
7-22 

7-23 
7-24 
7-25 

7-26 

7-27 
7-28 

7-29 
7-30 
7-31 

7-32 

7-33 
7-34 

7-35 
7-36 
7-37 

7-38 
7-39 
7-40 

7-41 
7-42 

7-43 
7-44 

7-45 

LIST OF TABLES 
RAGS PART D TABLE 7 

CALCULATION OF NON-CANCER HAZARDS 

Adolescent Trespassers Exposed to Surface Soil - Reasonable Maximum Exposures 
Adolescent Trespassers Exposed to Surface Soil - Central Tendency Exposures 
Adolescent Trespassers Exposed to Surface Water - Reasonable Maximum Exposures 
Adolescent Trespassers Exposed to Surface Water - Central Tendency Exposures 
Adolescent Trespassers Exposed to Sediment - Reasonable Maximum Exposures 
Adolescent Trespassers Exposed to Sediment - Central Tendency Exposures 

Off-Site Child Residents Exposed to Surface Water - Reasonable Maximum Exposures 
Off-Site Child Residents Exposed to Surface Water - Central Tendency Exposures 

Off-Site Adult Residents Exposed to Surface Water - Reasonable Maximum Exposures 
Off-Site Adult Residents Exposed to Surface Water - Central Tendency Exposures 

Construction Workers Exposed to Surface/Subsurface Soil - Reasonable Maximum Exposures 
Construction Workers Exposed to Surface/Subsurface Soil - Central Tendency Exposures 
Construction Workers Exposed to Ground Water - Reasonable Maximum Exposures 
Construction Workers Exposed to Ground Water - Central Tendency Exposures 
Construction Workers Exposed to Air Emissions from Ground Water - Reasonable Maximum Exposures 
Construction Workers Exposed to Air Emissions from Ground Water - Central Tendency Exposures 

Maintenance Workers Exposed to Surface Soil - Reasonable Maximum Exposures 
Maintenance Workers Exposed to Surface Soil - Central Tendency Exposures 
Maintenance Workers Exposed to Surface Water - Reasonable Maximum Exposures 
Maintenance Workers Exposed to Surface Water - Central Tendency Exposures 
Maintenance Workers Exposed to Sediment - Reasonable Maximum Exposures 
Maintenance Workers Exposed to Sediment - Central Tendency Exposures 

Occupational Workers Exposed to Surface Soil - Reasonable Maximum Exposures 
Occupational Workers Exposed to Surface Soil - Central Tendency Exposures 
Occupational Workers Exposed to Ground Water - Reasonable Maximum Exposures 
Occupational Workers Exposed to Ground Water - Central Tendency Exposures 

Child Recreational Users Exposed to Surface Soil - Reasonable Maximum Exposures 
Child Recreational Users Exposed to Surface Soil - Central Tendency Exposures 
Child Recreational Users Exposed to Ground Water - Reasonable Maximum Exposures 
Child Recreational Users Exposed to Ground Water - Central Tendency Exposures 
Child Recreational Users Exposed to Surface Water - Reasonable Maximum Exposures 
Child Recreational Users Exposed to Surface Water - Central Tendency Exposures 
Child Recreational Users Exposed to Sediment - Reasonable Maximum Exposures 
Child Recreational Users Exposed to Sediment - Central Tendency Exposures 

Adult Recreational Users Exposed to Surface Soil - Reasonable Maximum Exposures 
Adult Recreational Users Exposed to Surface Soil - Central Tendency Exposures 
Adult Recreational Users Exposed to Ground Water - Reasonable Maximum Exposures 
Adult Recreational Users Exposed to Ground Water - Central Tendency Exposures 
Adult Recreational Users Exposed to Surface Water - Reasonable Maximum Exposures 
Adult Recreational Users Exposed to Surface Water - Central Tendency Exposures 
Adult Recreational Users Exposed to Sediment - Reasonable Maximum Exposures 
Adult Recreational Users Exposed to Sediment - Central Tendency Exposures 

On-Site Child Resident Exposed to Surface Soil - 1-Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Surface Soil - 1-Acre Exposure Unit - Central Tendency Exposures 
On-Site Child Resident Exposed to Surface Soil - 6-Acre Exposure Unit - Reasonable Maximum Exposures 
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Table No. 
7-46 
7-47 
7-48 
7-49 
7-50 
7-51 
7-52 
7-53 
7-54 
7-55 
7-56 

7-57 
7-58 
7-59 
7-60 
7-61 
7-62 
7-63 
7-64 
7-65 
7-66 
7-67 
7-68 
7-69 
7-70 

LIST OF TABLES 
RAGS PART D TABLE 7 

CALCULATION OF NON-CANCER HAZARDS 

On-Site Child Resident Exposed to Surface Soil - 6-Acre Exposure Unit - Central Tendency Exposures 
On-Site Child Resident Exposed to Ground Water - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Ground Water - Central Tendency Exposures 
On-Site Child Resident Exposed to Ground Water (Showering) - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Ground Water (Showering) - Central Tendency Exposures 
On-Site Child Resident Exposed to Surface Water - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Surface Water - Central Tendency Exposures 
On-Site Child Resident Exposed to Surface Water (Showering) - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Surface Water (Showering) - Central Tendency Exposures 
On-Site Child Resident Exposed to Sediment - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Sediment - Central Tendency Exposures 

On-Site Adult Resident Exposed to Surface Soil - 1-Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Surface Soil - 1-Acre Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident Exposed to Surface Soil - 6-Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Surface Soil - 6-Acre Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident Exposed to Ground Water - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Ground Water - Central Tendency Exposures 
On-Site Adult Resident Exposed to Ground Water (Showering) - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Ground Water (Showering) - Central Tendency Exposures 
On-Site Adult Resident Exposed to Surface Water - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Surface Water - Central Tendency Exposures 
On-Site Adult Resident Exposed to Surface Water (Showering) - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Surface Water (Showering) - Central Tendency Exposures 
On-Site Adult Resident Exposed to Sediment - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Sediment - Central Tendency Exposures 
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Exposure 

Route 

ngestion 

Dermal 

ario Timeframe: Current/Future 

ium: Surface Soil 
xposure Medium: Surface Soil 

xposure Point: SWMU 3 - Old Jeep Trail 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0,0000074 

2,4,6-Trinitrotoluene 2,62 
2-Amlno-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0,365 
HMX 4,77 

RDX 3.41 
Barium 252 
Cadmium 1,19 

Chromium 26.4 
Iron 26855 

Lead 358 
(Total) 

2,3,7,8-TCDD Equivalents 0,0000074 
2,4,6-Trinitrotoluene 2,62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0,365 

HMX 4,77 

RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(1) Medium SpeCIfiC (M) EPC selected for hazard calculation, 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0,0000074 

mg/kg 2,62 

mg/kg 0.433 
mg/kg 0,365 

mg/kg 4,77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1,19 

mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

mg/kg 0,0000074 

mg/kg 2,62 

mg/kg 0.433 

mg/kg 0,365 

mg/kg 4,77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1.19 

mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

TABLE 7,1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

mg/kg M 1,2E-12 

mg/kg M 4,3E-07 

mg/kg M 7,2E-08 

mg/kg M 6,OE-08 

mg/kg M 7,9E-07 

mg/kg M 5,6E-07 

mg/kg M 4,2E-05 

mg/kg M 2,OE-07 

mg/kg M 4.4E-06 

mg/kg M 4.4E-03 

mg/kg M 5,9E-05 

mg/kg M 2.4E-13 
mg/kg M 2,9E-07 
mg/kg M 4,7E-08 

mg/kg M 4,OE-08 

mg/kg M 5,2E-07 

mg/kg M 3,7E-07 

mg/kg M O,OE+OO 
mg/kg M 1,3E-09 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

Intake 

(Non-Cancer) 
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 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5,OE-04 mg/kg/day N/A N/A 8,7E-04 
6,OE-05 mg/kg/day N/A N/A 1,2E-03 
6,OE-05 mg/kg/day N/A N/A I,OE-03 
5,OE-02 mg/kg/day N/A N/A 1,6E-05 
3,OE-03 mg/kg/day N/A N/A 1.9E-04 
7,OE-02 mg/kg/day N/A N/A 6,OE-04 
5,OE-04 mg/kg/day N/A N/A 3,9E-04 
1,5E+00 mg/kg/day N/A N/A 2,9E-06 
3,OE-Ol mg/kg/day N/A N/A 1,5E-02 

NA mg/kg/day N/A N/A --
1,9E-02 

NA mg/kg/day N/A N/A --
5,OE-04 mg/kg/day N/A N/A 5,7E-04 
6,OE-05 mg/kg/day N/A N/A 7,8E-04 
6.OE-05 mg/kg/day N/A N/A 6,6E-04 
5,OE-02 mg/kg/day N/A N/A 1.0E-05 
3,OE-03 mg/kg/day N/A N/A 1.2E-04 
4,9E-03 mg/kg/day N/A N/A --
2,5E-05 mg/kg/day N/A N/A 5.2E-05 
2,OE-02 mg/kg/day N/A N/A --
3,OE-Ol mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --
2.2E-03 

Total Hazard Index Across All Exposure Routes/Pathways 2.1E-02 
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Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

IExposure Point: SWMU 3 - Old Jeep Trail 

IReceptor Population: Trespassers 
IReceptor Age: Adolescent 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0,0000074 
2.4,6-Trinitrotoluene 2,62 

2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0,365 

HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1,19 

Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,B-TCDD Equivalents 0,0000074 

2.4,6-Trinitrotoluene 2,62 

2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0,365 

HMX 4,77 

RDX 3.41 

Barium 252 
Cadmium 1,19 

Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(t) Medium-Specific (M) EPC selected for hazard calculation, 
(2) Chronic, 

Medium Route 

EPC EPC 

Units Value 

mglkg 0,0000074 

mglkg 2,62 

mglkg 0.433 
mglkg 0,365 

mglkg 4,77 

mglkg 3.41 

mglkg 252 

mglkg 1.19 

mglkg 26.4 

mglkg 26855 
mglkg 358 

mglkg 0,0000074 

mglkg 2,62 

mglkg 0.433 

mglkg 0,365 

mglkg 4,77 

mglkg 3.41 

mglkg 252 

mglkg 1.19 

mglkg 26.4 

mglkg 26B55 

mglkg 35B 

TABLE 7,2 

CALCULATION OF NON-CANCER HAZARDS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

mglkg M 3,IE-13 

mglkg M 1.1 E-07 

mglkg M 1,8E-OB 

mglkg M 1,5E-OB 

mglkg M 2,OE-07 

mglkg M I.4E-07 

mglkg M I,OE-05 

mglkg M 4,9E-OB 

mglkg M 1,IE-06 

mglkg M 1,IE-03 

mglkg M 1,5E-05 

mglkg M 2,3E-14 

mglkg M 2,7E-08 

mglkg M 4.4E-09 

mglkg M 3,7E-09 

mglkg M 4,9E-OB 

mglkg M 3,5E-08 

mglkg M O,OE+OO 

mglkg M 1,2E-l0 

mglkg M O,OE+OO 

mglkg M O,OE+OO 

mglkg M O,OE+OO 

Intake 
(Non-Cancer) 

Units 

mglkglday 
mglkglday 

mglkglday 

mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mglkglday NIA NIA --
5,OE-04 mglkglday NIA NIA 2,2E-04 

6.OE-05 mglkglday NIA NIA 3,OE-04 
6,OE-05 mglkglday NIA NIA 2,5E-04 
5,OE-02 mglkglday NIA NIA 4,OE-06 
3.0E-03 mglkglday NIA NIA 4,7E-05 

7,OE-02 mglkglday NIA NIA 1.5E-04 
5,OE-04 mglkglday NIA NIA 9,9E-05 
1,5E+00 mglkglday NIA NIA 7,3E-07 
3,OE-Ol mglkglday NIA NIA 3,7E-03 

NA mglkglday NIA NIA --
4,BE-03 

NA mglkglday NIA NIA --
5,OE-04 mglkglday NIA NIA 5.4E-05 
6,OE-05 mglkglday NIA NIA 7.4E-05 
6.OE-05 mglkglday NIA NIA 6,2E-05 
5,OE-02 mglkglday NIA NIA 9,BE-07 
3,OE-03 mglkglday NIA NIA 1,2E-05 
4,9E-03 mglkglday NIA NIA --
2,5E-05 mglkglday NIA NIA 4,9E-06 
2,OE-02 mglkglday NIA NIA --
3,OE-Ol mglkglday NIA NIA --

NA mglkglday NIA NIA --
2,IE-04 

Total Hazard Index Across All Exposure RouteslPathways I 5,OE-03 I 
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Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Trespassers 
Receptor Age: Adolescent 

Chemical Medium 

of Potential EPC 

Concern Value 

Acetone 64.0 

Bromomethane 0.S29 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 

Pentachlorophenol 0.OS9 
2-Amino-4,6-Dinitrotoluene 0.3S4 
4-Amino-2,6-Dinitrotoluene 1.06 

RDX 63.0 
Antimony 0.7S4 
Lead 29.1 

(Total) 

Acetone 64.0 
Bromomethane 0.S29 
Methylene Chloride 3.23 

Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.OS9 
2-Amino-4,6-Dinitrotoluene 0.3S4 
4-Amino-2,6-Dlnitrotoluene 1.06 
RDX 63.0 

Antimony 0.7S4 
Lead 29.1 

(Total) 

(1) Medium-SpecIfic (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

uglL 64.0 

uglL 0.529 

uglL 3.23 

uglL 1.36 

u,yL 0.OS9 

uglL 0.3S4 

uglL 1.06 

uglL 63.0 

uglL 0.7S4 

uglL 29.1 

uglL 64.0 

uglL 0.S29 
uglL 3.23 
uglL 1.36 

uglL 0.OS9 
uglL 0.3S4 

uglL 1.06 

uglL 63.0 

uglL 0.7S4 

uglL 29.1 

TABLE 7.3 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (t) 

uglL M 2.1E-OS 

uglL M 1.SE-07 
uglL M 1.lE-06 

uglL M 4.SE-07 

uglL M 2.0E-OS 

uglL M 1.3E-07 

uglL M 3.SE-07 

uglL M 2.1E-OS 

uglL M 2.6E-07 

uglL M 9.7E-06 

uglL M S.OE-07 

uglL M 3.SE-OS 

uglL M 2.9E-07 

uglL M 3.3E-06 

uglL M 1.lE-06 

uglL M S.9E-09 

uglL M 2.SE-OS 

uglL M S.9E-07 
uglL M 1.7E-OS 

uglL M 6.3E-07 

Intake 
(Non-Cancer) 

Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 
Units 

1.0E-Ol mglkglday NIA NIA 2.1E-04 
1.4E-03 mglkglday NIA NIA 1.3E-04 

6.0E-02 mglkglday NIA NIA 1.SE-OS 

2.0E-02 mglkglday NIA NIA 2.2E-OS 

3.0E-02 mglkglday NIA NIA 6.SE-07 

6.0E-OS mglkglday NIA NIA 2.1E-03 

6.0E-OS mglkglday NIA NIA S.SE-03 

3,OE-03 mglkglday NIA NIA 7.0E-03 

4.0E-04 mglkglday NIA NIA 6.SE-04 

NA mglkglday NIA NIA --
1.6E-02 

1.0E-Ol mglkglday NIA NIA S.OE-06 

I.4E-03 mglkglday NIA NIA 2.7E-OS 

6.0E-02 mglkglday N/A NIA 4.SE-06 
2.0E-02 mglkglday NIA NIA 1.7E-04 
3.0E-02 mglkglday NIA NIA 3.SE-OS 
6.0E-OS mglkglday NIA NIA 1.SE-04 
6.0E-OS mglkglday NIA NIA 4.1E-04 

3.0E-03 mglkglday NIA NIA 3.0E-04 
6.0E-OS mglkglday NIA NIA 2.SE-04 

NA mglkglday NIA NIA --
1.4E-03 

Total Hazard Index Across All Exposure RouteslPathways I 1.7E-02 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Trespassers 
Receptor Age: Adolescent 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.S29 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.OS9 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.784 
Lead 29.1 

(Total) 
Acetone 64.0 
Bromomethane 0.S29 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.OS9 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.784 
Lead 29.1 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 
Units Value 

ug/L 64.0 
ug/L 0.S29 
ug/L 3.23 

ug/L 1.36 
ug/L 0.OS9 
ug/L 0.384 
ug/L 1.06 
ug/L 63.0 
ug/L 0.784 
ug/L 29.1 

ug/L 64.0 
ug/L 0.S29 
ug/L 3.23 

ug/L 1.36 
ug/L 0.OS9 
ug/L 0.384 
ug/L 1.06 
ug/L 63.0 
ug/L 0.784 
ug/L 29.1 

TABLE 7.4 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 
Units for Hazard 

Calculation (t) 

ug/L M S.3E-06 

ug/L M 4.4E-08 

ug/L M 2.7E-07 
ug/L M 1.IE-07 

ug/L M 4.9E-09 

ug/L M 3.2E-08 

ug/L M 8.8E-08 

ug/L M S.2E-06 
ug/L M 6.SE-08 

ug/L M 2.4E-06 

ug/L M 2.1E-07 

ug/L M 1.0E-08 
ug/L M 7.7E-08 

ug/L M 1.IE-06 

ug/L M 3.8E-07 

ug/L M 2.9E-09 

ug/L M 7.9E-09 

ug/L M 3.0E-07 
ug/L M 4.0E-09 
ug/L M I.SE-07 

Intake 

(Non-Cancer) 
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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

1.0E-Ot mg/kg/day N/A N/A S.3E-OS 

I.4E-03 mg/kg/day N/A N/A 3.1E-OS 

6.0E-02 mg/kg/day N/A N/A 4.SE-06 
2.0E-02 mg/kg/day N/A N/A S.6E-06 

3.0E-02 mg/kg/day N/A N/A 1.6E-07 
6.0E-OS mg/kg/day N/A N/A S.3E-04 
6.0E-OS mg/kg/day N/A N/A I.SE-03 
3.0E-03 mg/kg/day N/A N/A 1.7E-03 
4.0E-04 mg/kg/day N/A N/A 1.6E-04 

NA mg/kg/day N/A N/A --
4.0E-03 

1.0E-Ol mg/kg/day N/A N/A 2.1E-06 
I.4E-03 mg/kg/day N/A N/A 7.SE-06 
6.0E-02 mg/kg/day N/A N/A 1.3E-06 

2.0E-02 mg/kg/day N/A N/A S.SE-OS 
3.0E-02 mg/kg/day N/A N/A 1.3E-OS 
6.0E-OS mg/kg/day N/A N/A 4.8E-OS 
6.OE-OS mg/kg/day N/A N/A 1.3E-04 
3.0E-03 mg/kg/day N/A N/A 9.9E-OS 
6.0E-OS mg/kg/day N/A N/A 6.7E-OS 

NA mg/kg/day N/A N/A --
4.2E-04 

Total Hazard Index Across All Exposure Routes/Pathways I 4.4E-03 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: SWM U 3 - Little Sulphur Creek 
Receptor Population: Trespassers 
Receptor AQe: Adolescent 

Chemical Medium 

of Potential EPC 
Concern Vatue 

2-Amino-4,6-Dinitrotoluene 0.178 

Aluminum 14916 
Antimony 2.88 
Barium 3S9 
Cadmium 1.78 
Lead 120 

(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 
Barium 3S9 
Cadmium 1.78 

Lead 120 
(Totat) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 3S9 

mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 3S9 

mg/kg 1.78 

mg/kg 120 

TABLE 7.S 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 3.0E-08 

mg/kg M 2.SE-03 

mg/kg M 4.8E-07 

mg/kg M S.9E-OS 

mg/kg M 2.9E-07 

mg/kg M 2.0E-OS 

mg/kg M 1.9E-08 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

mg/kg M 1.9E-09 

mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-OS mg/kg/day N/A N/A 4.9E-04 

1.0E+00 mg/kg/day N/A N/A 2.SE-03 

4.0E-04 mg/kg/day N/A N/A 1.2E-03 
7.0E-02 mg/kg/day N/A N/A 8.SE-04 
S.OE-04 mg/kg/day N/A N/A S.9E-04 

NA mg/kg/day N/A N/A --
S.6E-03 

6.0E-OS mg/kg/day N/A N/A 3.2E-04 

1.0E+00 mg/kg/day N/A N/A --
6.0E-OS mg/kg/day N/A N/A --
4.9E-03 mg/kg/day N/A N/A --
2.SE-OS mg/kg/day N/A N/A 7.7E-OS 

NA mg/kg/day N/A N/A --
4.0E-04 

Totat Hazard Index Across All Exposure Routes/Pathways I 6.0E-03 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 

\1edium: Sediment 
Exposure Medium: Sediment 

xposure Point: SWMU 3 -li«le Sulphur Creek 

Receptor Population: Trespassers 
Receptor Age: Adolescent 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Arnino-4.6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

2-Amino-4.6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

rng/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 

mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mgikg 359 

mgikg 1.78 

mgikg 120 

TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (t) 

mg/kg M 7.4E-09 

mg/kg M 6.2E-04 

mg/kg M 1.2E-07 

mg/kg M 1.5E-05 

mg/kg M 7.4E-08 

mg/kg M 5.0E-06 

mg/kg M 1.8E-09 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

mgikg M O.OE+OO 

mg/kg M 1.8E-l0 

mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 
mgikgiday 

mg/kgiday 

mg/kgiday 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 
Units 

6.0E-05 mg/kg/day N/A N/A 1.2E-04 

1.0E+00 mg/kg/day N/A N/A . 6.2E-04 

4.0E-04 mg/kg/day N/A N/A 3.0E-04 

7.0E-02 mg/kg/day N/A N/A 2.1E-04 

5.0E-04 mg/kg/day N/A N/A 1.5E-04 

NA mg/kg/day N/A N/A --
I.4E-03 

6.0E-05 mg/kg/day N/A N/A 3.1E-05 

1.0E+00 mg/kg/day N/A N/A --
6.0E-05 mg/kg/day NiA NiA --
4.9E-03 mgikgiday NiA NiA --
2.5E-05 mgikgiday NiA NiA 7.3E-06 

NA mgikgiday NiA NiA --
3.8E-05 

Total Hazard Index Across All Exposure RoutesiPathways I.4E-03 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 

lAedium: Surface Water 
xposure Medium: Surface Water 

xposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Off-Site Resident 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 
Concern Value 

4-Amino-2,6-Dinitrotoluene 0.S40 

RDX 10.0 

(Total) 

4-Amino-2,6-Dinitrotoluene 0.S40 
RDX 10.0 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 
Units Value 

ug/L 0.S40 

ug/L 10.0 

ug/L 0.S40 
ug/L 10.0 

TABLE 7.7 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 
Units for Hazard 

Calculation (1) 

ug/L M S.2E-OS 

ug/L M 9.6E-04 

ug/L M 2.3E-07 
ug/L M 2.7E-06 

Intake 

(Non-Cancer) 
Units 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-OS mg/kg/day N/A N/A S.6E-01 

3.0E-03 mg/kg/day N/A N/A 3.2E-01 

1.2E+00 
6.0E-OS mg/kg/day N/A N/A 3.9E-03 
3.0E-03 mg/kg/day N/A N/A 9.1E-04 

4.SE-03 

Total Hazard Index Across All Exposure Routes/Pathways 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Off-Site Resident 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

4-Amino-2,6-Dinitrotoluene 0,540 

RDX 10,0 

(Total) 

4-Amino-2,6-Dinitrotoluene 0,540 

RDX 10,0 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation, 
(2) Chronic, 

Medium Route 

EPC EPC 

Units Value 

ug/L 0,540 

ug/L 10,0 

ug/L 0,540 

ug/L 10,0 

TABLE 7,S 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (t) 

ug/L M t.5E-05 

ug/L M 2,SE-04 

ug/L M 1,3E-07 

ug/L M 1,5E-06 

Intake 
(Non-Cancer) 

Units 

mg/kg/day 
mg/kg/day 

mg/kg/day 

mg/kg/day 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 
Units 

6,OE-05 mg/kg/day N/A N/A 2,5E-Ol 
3,OE-03 mg/kg/day N/A N/A 9.4E-02 

3,5E-Ol 

6,OE-05 mg/kg/day N/A N/A 2,IE-03 

3,OE-03 mg/kg/day N/A N/A 5,OE-04 
2,6E-03 

Total Hazard Index Across All Exposure Routes/Pathways I 3,5E-Ot I 

8/20/2002 



Exposure 

Route 

ngestion 

permal 

Scenario Timeframe: CurrenVFuture 

~edium: Surface Water 
xposure Medium: Surface Water 

xposure Point: SWMU 3 - Little Sulphur Creek 
eceptor Population: Off-Site Resident 

leceptor Age: Adult 

Chemical Medium 

of Potential EPC 
Concern Value 

4-Amino-2,B-Dinitrotoluene 0.540 
RDX 10.0 

(Total) 
4-Amino-2,B-Dinitrotoluene 0.540 
RDX 10.0 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

ug/L 0.540 
ug/L 10.0 

ug/L 0.540 

ug/L 10.0 

TABLE 7.9 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M 1.5E-05 

ug/L M 2.7E-04 

ug/L M 1.4E-07 

ug/L M 1.BE-OB 

Intake 
(Non-Cancer) 

Units 

mg/kg/day 
mg/kg/day 

mg/kg/day 

mg/kg/day 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

B.OE-05 mg/kg/day N/A N/A 2.5E-01 

3.0E-03 mg/kg/day N/A N/A 9.1E-02 

3.4E-01 
B.OE-05 mg/kg/day N/A N/A 2.3E-03 

3.0E-03 mg/kg/day N/A N/A 5.3E-04 
2.BE-03 

Total Hazard Index Across All Exposure Routes/Pathways 3.4E-01 

8/2012002 



Exposure 

Route 

ngestion 

permal 

Scenario Timeframe: CurrenVFuture 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Off-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

4-Amino-2.S-Dinitrotoluene 0.540 
RDX 10.0 

(Total) 
4-Amino-2.S-Dinitrotoluene 0.540 
RDX 10.0 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 
Units Value 

ug/L 0.540 

ug/L 10.0 

ug/L 0.540 
ug/L 10.0 

TABLE 7.10 

CALCULATION OF NON-CANCER HAZARDS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 
Units for Hazard 

Calculation (1) 

ug/L M S.9E-OS 

ug/L M 1.3E-04 

ug/L M 7.4E-OS 
ug/L M S.7E-07 

Intake 
(Non-Cancer) 

Units 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 
Units 

S.OE-05 mg/kg/day N/A N/A 1.2E-Ol 

3.0E-03 mg/kg/day N/A N/A 4.3E-02 

1.SE-Ot 

S.OE-05 mg/kg/day N/A N/A 1.2E-03 

3.0E-03 mg/kg/day NiA NiA 2.9E-04 
1.5E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1.SE-Ol 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

ario Timeframe: Future 

ium: Surface/Subsurface Soil 
xposure Medium: Surface/Subsurface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Construction Worker 
Receptor A e: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 

2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 

Lead 358 
(Total) 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 

HMX 4.77 

RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 

Lead 358 
(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.0000074 

mg/kg 2.62 

mg/kg 0.433 

mg/kg 0.365 
mg/kg 4.77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1.19 

mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

mg/kg 0.0000074 

mg/kg 2.62 

mg/kg 0.433 

mg/kg 0.365 

mg/kg 4.77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1.19 

mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

TABLE 7.11 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

mg/kg M 2.1E-ll 

mg/kg M 7.4E-06 

mg/kg M 1.2E-06 

mg/kg M 1.0E-06 

mg/kg M 1.3E-05 

mg/kg M 9.6E-06 

mg/kg M 7.1E-04 

mg/kg M 3.4E-06 

mg/kg M 7.4E-05 

mg/kg M 7.6E-02 

mg/kg M 1.0E-03 

mg/kg M 1.3E-12 

mg/kg M t.5E-06 

mg/kg M 2.5E-07 

mg/kg M 2.1E-07 

mg/kg M 2.8E-06 

mg/kg M 2.0E-06 

mg/kg M O.OE+OO 
mg/kg M 6.9E-09 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 1.5E-02 

6.0E-05 mg/kg/day N/A N/A 2.0E-02 

6.OE-05 mg/kg/day N/A N/A 1.7E-02 

5.0E-02 mg/kglday N/A N/A 2.7E-04 

3.0E-03 mg/kg/day N/A N/A 3.2E-03 

7.0E-02 mg/kg/day N/A N/A 1.0E-02 

5.0E-04 mg/kg/day N/A N/A 6.7E-03 

1.5E+00 mg/kg/day N/A N/A 5.0E-05 
3.0E-Ol mg/kg/day N/A N/A 2.5E-Ol 

NA mg/kg/day N/A N/A --
3.2E-Ol 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 3.0E-03 

6.0E-05 mg/kg/day N/A N/A 4.2E-03 

6.0E-05 mg/kg/day N/A N/A 3.5E-03 

5.0E-02 mg/kg/day N/A N/A 5.5E-05 

3.0E-03 mg/kg/day N/A N/A 6.6E-04 

4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 2.8E-04 

2.0E-02 mg/kg/day N/A N/A --
3.0E-Ol mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --

TOlal Hazard Index Across All Exposure Routes/Pathways 
1.2E-02: 
3.4E-Ol 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: SurfacelSubsurface Soil 

Exposure Medium: SurfacelSubsurface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 

Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,a-TCDD Equivalents 0.0000074 
2.4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2.4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(1) Medium SpecifiC (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 
Units Value 

mglkg 0.0000074 
mglkg 2.62 
mglkg 0.433 
mglkg 0.365 
mglkg 4.77 

mglkg 3.41 
mglkg 252 
mglkg 1.19 
mglkg 26.4 
mglkg 26855 
mglkg 358 

mglkg 0.0000074 

mglkg 2.62 
mglkg 0.433 
mglkg 0.365 
mglkg 4.77 
mglkg 3.41 
mglkg 252 
mglkg 1.19 
mglkg 26.4 
mglkg 26855 

mglkg 358 

TABLE 7.12 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 
Units for Hazard 

Calculation (1) 

mglkg M t.OE-ll 

mglkg M 3.7E-06 
mglkg M 6.1E-07 

mglkg M 5.1E-07 

mglkg M 6.7E-06 

mglkg M 4.8E-06 

mglkg M 3.6E-04 

mglkg M 1.7E-06 
mglkg M 3.7E-05 

mglkg M 3.8E-02 
mglkg M 5.0E-04 

mglkg M 4.3E-13 

mglkg M 5.1E-07 
mg/kg M 8.4E-08 
mglkg M 7.1E-08 
mglkg M 9.2E-07 

mglkg M 6.6E-07 
mglkg M O.OE+OO 
mglkg M 2.3E-09 
mglkg M O.OE+OO 
mglkg M O.OE+OO 
mglkg M O.OE+OO 

Intake 

(Non-Cancer) 

Units 

mglkglday 
mglkglday 
mglkglday 

mglkg/day 
mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 
mg/kglday 

mglkglday 
mg/kglday 
mglkglday 

mglkglday 
mglkglday 

mg/kglday 
mglkg/day 

mglkglday 
mglkglday 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mglkglday NIA NIA --
5.0E-04 mglkg/day NIA NIA 7.4E-03 
6.OE-05 mglkglday N/A NIA 1.0E-02 
6.OE-05 mglkglday NIA NIA a.6E-03 
5.0E-02 mglkglday NIA NIA t.3E-04 

3.0E-03 mg/kglday NIA N/A t.6E-03 
7.0E-02 mglkglday NIA N/A 5.tE-03 
5.0E-04 mglkglday NIA NIA 3.4E-03 
1.5E+00 mglkglday NIA NIA 2.5E-05 
3.0E-Ol mglkglday NIA NIA t.3E-Ol 

NA mg/kglday NIA NIA --
1.6E-Ot 

NA mglkglday NIA NIA --
5.0E-04 mg/kglday NIA NIA 1.0E-03 
6.OE-05 mglkg/day NIA NIA 1.4E-03 
6.OE-05 mglkglday N/A NIA 1.2E-03 
5.0E-02 mglkglday NIA NIA 1.8E-05 
3.0E-03 mglkg/day NIA NIA 2.2E-04 
4.9E-03 mglkglday NIA NIA --
2.5E-05 mglkglday NIA NIA 9.2E-05 
2.0E-02 mglkglday N/A NIA --
3.0E-Ol mglkglday NIA NIA --

NA mglkglday NIA N/A --
3.9E-03 

Total Hazard Index Across All Exposure RouteslPathways I t.7E-Ot I 

8/20/2002 



Exposure 

Route 

Dermal 

Scenario Timeframe: Future 

Medium: Ground Water 
xposure Medium: Ground Water 

xposure Point: SWMU 3 - Shallow Ground Water 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 
Concern Value 

1,1,2,2-Tetrachloroethane 42.7 
1,1,2-Trichloroethane 1.11 

1,I-Dichloroethene 0.213 
cis-l,2-Dichloroethene 11.3 
Tetrachloroethene 0.617 
trans-l ,2-Dichloroethene 2.87 
Trichloroethene 48.9 

Vinyl Chloride 00400 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 00409 
4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 
Aluminum 9S.3 
Barium 87.8 
Cadmium 1.78 
Chromium 7.02 
Iron SOS 
Manganese S8.2 
Nickel 8.86 
Thallium 0.173 

Nitrate 296 
(Total) 

(1) Medium-SpeCIfic (M) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L 00400 
ug/L 1.30 

ug/L 00409 
ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1.78 

ug/L 7.02 

ug/L SOS 
ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

TABLE 7.13 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M 2.2E-OS 

ug/L M 4AE-07 

ug/L M 1.3E-07 

ug/L M 7.SE-06 

ug/L M 1.SE-06 

ug/L M 1.2E-06 

ug/L M 3.4E-OS 

ug/L M 1.IE-07 

ug/L M 1.3E-07 

ug/L M 2.3E-08 

ug/L M S.8E-08 

ug/L M 9.7E-07 

ug/L M 3.7E-06 

ug/L M 3AE-06 

ug/L M 6.9E-08 

ug/L M SAE-07 

ug/L M 2.0E-OS 

ug/L M 2.3E-06 

ug/L M 6.9E-08 

ug/L M 6.7E-09 

ug/L M 1.IE-OS 

Intake 

(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentralion Concentration Quotient 
Units 

6.0E-02 mg/kg/day N/A N/A 3.6E-04 

4.0E-03 mg/kg/day N/A N/A 1.1 E-04 

9.0E-03 mg/kg/day N/A N/A lAE-OS 

1.0E-02 mg/kg/day N/A N/A 7.SE-04 
1.0E-02 mg/kg/day N/A N/A 1.SE-04 

2.0E-02 mg/kg/day N/A N/A S.8E-OS 
3.0E-04 mg/kg/day N/A N/A 1.1E-Ol 

3.0E-03 mg/kg/day N/A N/A 3.SE-OS 
S.OE-04 mg/kg/day N/A N/A 2.7E-04 

6.0E-OS mg/kg/day N/A N/A 3.8E-04 
6.0E-OS mg/kg/day N/A N/A 9.6E-04 

3.0E-03 mg/kg/day N/A N/A 3.2E-04 

1.0E+00 .mg/kg/day N/A N/A 3.7E-06 
4.9E-03 mg/kg/day N/A N/A 6.9E-04 

2.SE-OS mg/kg/day N/A N/A 2.8E-03 
2.0E-02 mg/kg/day N/A N/A 2.8E-OS 
3.0E-Ol mg/kg/day N/A N/A 6.SE-OS 
2.9E-03 mg/kg/day N/A N/A 7.8E-04 
8.0E-04 mg/kg/day N/A N/A 8.6E-OS 
7.0E-OS mg/kg/day N/A N/A 9.6E-OS 

1.6E+00 mg/kg/day N/A N/A 7.2E-06 
1.2E-Ol 

Total Hazard Index Across All Exposure Routes/Pathways I 1.2E-Ol I 

8/20/2002 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 

l.1edium: Ground Water 
xposure Medium: Ground Water 

xposure Point: SWMU 3 - Shallow Ground Water 
~eceptor Population: Construction Worker 
~eceptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 
1,1-Dichloroethene 0.213 

cis-l,2-0ichloroethene 11.3 
Tetrachloroethene 0.617 
trans-1,2-Oichloroethene 2.87 
Trichloroethene 48.9 
Vinyl Chloride 00400 
2.4,6-Trinitrotoluene 1.30 
2-Amino-4,6-0initrotoluene 00409 
4-Amino-2,6-0initrotoluene 1.03 
RDX 27.2 
Aluminum 9S.3 
Barium 87.8 
Cadmium 1.8 

Chromium 7.0 
Iron SOS.S 
Manganese S8.2 
Nickel 8.9 
Thallium 0.2 
Nitrate 29604 

(Total) 

(1) Medium-SpecIfic (M) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L 00400 
ug/L 1.30 

ug/L 00409 
ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1.8 

ug/L 7.0 

ug/L SOS.S 

ug/L S8.2 

ug/L 8.9 

ug/L 0.2 

ug/L 29604 

TABLE 7.14 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M 1.9E-OS 

ug/L M 3.7E-07 

ug/L M 1.1E-07 

ug/L M 6.2E-06 

ug/L M 1.3E-06 

ug/L M 9.SE-07 

ug/L M 2.9E-OS 

ug/L M 8.SE-08 

ug/L M 1.1E-07 

ug/L M 2.0E-08 

ug/L M S.OE-08 

ug/L M 8AE-07 

ug/L M 2.6E-06 

ug/L M S.2E-08 

ug/L M 4.1E-07 

ug/L M I.SE-OS 

ug/L M 1.7E-06 

ug/L M S.1E-08 

ug/L M S.OE-09 

ug/L M 8.6E-06 
ug/L M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-02 mg/kg/day N/A N/A 3.1E-04 

4.0E-03 mg/kg/day N/A N/A 9.3E-OS 
9.0E-03 mg/kg/day N/A N/A 1.2E-OS 
1.0E-02 mg/kg/day N/A N/A 6.2E-04 

1.0E-02 mg/kg/day N/A N/A 1.3E-04 
2.0E-02 mg/kg/day N/A N/A 4.8E-OS 
3.0E-04 mg/kg/day N/A N/A 9.7E-02 

3.0E-03 mg/kg/day N/A N/A 2.8E-OS 
S.OE-04 mg/kg/day N/A N/A 2.3E-04 

6.0E-OS mg/kg/day N/A N/A 3.3E-04 
6.OE-OS mg/kg/day N/A N/A 8.3E-04 
3.0E-03 mg/kg/day N/A N/A 2.8E-04 

1.0E+00 mg/kg/day N/A N/A 2.6E-06 

4.9E-03 mg/kg/day N/A N/A 1.1 E-OS 
2.SE-OS mg/kg/day N/A N/A 1.6E-02 
2.0E-02 mg/kg/day N/A N/A 7.SE-04 
3.0E-01 mg/kg/day N/A N/A S.6E-06 
2.9E-03 mg/kg/day N/A N/A 1.8E-OS 
8.0E-04 mg/kg/day N/A N/A 6.3E-06 
7.0E-OS mg/kg/day N/A N/A 1.2E-01 
1.6E+00 mg/kg/day N/A N/A --

2AE-Ol 

Total Hazard Index Across All Exposure Routes/Pathways I 2AE-01 I 

8/20/2002 



Timeframe: Future 

Construction Worker 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Iinhalation 1,1,2,2-Tetrachloroethane 42.7 ug/L 4.3E-05 

1,1,2-Trichloroethane 1.11 ug/L 1.4E-06 

1,1 -Dichloroethene 0.213 ug/L 1.9E-06 

cis-1,2-Dichloroelhene 11.3 ug/L 2.6E-05 

Tetrachloroethene 0.617 ug/L 3.2E-06 

trans-1,2-Dichloroethene 2.87 ug/L 1.0E-05 

Trichloroethene 48.9 ug/L 1.8E-04 

Vinyl Chloride 0.400 ug/L 4.3E-06 

2,4,6-Trinitrotoluene 1.30 ug/L O.OE+OO 

2-Amino-4,6-Dinitrotoluene 0.409 ug/L O.OE+OO 

4-Amino-2,6-Dinitrotoluene 1.03 ug/L O.OE+OO 

RDX 27.2 ug/L O.OE+OO 

Aluminum 95.3 ug/L O.OE+OO 

Barium 87.8 ug/L O.OE+OO 

Cadmium 1.78 ug/L O.OE+OO 

Chromium 7.02 ug/L O.OE+OO 

Iron 505 ug/L O.OE+OO 

Manganese 58.2 ug/L O.OE+OO 

Nickel 8.86 ug/L O.OE+OO 

Thallium 0.173 ug/L O.OE+OO 

Nitrate 296 ug/L O.OE+OO 

(Total) 

(1) Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

TABLE 7.15 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/m3 R 1.3E-06 

mg/m3 R 4.1E-08 

mg/m3 R 5.5E-08 

mg/m3 R 7.6E-07 

mg/m3 R 9.5E-08 

mg/m3 R 3.0E-07 

mg/m3 R 5.3E-06 

mg/m3 R 1.3E-07 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.4E-01 mg/kg/day N/A N/A 6.8E-07 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.0E-02 mg/kg/day N/A N/A 5.3E-04 

mg/kg/day 2.9E-02 mg/kg/day N/A N/A 4.4E-06 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.0E-03 mg/kg/day N/A N/A --
mg/kg/day 1.4E-04 mg/kg/day N/A N/A --
mg/kg/day 5.7E-05 mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.4E-05 mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --

5.3E-04 

Total Hazard Index Across All Exposure Routes/Pathways I 5.3E-04 I 

8/20/2002 



Exposure 

Route 

Inhalation 

rio Timeframe: Future 

ium: Ground Water 

xposure Medium: Air 

xposure Point: SWMU 3 - Shallow Ground Water 

Construction Worker 

Receptor A e: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1.1.2.2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

T etrachloroethene 0.S17 

trans-1,2-Dichloroethene 2.B7 

Trichloroethene 4B.9 

Vinyl Chloride 0.400 

2,4,S-Trinitrotoluene 1.30 

2-Amino-4,S-Dinitrotoluene 0.409 

4-Amino-2,S-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 

Barium B7.B 

Cadmium 1.7B 

Chromium 7.02 

Iron SOS 

Manganese SB.2 

Nickel B.BS 

Thallium 0.173 

Nitrate 29S 

(Total) 

(1) Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 4.3E-OS 

ug/L 1.4E-OS 

ug/L 1.9E-OS 

ug/L 2.SE-OS 

ug/L 3.2E-OS 

ug/L 1.0E-OS 

ug/L 1.BE-04 

ug/L 4.3E-OS 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

TABLE 7.1S 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/m3 R 9.SE-07 

mg/m3 R 3.1E-OB 

mg/m3 R 4.1E-OB 

mg/m3 R S.7E-07 

mg/m3 R 7.1E-OB 

mg/m3 R 2.2E-07 

mg/m3 R 4.0E-OS 

mg/m3 R 9.4E-OB 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kglday NA mg/kglday N/A N/A --
mg/kglday NA mg/kglday N/A N/A --
mg/kglday NA mg/kglday N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kglday 1.4E-01 mg/kg/day N/A N/A S.1E-07 

mg/kglday NA mg/kglday N/A N/A --
mg/kglday 1.0E-02 mg/kglday N/A N/A 4.0E-04 

mg/kg/day 2.9E-02 mg/kg/day N/A N/A 3.3E-OS 

mg/kglday NA mg/kg/day N/A N/A --
mg/kglday NA mg/kglday N/A N/A .-
mg/kglday NA mg/kglday N/A N/A .-
mg/kglday NA mg/kglday N/A N/A .-
mg/kg/day 1.0E-03 mg/kglday N/A N/A --
mg/kglday 1.4E-04 mg/kglday N/A N/A --
mg/kglday S.7E-OS mg/kglday N/A N/A --
mg/kglday NA mg/kg/day N/A N/A --
mg/kglday NA mg/kg/day N/A N/A --
mg/kglday 1.4E-OS mg/kglday N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kglday NA mg/kglday N/A N/A --
mg/kg/day NA mg/kglday N/A N/A --

4.0E-04 

Total Hazard Index Across All Exposure RouteslPathways 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 

Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrololuene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 

RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 

2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrololuene 0.365 
HMX 4.77 
RDX 3.41 

Barium 252 

Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(I) Medium-SpecIfic (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.0000074 

mg/kg 2.62 

mg/kg 0.433 

mg/kg 0.365 

mg/kg 4.77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1.19 

mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

mg/kg 0.0000074 

mg/kg 2.62 

mg/kg 0.433 

mg/kg 0,365 

mg/kg 4.77 

mg/kg 3.41 

mg/kg 252 
mg/kg 1.19 

mg/kg 26.4 
mg/kg 26855 

mg/kg 358 

TABLE 7.17 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (I) 

mg/kg M 7.0E-13 

mg/kg M 2.5E-07 

mg/kg M 4.IE-08 

mg/kg M 3.4E-08 

mg/kg M 4.5E-07 

mg/kg M 3.2E-07 

mg/kg M 2.4E-05 

mg/kg M 1.IE-07 

mg/kg M 2.5E-06 

mg/kg M 2.5E-03 

mg/kg M 3.4E-05 

mg/kg M I.4E-13 

mg/kg M 1.6E-07 

mg/kg M 2.7E-08 

mg/kg M 2.3E-08 

mg/kg M 3.0E-07 

mg/kg M 2.IE-07 

mg/kg M O.OE+OO 
mg/kg M 7.4E-IO 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 4.9E-04 

6.0E-05 mg/kg/day N/A N/A 6.8E-04 

6.0E-05 mg/kg/day N/A N/A 5.7E-04 
5.0E-02 mg/kg/day N/A N/A 9.0E-06 

3.0E-03 mg/kg/day N/A N/A 1.IE-04 

7.0E-02 mg/kg/day N/A N/A 3.4E-04 
5.0E-04 mg/kg/day N/A N/A 2.2E-04 

1,5E+00 mg/kg/day N/A N/A 1,7E-06 

3.0E-OI mg/kg/day N/A N/A 8.4E-03 

NA mg/kg/day N/A N/A --
1.1 E-02 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 3.3E-04 
6.0E-05 mg/kg/day N/A N/A 4.5E-04 

6.0E-05 mg/kg/day N/A N/A 3.8E-04 

5.0E-02 mg/kg/day N/A N/A 5.9E-06 
3.0E-03 mg/kg/day N/A N/A 7.0E-05 

4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 3.0E-05 
2.0E-02 mg/kg/day N/A N/A --
3.0E-OI mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --
1.3E-03 

Total Hazard Index Across All Exposure Routes/Pathways I 1,2E-02 I 

8/20/2002 



Exposure 

Route 

Iingestion 

Dermal 

aria Timeframe: Future 

ium: Surface Soil 

xposure Medium: Surface Soil 

Exposure Point: SWMU 3- Old Jeep Trail 
Receptor Population: Maintenance Worker 

Receptor A e: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8' TCDD Equivalents 0,0000074 

2,4,6-Trinitrotoluene 2,62 

2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0,365 
HMX 4,77 

RDX 3.41 

Barium 252 
Cadmium 1,19 

Chromium 26.4 

Iron 26855 

Lead 358 
(Total) 

2,3,7,8-TCDD Equivalents 0,0000074 

2,4,6-Trinitrotoluene 2,62 

2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0,365 

HMX 4,77 

RDX 3.41 
Barium 252 

Cadmium 1,19 

Chromium 26.4 
Iron 26855 

Lead 358 
(Total) 

(1) Medium SpeCifiC (M) EPC selected for hazard calculation, 
(2) Chronic, 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0,0000074 

mg/kg 2,62 

mg/kg 0.433 

mg/kg 0.365 

mg/kg 4,77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1.19 

mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

mg/kg 0,0000074 

mg/kg 2,62 

mg/kg 0.433 
mg/kg 0,365 

mg/kg 4,77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1,19 

mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

TABLE 7,18 

CALCULATION OF NON·CANCER HAZARDS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non·Cancer) 

Units for Hazard 
Calculation (1) 

mg/kg M 1,7E-13 

mg/kg M 6,2E·08 

mg/kg M I,OE'08 

mg/kg M 8,6E·09 

mg/kg M 1,IE·07 

mg/kg M 8,OE·08 

mg/kg M 5,9E·06 

mg/kg M 2,8E·08 

mg/kg M 6,2E·07 

mg/kg M 6,3E·04 

mg/kg M 8.4E·06 

mg/kg M 6,9E-15 

mg/kg M 8,IE·09 

mg/kg M 1,3E·09 

mg/kg M 1.1 E·09 

mg/kg M 1.5E·08 

mg/kg M 1.1 E·08 
mg/kg M O,OE+OO 

mg/kg M 3,7E-ll 

mg/kg M O,OE+OO 

mg/kg M O,OE+OO 

mg/kg M O,OE+OO 

Intake 
(Non·Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 
Units 

NA mg/kg/day N/A N/A .. 
5,OE·04 mg/kg/day N/A N/A 1,2E·04 

6,OE·05 mg/kg/day N/A N/A 1,7E·04 

6,OE·05 mg/kg/day N/A N/A I.4E·04 
5,OE·02 mg/kg/day N/A N/A 2,2E·06 
3,OE·03 mg/kg/day N/A N/A 2,7E·05 

7,OE·02 mg/kg/day N/A N/A 8,5E·05 

5,OE·04 mg/kg/day N/A N/A 5,6E·05 

1,5E+00 mg/kg/day N/A N/A 4,IE·07 

3,OE·Ol mg/kg/day N/A N/A 2,IE·03 

NA mg/kg/day N/A N/A .. 

2,7E·03 

NA mg/kg/day N/A N/A .. 

5,OE·04 mg/kg/day N/A N/A 1.6E·05 

6.OE·05 mg/kg/day N/A N/A 2,2E·05 
6,OE·05 mg/kg/day N/A N/A 1,9E·05 

5,OE·02 mg/kg/day N/A N/A 3,OE·07 
3,OE·03 mg/kg/day N/A N/A 3,5E·06 
4,9E·03 mg/kg/day N/A N/A .. 
2,5E·05 mg/kg/day N/A N/A 1.5E·06 
2,OE·02 mg/kg/day N/A N/A .. 

3.0E·Ol mg/kg/day N/A N/A .. 
NA mg/kg/day N/A N/A .. 

6,3E·05 

Total Hazard Index Across All Exposure Routes/Pathways 2,8E·03 

8/20/2002 



Exposure 

Route 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Linle Sulphur Creek 
Receptor Population: Maintenance Worker 
Receptor AQe: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.S29 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.OS9 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.784 

Lead 29.1 
(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 
Units Value 

ug/L 64.0 

ug/L 0.S29 

ug/L 3.23 

ug/L 1.36 
ug/L 0.OS9 

ug/L 0.384 

ug/L 1.06 

ug/L 63.0 
ug/L 0.784 

ug/L 29.1 

TABLE 7.19 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

ug/L M 2.SE-07 

ug/L M 1.3E-08 

ug/L M 9.3E-08 

ug/L M 1.3E-06 

ug/L M 4.6E-07 

ug/L M 3.4E-09 

ug/L M 9.SE-09 

ug/L M 3.6E-07 
ug/L M 4.9E-09 

ug/L M 1.8E-07 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

1.0E-Ol mg/kg/day N/A N/A 2.SE-06 

I.4E-03 mg/kg/day N/A N/A 9.0E-06 

6.0E-02 mg/kg/day N/A N/A 1.SE-06 

2.0E-02 mg/kg/day N/A N/A 6.7E-OS 

3.0E-02 mg/kg/day N/A N/A 1.SE-OS 
6.0E-OS mg/kg/day N/A N/A S.7E-OS 

6.0E-OS mg/kg/day N/A N/A 1.6E-04 

3.0E-03 mg/kg/day N/A N/A 1.2E-04 

6.0E-OS mg/kg/day N/A N/A 8.1E-OS 

NA mg/kg/day N/A N/A --
S.lE-04 

Total Hazard Index Across All Exposure Routes/Pathways 

8/20/2002 



Exposure 

Route 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - little Sulphur Creek 

Receptor Population: Maintenance Worker 
Receptor AQe: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.3S4 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.7S4 
Lead 29.1 

(Total) 

(1) Medium SpeCifiC (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 
Units Value 

ug/L 64.0 
ug/L 0.529 
ug/L 3.23 
ug/L 1.36 

ug/L 0.059 
ug/L 0.3S4 
ug/L 1.06 
ug/L 63.0 
ug/L 0.7S4 

ug/L 29.1 

TABLE 7.20 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

ug/L M 1.0E-07 
ug/L M 5.2E-09 

ug/L M 3.SE-OS 

ug/L M 5.SE-07 
ug/L M 2.0E-07 
ug/L M 1.5E-09 

ug/L M 4.1E-09 
ug/L M 1.6E-0? 

ug/L M I.SE-09 

ug/L M 6.SE-OS 

Intake 

(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

1.0E-Ol mg/kg/day N/A N/A 1.0E-06 
I.4E-03 mg/kg/day N/A N/A 3.7E-06 
6.0E-02 mg/kg/day N/A N/A 6.3E-07 

2.0E-02 mg/kg/day N/A N/A 2.9E-05 
3.0E-02 mg/kg/day N/A N/A 6.7E-06 
6.0E-05 mg/kg/day N/A N/A 2.5E-05 
6.0E-05 mg/kg/day N/A N/A 6.9E-05 
3.0E-03 mg/kg/day N/A N/A 5.2E-05 
6.0E-05 mg/kg/day N/A N/A 3.0E-05 

NA mg/kg/day N/A N/A --
2.2E-04 

Total Hazard Index Across All Exposure Routes/Pathways I 2.2E-04 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 

Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 
2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

(1) Medium-SpeCIfic (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mglkg 0.178 

mglkg 14916 

mglkg 2.88 

mglkg 359 

mglkg 1.78 

mglkg 120 

mglkg 0.178 

mglkg 14916 

mglkg 2.88 

mglkg 359 

mglkg 1.78 

mglkg 120 

TABLE 7.21 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mglkg M 1.7E-08 

mglkg M 1.4E-03 

mglkg M 2.7E-07 

mglkg M 3.4E-05 

mglkg M 1.7E-07 
mglkg M 1.1 E-05 

mglkg M 1.1E-08 

mglkg M O.OE+OO 

mglkg M O.OE+OO 
mglkg M O.OE+OO 
mglkg M 1.1E-09 

mglkg M O.OE+OO 

Intake 
(Non-Cancer) 

Units 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 
mglkglday 

mglkglday 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-05 mglkglday NIA NIA 2.8E-04 

1.0E+00 mglkglday NIA NIA 1.4E-03 

4.0E-04 mglkglday NIA NIA 6.8E-04 
7.0E-02 mglkglday NIA NIA 4.8E-04 

5.0E-04 mglkglday NIA NIA 3.3E-04 
NA mglkglday NIA NIA --

3.2E-03 
6.0E-05 mglkglday NIA NIA 1.8E-04 

1.0E+00 mglkglday NIA NIA --
6.0E-05 mglkglday NIA NIA --

4.9E-03 mglkglday NIA NIA --
2.5E-05 mglkglday NIA NIA 4.4E-05 

NA mglkglday NIA NIA --
2.3E-04 

Total Hazard Index Across All Exposure RouteslPathways 3.4E-03 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Maintenance Worker 
Receptor Aqe: Adult 

Chemical Medium 

of Potential EPC 
Concern Value 

2-Amino-4,6-Dinitrotoluene 0.t78 

Aluminum 14916 

Antimony 2.88 

Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 

Aluminum 14916 
Antimony 2.88 

Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.t78 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 

mg/kg 1.78 

mg/kg 120 

TABLE 7.22 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (t) 

mg/kg M 4.2E-09 

mg/kg M 3.SE-04 

mg/kg M 6.8E-08 

mg/kg M 8.4E-06 

mg/kg M 4.2E-08 

mg/kg M 2.8E-06 

mg/kg M S.SE-l0 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 

mg/kg M S.SE-ll 

mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-OS mg/kg/day N/A N/A 7.0E-OS 

1.0E+00 mg/kg/day N/A N/A 3.SE-04 

4.0E-04 mg/kg/day N/A N/A 1.7E-04 

7.0E-02 mg/kg/day N/A N/A 1.2E-04 
S.OE-04 mg/kg/day N/A N/A 8.3E-OS 

NA mg/kg/day N/A N/A --
7.9E-04 

6.OE-OS mg/kg/day N/A N/A 9.2E-06 

1.0E+00 mg/kg/day N/A N/A --
6.OE-OS mg/kg/day N/A N/A --
4.9E-03 mg/kg/day N/A N/A --
2.SE-OS mg/kg/day N/A N/A 2.2E-06 

NA mg/kg/day N/A N/A --
1.IE-OS 

Total Hazard Index Across All Exposure Routes/Pathways 

8/20/2002 



Exposure 

Route 

Ingestion 

permal 

Scenario Timeframe: Future 
Medium: Surface Soil 

xposure Medium: Surface Soil 

xposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Occupational Workers 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 

2.4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2.4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 

RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(1) Medium SpecIfic (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

mg/kg 0.0000074 
mg/kg 2.62 
mg/kg 0.433 
mg/kg 0.365 
mg/kg 4.77 
mg/kg 3.41 
mg/kg 252 

mg/kg 1.19 
mg/kg 26.4 
mg/kg 26855 

mg/kg 358 

mg/kg 0.0000074 
mg/kg 2.62 
mg/kg 0.433 
mg/kg 0.365 
mg/kg 4.77 

mg/kg 3.41 
mg/kg 252 
mg/kg 1.19 

mg/kg 26.4 
mg/kg 26855 
mg/kg 358 

TABLE 7.23 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 
Units for Hazard 

Calculation (1) 

mg/kg M 7.2E-12 

mg/kg M 2.6E-06 

mg/kg M 4.2E-07 

mg/kg M 3.6E-07 
mg/kg M 4.7E-06 

mg/kg M 3.3E-06 

mg/kg M 2.5E-04 

mg/kg M 1.2E-06 

mg/kg M 2.6E-05 

mg/kg M 2.6E-02 
mg/kg M 3.5E-04 

mg/kg M I.4E-12 

mg/kg M 1.7E-06 

mg/kg M 2.8E-07 

mg/kg M 2.4E-07 

mg/kg M 3.1E-06 

mg/kg M 2.2E-06 

mg/kg M O.OE+OO 
mg/kg M 7.7E-09 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 5.1E-03 

6.0E-05 mg/kg/day N/A N/A 7.1E-03 
6.0E-05 mg/kg/day N/A N/A 5.9E-03 
5.0E-02 mg/kg/day N/A N/A 9.3E-05 
3.0E-03 mg/kg/day N/A N/A 1.IE-03 
7.0E-02 mg/kg/day N/A N/A 3.5E-03 
5.0E-04 mg/kg/day N/A N/A 2.3E-03 

t.5E+00 mg/kg/day N/A N/A 1.7E-05 
3.0E-Ol mg/kg/day N/A N/A 8.8E-02 

NA mg/kg/day N/A N/A --

1.IE-Ol 
NA mg/kg/day N/A N/A --

5.0E-04 mg/kg/day N/A N/A 3.4E-03 
6.0E-05 mg/kg/day N/A N/A 4.7E-03 

6.0E-05 mg/kg/day N/A N/A 3.9E-03 
5.0E-02 mg/kg/day N/A N/A 6.2E-05 

3.0E-03 mg/kg/day N/A N/A 7.3E-04 

4.9E-03 mg/kg/day N/A N/A --

2.5E-05 mg/kg/day N/A N/A 3.1E-04 

2.0E-02 mg/kg/day N/A N/A --
3.0E-Ol mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --
t.3E-02 

Total Hazard Index Across All Exposure Routes/Pathways 1.3E-Ol 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

rio Timeframe: Future 

Surface Soil 

Chemical 

of Potential 

Concern 

2,3,7,8-TCDD Equivalents 

204,6-Trinitrotoluene 
2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 
HMX 
RDX 
Barium 
Cadmium 

Chromium 
Iron 

Lead 
(Total) 

2,3,7,8-TCDD Equivalents 
204,6-Trinitrotoluene 
2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 
Barium 
Cadmium 
Chromium 

Iron 
Lead 

(Total) 

Medium 

EPC 
Value 

0,0000074 
2,62 

0.433 
0,365 
4,77 
3.41 

252 
1,19 

26.4 

26855 
358 

0,0000074 
2,62 

0.433 
0,365 
4,77 

3.41 
252 
1,19 

26.4 

26855 

358 

(1) Medium-Specific (M) EPC selected for hazard calculation, 
(2) Chronic, 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0,0000074 

mg/kg 2,62 

mg/kg 0.433 

mg/kg 0,365 

mg/kg 4,77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1.19 

mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

mg/kg 0,0000074 

mg/kg 2,62 

mg/kg 0.433 
mg/kg 0,365 

mg/kg 4,77 

mg/kg 3.41 
mg/kg 252 

mg/kg 1,19 

mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

TABLE 7,24 

CALCULATION OF NON-CANCER HAZARDS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (I) 

mg/kg M 3,2E-12 

mg/kg M 1,IE-06 

mg/kg M 1,9E-07 

mg/kg M 1,6E-07 

mg/kg M 2,OE-06 

mg/kg M 1,5E-06 

mg/kg M 1.1 E-04 

mg/kg M 5,IE-07 

mg/kg M 1,IE-05 

mg/kg M 1,2E-02 

mg/kg M 1,5E-04 

mg/kg M 1,3E-13 

mg/kg M 1,5E-07 

mg/kg M 2,5E-08 

mg/kg M 2,IE-08 

mg/kg M 2,7E-07 

mg/kg M 1.9E-07 

mg/kg M O,OE+OO 

mg/kg M 6,7E-IO 

mg/kg M O,OE+OO 

mg/kg M O,OE+OO 

mg/kg M O,OE+OO 

Intake 

(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5,OE-04 mg/kg/day N/A N/A 2,2E-03 

6.0E-05 mg/kg/day N/A N/A 3,IE-03 

6,OE-05 mg/kg/day N/A N/A 2.6E-03 

5,OE-02 mg/kg/day N/A N/A 4,IE-05 

3,OE-03 mg/kg/day N/A N/A 4,9E-04 

7,OE-02 mg/kg/day N/A N/A 1,5E-03 

5,OE-04 mg/kg/day N/A N/A I,OE-03 

1,5E+00 mg/kg/day N/A N/A 7,5E-06 

3,OE-Ol mg/kg/day N/A N/A 3,8E-02 

NA mg/kg/day N/A N/A --

4,9E-02 

NA mg/kg/day N/A N/A --

5,OE-04 mg/kg/day N/A N/A 3,OE-04 
6,OE-05 mg/kg/day N/A N/A 4,IE-04 
6,OE-05 mg/kg/day N/A N/A 3.4E-04 

5,OE-02 mg/kg/day N/A N/A 5.4E-06 
3,OE-03 mg/kg/day N/A N/A 6.4E-05 
4,9E-03 mg/kg/day N/A N/A --
2,5E-05 mg/kg/day N/A N/A 2,7E-05 

2.0E-02 mg/kg/day N/A N/A --
3,OE-Ol mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --

1,lE-03 

Total Hazard Index Across All Exposure Routes/Pathways 5,IE-02 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

ScenariO Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 

Exposure Poin!: SWMU 3 - Shallow Ground Water 

Receptor Population: Occupational Workers 
Receptor Age: Adult 

Chemical Medium 
of Polential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dlchloroelhene 0.213 

Cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0,617 

trans-1.2-Dichloroethene 2,87 

Trlchloroethene 48.9 
Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinllrotoluene 0.409 
4-Amino-2,6-Dinitratoluene 1.03 

RDX 27.2 

Aluminum 9S.3 
Barium 87,8 

Cadmium 1.78 

Chromium 7.02 

Iron SOS 
Manganese S8,2 

Nickel 8.86 
Thallium 0.173 

Nitrate 296 

(Total) 

1.1,2.2-Tetrachloroethane 42.7 

1.1.2-Trichloroelhane 1.11 

1.1-0ichloroethene 0,213 

cls-1.2-0ichloroelhene 11.3 
Tetrachloroethene 0.617 
trans-1,2-0ichloroethene 2.87 

Trichloroethene 48.9 
Vinyl Chloride 0.400 
2.4,6-Trinitrotoluene 1.30 

2-Amino-4.6-0initrotoluene 0.409 
4-Amlno-2,6-0initrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 
Barium 87.8 

Cadmium 1.78 
Chromium 7.02 

Iron SOS 
Manganese S8,2 

Nickel 8.86 
Thallium 0,173 

Nitrate 296 
(Total) 

(1) Medium SpecIfic (M) EPC selected for hazard calculallon, 

(2) Chronic, 

Medium Route 

EPC EPC 

Units Value 

ug/L 42,7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L 0.400 

ug/L 1,30 

ug/L 0.409 

ug/L 1.03 

ug/L 27,2 

ug/L 9S,3 

ug/L 87,8 

ug/L 1.78 

ug/L 7,02 

ug/L SOS 

ug/L S8,2 

ug/L 8.86 

ug/L 0,173 

ug/L 296 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0,617 

ug/L 2.87 

ug/L 48,9 

ug/L Q.400 

ug/L 1,30 

ug/L 0.409 

ug/L 1.03 

ug/L 27,2 

ug/L 95,3 

ug/L 87.8 

ug/L 1,78 

ug/L 7.02 

ug/L SOS 

ug/L S8.2 

ug/L 8,86 

ug/L 0,173 

ug/L 296 

TABLE 7.2S 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Roule EPC Inlake 

EPC Selected (Non-Cancer) 

Unlls for Hazard 

Calculation (1) 

ug/L M 4.2E-04 

ug/L M 1.1E-OS 

ug/L M 2.1E-06 

ug/L M 1,lE-04 

ug/L M 6.0E-06 

ug/L M 2.8E-OS 

ug/L M 4,8E-04 

ug/L M 3.9E-06 

ug/L M 1.3E-OS 

ug/L M 4.0E-06 

ug/L M 1,OE-OS 

ug/L M 2.7E-04 

ug/L M 9,3E-04 

ug/L M 8.6E-04 

ug/L M 1.7E-OS 

ug/L M 6.9E-OS 

ug/L M 4,9E-03 

ug/L M S.7E-04 

ug/L M 8,7E-OS 

ug/L M 1.7E-06 

ug/L M 2.9E-03 

ug/L M 1.3E-OS 

ug/L M 2.SE-07 

ug/L M 6,8E-08 

ug/L M 3,9E-06 

ug/L M 8,8E-07 

ug/L M 6,OE-07 

ug/L M 1.9E-OS 

ug/L M 4,9E-08 

ug/L M 7,8E-08 

ug/L M 1.4E-08 

ug/L M 3.4E-08 

ug/L M S.7E-07 

ug/L M 7.7E-07 

ug/L M 7.1E-07 

ug/L M 1.4E-08 

ug/L M 1.1 E-07 

ug/L M 4,lE-06 

ug/L M 4.7E-07 

ug/L M 1.4E-08 

ug/L M 1.4E-09 

ug/L M 2.4E-06 

In lake Reference 
(Non-Cancer) Dose (2) 

Units 

mg/kg/day 6.0E-02 

mg/kg/day 4,OE-03 

mg/kg/day 9.0E-03 

mg/kg/day 1.0E-02 

mg/kg/day 1.0E-02 

mg/kg/day 2.0E-02 

mg/kg/day 3,OE-04 

mg/kg/day 3.0E-03 

mg/kg/day S.OE-04 

mg/kg/day 6,OE-OS 

mg/kg/day 6,OE-OS 

mg/kg/day 3,OE-03 

mg/kg/day 1.0E+00 

mg/kg/day 7.0E-02 

mg/kg/day S,OE-04 

mg/kg/day 1.SE+00 

mg/kg/day 3.0E-Ol 

mg/kg/day 7.2E-02 

mg/kg/day 2.0E-02 

mg/kg/day 7,OE-OS 

mg/kg/day 1.6E+00 

mg/kg/day 6.0E-02 

mg/kg/day 4,OE-03 

mg/kg/day 9.0E-03 

mg/kg/day 1.0E-02 

mg/kg/day 1,OE-02 

mg/kg/day 2.0E-02 

mg/kg/day 3.0E-04 

mg/kg/day 3.0E-03 

mg/kg/day S,OE-04 

mg/kg/day 6.0E-OS 

mg/kg/day 6.0E-OS 

mg/kg/day 3,OE-03 

mg/kg/day 1.0E+00 

mg/kg/day 4.9E-03 

mg/kg/day 2,SE-OS 

mg/kg/day 2.0E-02 

mg/kg/day 3,OE-Ol 

mg/kg/day 2,9E-03 

mg/kg/day 8.0E-04 

mg/kg/day 7,OE-OS 

mg/kg/day 1.6E+00 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Units 

mg/kg/day N/A N/A 7.0E-03 

mg/kg/day N/A N/A 2,7E-03 

mg/kg/day N/A N/A 2,3E-04 

mg/kg/day N/A NlA l.lE-02 

mg/kg/day N/A N/A 6,OE-04 

mg/kg/day N/A NlA 1.4E-03 

mg/kg/day N/A NlA 1.6E+00 

mg/kg/day N/A NlA 1,3E-03 

mg/kg/day N/A N/A 2.SE-02 

mg/kg/day N/A NlA 6.7E-02 

mg/kg/day N/A NlA 1.7E-Ol 

mg/kg/day N/A N/A 8.9E-02 

mg/kg/day N/A NlA 9.3E-04 

mg/kg/day N/A N/A 1.2E-02 

mg/kg/day N/A N/A 3.SE-02 

mg/kg/day N/A N/A 4.6E-OS 

mg/kg/day N/A N/A 1.6E-02 

mg/kg/day N/A N/A 7.9E-03 

mg/kg/day N/A N/A 4.3E-03 

mg/kg/day N/A N/A 2.4E-02 

mg/kg/day N/A N/A 1.8E-03 

2.1E+00 

mg/kg/day N/A N/A 2.1E-04 

mg/kg/day N/A N/A 6.1E-OS 

mglkg/day N/A N/A 7.SE-06 

mg/kg/day N/A N/A 3.9E-04 

mg/kg/day N/A N/A 8.8E-OS 

mg/kg/day N/A N/A 3.0E-OS 

mg/kg/day N/A N/A 6.4E-02 

mg/kg/day N/A N/A 1.6E-OS 

mg/kg/day N/A N/A 1.6E-04 

mg/kg/day N/A N/A 2.3E-04 

mg/kg/day N/A N/A S,7E-04 

mg/kg/day N/A N/A 1.9E-04 

mg/kg/day N/A N/A 7.7E-07 

mg/kg/day N/A N/A 1.4E-04 

mg/kg/day N/A N/A S.7E-04 

mg/kg/day N/A N/A S.8E-06 

mg/kg/day N/A N/A l.4E-OS 

mg/kg/day N/A N/A 1.6E-04 

mg/kg/day N/A N/A 1.8E-OS 

mg/kg/day N/A N/A 2.0E-OS 

mg/kg/day N/A N/A l.SE-06 

6,7E-02 

Total Hazard Index Across All Exposure Routes/Pathways I 2.1E+00 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Timeframe: Future 
: Ground Water 

Occupational Workers 

Chemical Medium 
of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 
cis-l,2-Dichloroethene 11.3 

Tetrachloroethane 0.617 

Irans-l,2-0ichloroethene 2.B7 

Trichloroethene 4B.9 

Vinyl Chloride DAOO 
2.4,6-Trinitrotoluene 1.30 

2-Arnino-4.6-Dinitrotoluene 0.409 

4-Arnlno-2.6-0initrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron 505 
Manganese SB.2 

Nickel 8.B6 

Thallium 0.173 

Nitrate 296 

(Total) 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 
l,l-0ichloroethene 0.213 

cis-l.2-Dichloroethene 11.3 

Tetrachloroethane 0.617 

tranS-l,2-Dichloroethene 2.87 

Trichloroethene 48.9 
Vinyl Chloride 0.400 

2,4,6-Trlnitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 0.409 
4-Amino-2,6-Dinitrololuene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium B7.B 

Cadmium 1.78 

Chromium 7.02 

Iron 505 
Manganese SB.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 
(Total) 

(1) Medium-SpecIfic (M) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.B7 

ugiL 4B.9 

ug/L DAOO 
ug/L 1.30 

ug/L 0.409 

ug/L 1.03 

ug/L 27.2 

ug/L 95.3 

ug/L 87,8 

ug/L 1.78 

ug/L 7.02 

ug/L 505 
ug/L 58.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

ug/L 42.7 

ug/L 1.11 
ug/L 0.213 

ug/L 11.3 
ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L 0.400 

ug/L 1.30 

ug/L 0.409 

ug/L 1.03 

ug/L 27.2 

ug/L 95.3 

ug/L 87.8 

ug/L 1.78 

ug/L 7.02 

ug/L 505 
ug/L S8.2 

ug/L 8.86 
ug/L 0.173 

ug/L 296 

TABLE 7.26 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M 3.7E-04 

ug/L M 9.SE-06 

ug/L M 1.BE-06 

ug/L M 9.7E-OS 

ug/L M S.3E-06 

ug/L M 2.SE-OS 

ugiL M 4.2E-04 

ug/L M 3.4E-OS 

ug/L M 1.1E-OS 

ug/L M 3.SE-06 

ug/L M B.BE-06 

ug/L M 2.3E-04 

ug/L M B.2E-04 

ug/L M 7.SE-04 

ug/L M I.SE-OS 

ug/L M 6.0E-OS 

ug/L M 4.3E-03 

ug/L M S.OE-04 

ug/L M 7.6E-OS 

ug/L M 1.SE-06 

ug/L M 2.SE-03 

ug/L M 9.1E-OS 

ug/L M 1.8E-07 

ug/L M 4.8E-OB 

ug/L M 2.8E-06 

ug/L M 6.3E-07 

ug/L M 4.3E-07 

ug/L M I.4E-OS 

ug/L M 3.SE-08 

ug/L M S.SE-OB 

ug/L M 9.7E-09 

ug/L M 2.4E-08 

ug/L M 4.1E-07 

ug/L M 4.SE-07 

ug/L M 4.1E-07 

ug/L M 8.4E-09 

ug/L M 6.6E-08 

ug/L M 2.4E-06 

ug/L M 2.7E-07 

ug/L M 8.4E-09 

ug/L M B.2E-l0 

ug/L M 1.4E-06 

Intake 

(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-02 mg/kg/day N/A N/A 6.1E-03 

4.0E-03 mg/kg/day N/A N/A 2.4E-03 

9.0E-03 mg/kg/day N/A N/A 2.0E·04 

1.0E-02 mg/kg/day N/A N/A 9.7E-03 

1.0E-02 mg/kg/day N/A N/A S.3E-04 

2.0E-02 mg/kg/day N/A N/A 1.2E-03 

3.0E-04 mg/kglday N/A N/A 1.4E+OO 

3.0E-03 mg/kg/day N/A N/A 1.1 E-03 

S.OE-04 mg/kg/day N/A N/A 2.2E-02 

6.0E-OS mg/kg/day N/A N/A S.BE-02 

6.0E-OS mg/kg/day N/A NlA 1.SE-Ol 

3.0E-03 mg/kg/day N/A N/A 7.BE-02 

1.0E+00 mg/kg/day N/A N/A B.2E-04 

7.0E-02 mg/kg/day N/A N/A 1.1E-02 

S.OE-04 mg/kg/day N/A N/A 3.1E-02 

1.SE+00 mg/kg/day N/A N/A 4.0E-OS 

3.0E-Ol mg/kg/day N/A N/A I.4E-02 

7.2E-02 mg/kg/day N/A N/A 6.9E-03 

2.0E-02 mg/kg/day N/A N/A 3.8E-03 

7.0E-OS mg/kg/day N/A N/A 2.1E-02 

1.6E+00 mglkglday N/A N/A 1.SE-03 

1.8E+00 

6.0E-02 mg/kg/day N/A N/A 1.SE-04 

4.0E-03 mg/kg/day N/A N/A 4.4E-OS 

9.0E-03 mg/kg/day N/A N/A S.4E-06 

1.0E-02 mg/kg/day N/A N/A 2.8E-04 

1.0E-02 mg/kg/day N/A N/A 6.3E-OS 

2.0E-02 mg/kg/day N/A N/A 2.2E-OS 

3.0E-04 mg/kg/day N/A N/A 4.6E·02 

3.0E-03 mg/kg/day N/A N/A 1.2E-OS 

S.OE-04 mg/kg/day N/A N/A 1.1E-04 

6.0E-OS mg/kg/day N/A N/A 1.6E-04 

6.0E-OS mg/kg/day N/A N/A 4.1E·04 

3.0E-03 mg/kg/day N/A N/A 1.4E-04 

1.0E+00 mg/kg/day N/A N/A 4.SE-07 

4.9E-03 mg/kg/day N/A N/A 8.SE-OS 

2.SE-OS mg/kg/day N/A N/A 3.4E-04 

2.0E-02 mg/kg/day N/A N/A 3.4E-06 

3.0E-Ol mg/kg/day N/A N/A 8.OE-OS 

2.9E-03 mg/kg/day N/A N/A 9.SE-OS 

8.0E-04 mg/kg/day N/A N/A 1.0E-OS 

7.0E-OS mg/kg/day N/A N/A 1.2E-OS 

1.6E+00 mg/kg/day N/A N/A B.8E-07 

4.8E-02 

Total Hazard Index Across All Exposure Routes/Pathways I 1.9E+00 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 

Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4.6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinltrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(1) Medium Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 
Units Value 

mg/kg 0.0000074 

mg/kg 2.62 

mg/kg 0.433 

mg/kg 0.365 
mg/kg 4.77 
mg/kg 3.41 
mg/kg 252 

mg/kg 1.19 
mg/kg 26.4 

mg/kg 26855 
mg/kg 358 

mg/kg 0.0000074 

mg/kg 2.62 

mg/kg 0.433 

mg/kg 0.365 

mg/kg 4.77 
mg/kg 3.41 

mg/kg 252 
mg/kg 1.19 
mg/kg 26.4 
mg/kg 26855 
mg/kg 358 

TABLE 7.27 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

mg/kg M 7.0E-12 

mg/kg M 2.5E-06 

mg/kg M 4.1E-07 

mg/kg M 3.5E-07 
mg/kg M 4.5E-06 

mg/kg M 3.2E-06 

mg/kg M 2.4E-04 

mg/kg M 1.1 E-06 

mg/kg M 2.5E-05 

mg/kg M 2.6E-02 
mg/kg M 3.4E-04 

mg/kg M I.4E-12 

mg/kg M 1.6E-06 
mg/kg M 2.7E-07 

mg/kg M 2.3E-07 

mg/kg M 3.0E-06 

mg/kg M 2.1E-06 
mg/kg M O.OE+OO 
mg/kg M 7.5E-09 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 5.0E-03 

6.OE-05 mg/kg/day N/A N/A 6.9E-03 

6.OE-05 mg/kg/day N/A N/A 5.8E-03 
5.0E-02 mg/kg/day N/A N/A 9.1E-05 

3.0E-03 mg/kg/day N/A N/A 1.1 E-03 
7.0E-02 mg/kg/day N/A N/A 3.4E-03 
5.0E-04 mg/kg/day N/A N/A 2.3E-03 

1.5E+00 mg/kg/day N/A N/A 1.7E-05 

3.0E-Ol mg/kg/day N/A N/A 8.5E-02 
NA mg/kg/day N/A N/A --

1.IE-Ol 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 3.3E-03 

6.OE-05 mg/kg/day N/A N/A 4.5E-03 
6.OE-05 mg/kg/day N/A N/A 3.8E-03 
5.0E-02 mg/kg/day N/A N/A 6.OE-05 
3.0E-03 mg/kg/day N/A N/A 7.1E-04 
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 3.0E-04 
2.0E-02 mg/kg/day N/A N/A --
3.0E-Ol mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --
1.3E-02 

Total Hazard Index Across All Exposure Routes/Pathways I 1.2E-Ol I 

8/2012002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWM U 3 - Old Jeep Trail 
Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 

Cadmium 1.19 

Chromium 26.4 
Iron 26855 

Lead 358 
(Total) 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 

RDX 3.41 
Barium 252 

Cadmium 1.19 
Chromium 26.4 
Iron 26855 

Lead 358 
(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.0000074 

mg/kg 2.62 

mg/kg 0.433 

mg/kg 0.365 

mg/kg 4.77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1.19 

mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

mg/kg 0.0000074 

mg/kg 2.62 

mg/kg 0.433 

mg/kg 0.365 

mg/kg 4.77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1.19 
mg/kg 26.4 

mg/kg 26855 

mg/kg 358 

TABLE 7.28 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 1.8E-12 

mg/kg M 6.2E-07 

mg/kg M 1.0E-07 

mg/kg M 8.7E-08 

mg/kg M 1.lE-06 

mg/kg M 8.1E-07 

mg/kg M 6.0E-05 

mg/kg M 2.8E-07 

mg/kg M 6.3E-06 

mg/kg M 6.4E-03 

mg/kg M 8.5E-05 

mg/kg M 1.4E-13 

mg/kg M 1.6E-07 

mg/kg M 2.7E-08 

mg/kg M 2.3E-08 

mg/kg M 3.0E-07 

mg/kg M 2.1E-07 

mg/kg M O.OE+OO 

mg/kg M 7.5E-l0 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

mg/kg M O.OE+OO 

Intake 

(Non-Cancer) 

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 

Reference Reference Relerence Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --

5.0E-04 mg/kg/day N/A N/A 1.2E-03 
6.0E-05 mg/kg/day N/A N/A 1.7E-03 

6.0E-05 mg/kg/day N/A N/A 1.4E-03 
5.0E-02 mglkg/day N/A N/A 2.3E-05 

3.0E-03 mg/kg/day N/A N/A 2.7E-04 

7.0E-02 mg/kg/day N/A N/A 8.6E-04 

5.0E-04 mg/kg/day N/A N/A 5.7E-04 

1.5E+00 mg/kg/day N/A N/A 4.2E-06 
3.0E-Ol mg/kg/day N/A N/A 2.1E-02 

NA mg/kg/day N/A N/A --
2.7E-02 

NA mg/kg/day N/A N/A --

5.0E-04 mg/kg/day N/A N/A 3.3E-04 

6.0E-05 mg/kg/day N/A N/A 4.5E-04 

6.0E-05 mg/kg/day N/A N/A 3.8E-04 
5.0E-02 mg/kg/day N/A N/A 6.0E-06 

3.0E-03 mg/kg/day N/A N/A 7.1E-05 
4.9E-03 mg/kg/day N/A N/A --

2.5E-05 mg/kg/day N/A N/A 3.0E-05 

2.0E-02 mg/kg/day N/A N/A --
3.0E-Ol mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --

1.3E-03 

Tota Hazard Index Across All Exposure HoutesWatnways 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 

Exposure Poin!: SWMU 3 - Shallow Ground Water 
Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1.1,2,2· Tetrachloroethane 42.7 
1,1.2-Trichloroethane 1.11 
1,1-Dichloroethene 0.213 
cis-l,2-Dichloroethene 11.3 
Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.87 
Trichloroethane 48.9 
Vinyl Chloride 0.400 
2.4.6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 0.409 

4-Amlno-2.6-0inilrotoluene 1.03 
RDX 27.2 
Aluminum 95.3 
Barium 87.8 
Cadmium 1.78 
Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0.173 
Nitrate 296 

(Total) 
1.1.2.2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 
1,1-0ichloroethene 0.213 
cis-l,2-0ichloroethene 11.3 

Tetrachloroethene 0.617 
trans-l,2-0ichloroethene 2.87 
Trichloroethene 48.9 

Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 
2-Amino·4,6-Dinitrotoluene 0.409 
4·Amino-2,6·0initrotoluene 1.03 
RDX 27.2 
Aluminum 95.3 
Barium 87.8 
Cadmium 1.78 
Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0.173 
Nitrate 296 

(Total) 

(1) Medium Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

ug/L 42.7 
ug/L 1.11 
ug/L 0.213 
ug/L 11.3 

ug/L 0.617 

ug/L 2.87 
ug/L 48.9 

ug/L Q.400 
ug/L 1.30 
ug/L 0.409 

ug/L 1.03 
ug/L 27.2 

ug/L 95.3 
ug/L 87.8 
ug/L 1.78 

ug/L 7.02 

ug/L 505 

ug/L 58.2 
ug/L 8.86 

ug/L 0.173 
ugiL 296 

ug/L 42.7 

ug/L 1.11 
ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 
ug/L 48.9 

ug/L Q.400 

ug/L 1.30 
ug/L 0.409 
ug/L 1.03 
ug/L 27.2 
ug/L 95.3 
ug/L 87.8 

ug/L 1.78 

ug/L 7.02 

ug/L 505 
ug/L 58.2 
ug/L 8.86 
ug/L 0.173 

ug/L 296 

TABLE 7.29 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M 4.1E-04 

ug/L M 1.lE-05 

ug/L M 2.0E-06 

ug/L M 1.lE-04 

ug/L M 5.9E-06 

ug/L M 2.7E-05 
ug/L M 4.6E-04 

ug/L M 3.8E-06 
ug/L M 1.2E-05 
ug/L M 3.9E-06 

ug/L M 9.8E-06 
ug/L M 2.6E-04 

ug/L M 9.1E-04 
ug/L M 8.3E-04 

ug/L M 1.7E-05 

ug/L M 6.7E-05 

ug/L M 4.8E-03 

ug/L M 5.5E-04 

ug/L M 8.4E-05 

ug/L M 1.6E-06 
ug/L M 2.8E-03 

ug/L M 1.2E-05 

ug/L M 2.4E-07 

ug/L M 6.6E-08 
ug/L M 3.8E-06 

ug/L M 8.5E-07 

ug/L M 5.9E-07 

ug/L M 1.9E-05 

ug/L M 4.7E-08 
ug/L M 7.6E-08 

ug/L M 1.3E-08 

ug/L M 3.3E-08 

ug/L M 5.5E-07 

ug/L M 7.5E-07 

ug/L M 6.9E-07 
ug/L M 1.4E-08 

ug/L M 1.lE-07 
ug/L M 4.0E-06 
ug/L M 4.6E-07 

ug/L M 1.4E-08 
ug/L M 1.4E-09 
ug/L M 2.3E-06 

Intake Reference 
(Non-Cancer) Dose (2) 

Units 

mg/kg/day 6.0E-02 
mg/kg/day 4.0E-03 

mg/kg/day 9.0E-03 
mg/kg/day 1.0E-02 

mg/kg/day 1.0E-02 

mg/kg/day 2.0E-02 
mg/kg/day 3.0E-04 

mg/kg/day 3.0E-03 
mg/kg/day 5.0E-04 
mg/kg/day 6.0E-05 

mg/kg/day 6.0E-05 
mg/kg/day 3.0E-03 

mg/kg/day 1.0E+00 
mg/kg/day 7.0E-02 

mg/kg/day 5.0E-04 

mg/kg/day 1.5E+00 
mg/kg/day 3.0E-Ol 

mg/kg/day 7.2E-02 

mg/kg/day 2.0E-02 

mg/kg/day 7.0E-05 

mg/kg/day 1.6E+00 

mg/kg/day 6.0E-02 

mg/kg/day 4.0E-03 

mg/kg/day 9.0E-03 

mg/kg/day 1.0E-02 

mg/kg/day 1.0E-02 
mg/kg/day 2.0E-02 

mg/kg/day 3.0E-04 

mg/kg/day 3.0E-03 

mg/kg/day 5.0E-04 

mg/kg/day 6.0E-05 

mg/kg/day 6.0E-05 

mg/kg/day 3.0E-03 
mg/kg/day 1.0E+00 
mg/kg/day 4.9E-03 
mg/kg/day 2.5E-05 

mg/kg/day 2.0E-02 

mg/kg/day 3.0E-Ol 
mg/kg/day 2.9E-03 
mg/kg/day 8.0E-04 

mg/kg/day 7.0E-05 

mg/kg/day 1.6E+00 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Units 

mg/kg/day N/A N/A 6.8E-03 
mg/kg/day N/A N/A 2.6E-03 

mg/kg/day N/A N/A 2.3E-04 

mg/kg/day N/A N/A 1.1E-02 

mg/kg/day N/A N/A 5.9E-04 

mg/kg/day N/A N/A 1.4E-03 

mg/kg/day N/A N/A 1.5E+00 

mg/kg/day N/A N/A 1.3E-03 
mg/kg/day N/A N/A 2.5E-02 
mg/kg/day N/A N/A 6.5E-02 

mg/kg/day N/A N/A 1.6E-Ol 
mg/kg/day N/A N/A 8.6E-02 

mg/kg/day N/A N/A 9.1E-04 

mg/kg/day N/A N/A 1.2E-02 

mg/kg/day N/A N/A 3.4E-02 
mg/kg/day N/A N/A 4.4E-05 

mg/kg/day N/A N/A 1.6E-02 

mg/kg/day N/A N/A 7.7E-03 

mg/kg/day N/A N/A 4.2E-03 

mg/kg/day N/A N/A 2.4E-02 

mg/kg/day N/A N/A 1.8E-03 

2.0E+00 
mg/kg/day N/A N/A 2.1E-04 

mg/kg/day N/A N/A 6.0E-05 
mg/kg/day N/A N/A 7.3E-06 

mg/kg/day N/A N/A 3.8E-04 

mg/kg/day N/A N/A 8.5E-05 
mg/kg/day N/A N/A 2.9E-05 
mg/kg/day N/A N/A 6.3E-02 

mg/kg/day N/A N/A 1.6E-05 

mg/kg/day N/A N/A 1.5E-04 

mg/kg/day N/A N/A 2.2E-04 

mg/kg/day N/A N/A 5.5E-04 

mg/kg/day N/A N/A 1.8E-04 

mg/kg/day N/A N/A 7.5E-07 

mg/kg/day N/A N/A 1.4E-04 

mg/kg/day N/A N/A 5.6E-04 
mg/kg/day N/A N/A 5.6E-06 

mg/kg/day N/A N/A 1.3E-05 
mg/kg/day N/A N/A 1.6E-04 

mg/kg/day N/A N/A 1.7E-05 

mg/kg/day N/A N/A 1.9E-05 

mg/kg/day N/A N/A 1.5E-06 
6.5E-02 

Total Hazard Index Across All Exposure Routes/Pathways I 2.1E+00 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Tlmeframe: Future 
Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1,1.2.2-Tetrachloroethane 42.7 

1.1.2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 
cis-1,2-Dichloroelhene 11.3 

Tetrachloroethene 0.617 

Irans-1,2-Dichloroethene 2.87 

Trichloroethane 48.9 

Vinyl Chloride 0,400 

2,4,6-Trinitrotoluene 1.30 

2-Amlno-4.6-Dinitrotoluene 00409 
4-Amino-2.6-0inilrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron SOS 

Manganese S8.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 
(Total) 

1.1.2.2-Tetrachloroethane 42.7 

1.1.2-Trichloroethane 1.11 

1.1-Dichloroethene 0.213 

cls-1,2-Dichloroethene 11.3 

Tetrachloroethane 0.617 
trans-1,2-Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4,6-0initrotoluene 0.409 

4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 
Aluminum 9S.3 

Barium 87.8 

Cadmium 1.78 
Chromium 7.02 

Iron SOS 
Manganese S8.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 
(Total) 

(1) Medium-Specific (M) EPC selecled for hazard calculation. 

(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L 00400 
ug/L 1.30 

ug/L 00409 
ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1.78 

ug/L 7.02 

ug/L SOS 

ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L 0.400 

ug/L 1.30 

ug/L 00409 
ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1.78 

ug/L 7.02 

ug/L SOS 
ug/L 58.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

TABLE 7.30 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M 2.0E-04 

ug/L M S.3E-06 

ug/L M 1.0E-06 

ug/L M SAE-OS 

ug/L M 2.9E-06 

ug/L M lAE-OS 

ug/L M 2.3E-04 

ug/L M 1.9E-06 

ug/L M 6.2E-06 

ug/L M 1.9E-06 

ug/L M 4.9E-06 

ug/L M 1.3E-04 

ug/L M 4.SE-04 

ug/L M 4.2E-04 

ug/L M 8.SE-06 

ug/L M 3.3E-OS 

ug/L M 2.4E-03 

ug/L M 2.8E-04 

ug/L M 4.2E-OS 

ug/L M 8.2E-07 

ug/L M lAE-03 

ug/L M S.lE-06 

ug/L M 9.7E-08 

ug/L M 2.7E-08 

ug/L M 1.6E-OS 

ug/L M 3.SE-07 

ug/L M 2.4E-07 

ug/L M 7.7E-06 

ug/L M 1.9E-08 

ug/L M 3.1E-08 

ug/L M SAE-09 

ug/L M I.4E-08 

ug/L M 2.3E-07 

ug/L M 2.SE-07 

ug/L M 2.3E-07 

ug/L M 4.7E-09 

ug/L M 3.7E-08 

ug/L M 1.3E-06 

ug/L M 1.5E-07 

ug/L M 4.6E-09 

ug/L M 4.SE-l0 

ug/L M 7.8E-07 

Intake Reference 
(Non-Cancer) Dose (2) 

Units 

mg/kg/day 6.0E-02 

mg/kg/day 4.0E-03 

mg/kg/day 9.0E-03 

mg/kg/day 1.0E-02 

mg/kg/day 1.0E-02 

mg/kg/day 2.0E-02 

mg/kg/day 3.0E-04 

mg/kg/day 3.0E-03 

mg/kg/day S.OE-04 

mg/kg/day 6.0E-OS 

mg/kg/day 6.0E-OS 

mg/kg/day 3.0E-03 

mg/kg/day 1.0E+00 

mg/kg/day 7.0E-02 

mg/kg/day S.OE-04 

mg/kg/day 1.SE+00 

mg/kg/day 3.0E-Ol 

mg/kg/day 7.2E-02 

mg/kg/day 2.0E-02 

mg/kg/day 7_0E-OS 

mg/kg/day 1.6E+00 

mg/kg/day 6.0E-02 

mg/kg/day 4.0E-03 

mg/kg/day 9.0E-03 

mg/kg/day 1.0E-02 

mg/kg/day 1.0E-02 

mglkg/day 2.0E-02 

mg/kg/day 3.0E-04 

mg/kg/day 3.0E-03 

mg/kg/day S.OE-04 

mg/kg/day 6.0E-OS 

mg/kg/day 6.0E-05 

mg/kg/day 3_0E-03 

mg/kg/day 1.0E+00 

mg/kg/day 4.9E-03 

mg/kg/day 2.SE-OS 

mg/kg/day 2.0E-02 

mg/kg/day 3.0E-Ol 

mglkg/day 2.9E-03 

mg/kg/day 8.0E-04 

mg/kg/day 7.0E-OS 

mg/kg/day 1.6E+00 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Units 

mg/kg/day N/A N/A 3.4E-03 

mg/kg/day N/A N/A 1.3E-03 

mg/kg/day N/A N/A 1.1E-04 

mg/kg/day N/A N/A SAE-03 

mg/kg/day N/A N/A 2.9E-04 

mg/kg/day N/A N/A 6.8E-04 

mg/kg/day N/A N/A 7.7E-Ol 

mg/kg/day N/A N/A 6.3E-04 

mg/kg/day N/A N/A 1.2E-02 

mg/kg/day N/A N/A 3_2E-02 

mg/kg/day N/A N/A 8.2E-02 

mg/kg/day N/A N/A 4.3E-02 

mg/kg/day N/A N/A 4.SE-04 

mg/kg/day N/A N/A 6.OE-03 

mg/kg/day N/A N/A 1.7E-02 

mg/kg/day N/A N/A 2.2E-OS 

mg/kg/day N/A N/A 8.OE-03 

mg/kg/day N/A N/A 3.8E-03 

mg/kg/day N/A N/A 2.1E-03 

mg/kg/day N/A NlA 1.2E-02 

mg/kg/day N/A N/A 8.8E-04 

1.0E+00 

mg/kg/day N/A N/A 8.4E-OS 

mg/kg/day N/A N/A 2AE-OS 

mg/kg/day N/A N/A 3.0E-06 

mg/kg/day N/A N/A 1.6E-04 

mg/kg/day N/A N/A 3.SE-OS 

mg/kg/day N/A N/A 1.2E-OS 

mg/kg/day N/A N/A 2.6E-02 

mg/kg/day N/A N/A 6.SE-06 

mg/kg/day N/A N/A 6.2E-OS 

mg/kg/day N/A N/A 8.9E-OS 

mg/kg/day N/A N/A 2.3E-04 

mg/kg/day N/A N/A 7.SE-OS 

mg/kg/day N/A N/A 2.SE-07 

mg/kg/day N/A N/A 4.7E-OS 

mg/kg/day N/A N/A 1.9E-04 

mg/kg/day N/A N/A 1.9E-06 

mg/kg/day N/A N/A 4AE-06 

mg/kg/day N/A N/A S.3E-OS 

mg/kg/day N/A N/A S.8E-06 

mg/kg/day N/A N/A 6.SE-06 

mg/kg/day N/A N/A 4.8E-07 

2.7E-02 

Tolal Hazard Index Across All Exposure Routes/Pathways I 1.0E+00 I 

8/20/2002 



Exposure 

Route 

Iingestion 

Dermal 

Scenario Timeframe: Fulure 

\1edium: Surface Water 

xposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 
Concern Value 

Acetone 64.0 

Bromomethane 0.S29 

Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 

Pentachlorophenol 0.OS9 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 

RDX 63.0 
Antimony 0.784 

Lead 29.1 
(Total) 

Acetone 64.0 

Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 

Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 

Antimony 0.784 

Lead 29.1 
(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 64.0 

ug/L 0.S29 

ug/L 3.23 

ug/L 1.36 

ug/L 0.OS9 

ug/L 0.384 

ug/L 1.06 

ug/L 63.0 

ug/L 0.784 

ug/L 29.1 

ug/L 64.0 

ug/L 0.S29 

ug/L 3.23 

ug/L 1.36 

ug/L 0.059 

ug/L 0.384 

ug/L 1.06 

ug/L 63.0 

ug/L 0.784 

ug/L 29.1 

TABLE 7.31 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

ug/L M 1.2E-04 

ug/L M 1.0E-06 

ug/L M 6.1E-06 

ug/L M 2.6E-06 

ug/L M 1.1 E-O? 

ug/L M 7.3E-07 

ug/L M 2.0E-06 

ug/L M 1.2E-04 

ug/L M I.SE-06 

ug/L M S.SE-OS 

ug/L M 4.6E-06 

ug/L M 2.2E-07 

ug/L M 1.6E-06 

ug/L M 1.9E-OS 

ug/L M 6.6E-06 

ug/L M S.IE-08 

ug/L M I.4E-07 

ug/L M S.lE-06 

ug/L M 9.8E-08 

ug/L M 3.7E-06 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concenlration Concentration Quotient 

Units 

1.0E-Ol mg/kg/day N/A N/A 1.2E-03 

I.4E-03 mg/kg/day N/A N/A 7.2E-04 

6.0E-02 mg/kg/day N/A N/A 1.0E-04 

2.0E-02 mg/kg/day N/A N/A 1.3E-04 

3.0E-02 mg/kg/day N/A N/A 3.7E-06 

6.0E-OS mg/kg/day N/A N/A 1.2E-02 

6.0E-OS mg/kg/day N/A N/A 3.4E-02 

3.0E-03 mg/kg/day N/A N/A 4.0E-02 

4.0E-04 mg/kg/day N/A N/A 3.7E-03 

NA mg/kg/day N/A N/A --

9.1E-02 

1.0E-Ol mg/kg/day N/A N/A 4.6E-OS 

1.4E-03 mg/kg/day N/A N/A 1.6E-04 

6.0E-02 mg/kg/day N/A N/A 2.7E-OS 

2.0E-02 mg/kg/day N/A N/A 9.6E-04 

3.0E-02 mg/kg/day N/A N/A 2.2E-04 

6.0E-OS mg/kg/day N/A N/A 8.6E-04 

6.OE-OS mg/kg/day N/A N/A 2.4E-03 
3.0E-03 mg/kg/day N/A N/A t.7E-03 

6.0E-OS mg/kg/day N/A N/A 1.6E-03 

NA mg/kg/day N/A N/A --

8.0E-03 

Total Hazard Index Across All Exposure Routes/Pathways I 9.9E-02 I 

8/2012002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2.6-Dinitrotoluene 1.06 

RDX 63.0 
Antimony 0.784 

Lead 29.1 
(Total) 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2.6-Dinitrotoluene 1.06 
RDX 63.0 

Antimony 0.784 
Lead 29.1 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 64.0 

ug/L 0.529 

ug/L 3.23 

ug/L 1.36 

ug/L 0.059 

ug/L 0.384 

ug/L 1.06 

ug/L 63.0 

ug/L 0.784 

ug/L 29.1 

ug/L 64.0 

ug/L 0.529 

ug/L 3.23 

ug/L 1.36 

ug/L 0.059 

ug/L 0.384 

ug/L 1.06 

ug/L 63.0 

ug/L 0.784 

ug/L 29.1 

TABLE 7.32 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

ug/L M 3.0E-05 

ug/L M 2.5E-07 

ug/L M 1.5E-06 

ug/L M 6.4E-07 

ug/L M 2.8E-08 

ug/L M 1.8E-07 

ug/L M 5.0E-07 

ug/L M 3.0E-05 
ug/L M 3.7E-07 

ug/L M 1.4E-05 

ug/L M 1.3E-06 

ug/L M 6.4E-08 

ug/L M 4.7E-07 

ug/L M 6.8E-06 

ug/L M 2.3E-06 

ug/L M 1.7E-08 

ug/L M 4.8E-08 

ug/L M 1.8E-06 

ug/L M 2.5E-08 

ug/L M 9.1E-07 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 
Units 

1.0E-01 mg/kg/day N/A N/A 3.0E-04 
1.4E-03 mg/kg/day N/A N/A 1.8E-04 

6.0E-02 mg/kg/day N/A N/A 2.6E-05 

2.0E-02 mg/kg/day N/A N/A 3.2E-05 
3.0E-02 mg/kg/day N/A N/A 9.4E-07 

6.0E-05 mg/kg/day N/A N/A 3.0E-03 
6.0E-05 mg/kg/day N/A N/A 8.4E-03 
3.0E-03 mg/kg/day N/A N/A 1.0E-02 
4.0E-04 mg/kg/day N/A N/A 9.3E-04 

NA mg/kg/day N/A N/A --
2.3E-02 

1.0E-01 mg/kg/day N/A N/A 1.3E-05 

1.4E-03 mg/kg/day N/A N/A 4.6E-05 
6.0E-02 mg/kg/day N/A N/A 7.8E-06 

2.0E-02 mg/kg/day N/A N/A 3.4E-04 
3.0E-02 mg/kg/day N/A N/A 7.8E-05 
6.0E-05 mg/kg/day N/A N/A 2.9E-04 
6.0E-05 mg/kg/day N/A N/A 8.0E-04 
3.0E-03 mg/kg/day N/A N/A 6.0E-04 
6.OE-05 mg/kg/day N/A N/A 4.1E-04 

NA mg/kg/day N/A N/A --
2.6E-03 

Total Hazard Index Across All Exposure Routes/Pathways I 2.5E-02 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 

Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

(1) Medium-SpecIfic (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 

mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 

mg/kg 1.78 

mg/kg 120 

TABLE 7.33 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

mg/kg M 1.7E-07 

mg/kg M I.4E-02 

mg/kg M 2.7E-06 

mg/kg M 3.4E-04 

mg/kg M 1.7E-06 

mg/kg M 1.IE-04 

mg/kg M 1.IE-07 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 
mg/kg M 1.1 E-08 

mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-05 mg/kg/day N/A N/A 2.8E-03 

1.0E+00 mg/kg/day N/A N/A I.4E-02 

4.0E-04 mg/kg/day N/A N/A 6.8E-03 
7.0E-02 mg/kg/day N/A N/A 4.9E-03 

5.0E-04 mg/kg/day N/A N/A 3.4E-03 
NA mg/kg/day N/A N/A --

3.2E-02 

6.0E-05 mg/kg/day N/A N/A 1.9E-03 

1.0E+00 mg/kg/day N/A N/A --
6.0E-05 mg/kg/day N/A N/A --
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 4.5E-04 

NA mg/kg/day N/A N/A --
2.3E-03 

Total Hazard Index Across All Exposure Routes/Pathways I 3.4E-02 I 

8/2012002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 
Receptor AQe: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

mg/kg 0.178 

mg/kg 14916 
mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 
mg/kg 359 
mg/kg 1.78 

mg/kg 120 

TABLE 7.34 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

mg/kg M 4.2E-08 

mg/kg M 3.5E-03 

mg/kg M 6.8E-07 

mg/kg M 8.5E-05 
mg/kg M 4.2E-07 

mg/kg M 2.8E-05 

mg/kg M 1.IE-08 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

mg/kg M O.OE+OO 
mg/kg M 1.IE-09 

mg/kg M O.OE+OO 

Intake 

(Non-Cancer) 
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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-05 mg/kg/day N/A N/A 7.1E-04 

1.0E+00 mg/kg/day N/A N/A 3.5E-03 

4.0E-04 mg/kg/day N/A N/A 1.7E-03 

7.0E-02 mg/kg/day N/A N/A 1.2E-03 

5.0E-04 mg/kg/day N/A N/A 8.4E-04 

NA mg/kg/day N/A N/A --
8.0E-03 

6.0E-05 mg/kg/day N/A N/A 1.9E-04 

1.0E+00 mg/kg/day N/A N/A --
6.0E-05 mg/kg/day N/A N/A --
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 4.5E-05 

NA mg/kg/day N/A N/A --
2.3E-04 

Total Hazard Index Across All Exposure Routes/Pathways I 8.2E-03 I 

8/20/2002 



Exposure 
Route 

ngestion 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Waler 
Exposure Medium: Ground Water 
Exposure Point: SWMU 3 - Shallow Ground Water 
Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1.1.2.2-Tetrachloroethane 42.7 
1,l,2-Trichloroethane 1.11 

1.1·Dichloroethene 0.213 
cis-l,2-Dichloroethene 11.3 
Tetrachloroethene 0.617 
trans-l.2-Dichloroethene 2.87 
Trichloroethene 48.9 

Vinyl Chloride 0.400 
2.4.6-Trinitrotoluene 1.30 
2-Amino-4.6-Dinitrololuene 0.409 
4-Amino-2,6-Dinitrotoluene 1.03 
RDX 27.2 
Aluminum 95.3 

Barium 87.8 
Cadmium 1.78 

Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0.173 
Nitrate 296 

(Totat) 
l,l,2,2-Tetrachloroethane 42.7 
1,1,2-Trichloroethane 1.11 
l,l-Dichloroethene 0.213 
cis-l,2-Dichloroethene 11.3 
Tetrachtoroethene 0.617 
trans-1,2-Dichloroethene 2.87 
Trichloroethene 48.9 
Vinyl Chloride DAOO 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4,6-0initrotoluene 0.409 
4-Amino-2,6-0inilrotoluene 1.03 
RDX 27.2 
Aluminum 95.3 
Barium 87.8 
Cadmium 1.78 
Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0.173 
Nitrate 296 

(Totat) 

(1) Medium-SpecIfic (M) EPC setected for risk catcutallon. 

Medium 
EPC 
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 
ugiL 
ug/L 

TABLE 8.37 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Vatue Units Catcutallon (1) 

42.7 ug/L M 

1.11 ug/L M 
0.213 ug/L M 

11.3 ug/L M 
0.617 ug/L M 

2.87 ug/L M 
48.9 ug/L M 

0.400 ug/L M 
1.30 ug/L M 

0.409 ug/L M 
1.03 ug/L M 

27.2 ug/L M 

95.3 ug/L M 

87.8 ug/L M 
1.78 ug/L M 

7.02 ug/L M 

505 ug/L M 
58.2 ug/L M 

8.86 ug/L M 

0.173 ug/L M 

296 ug/L M 

42.7 ug/L M 
1.11 ug/L M 

0,213 ug/L M 
11.3 ug/L M 

0.617 ug/L M 

2.87 ug/L M 
48.9 ug/L M 

0.400 ug/L M 

1.30 ug/L M 
0.409 ug/L M 

1.03 ug/L M 
27.2 ug/L M 

95.3 ug/L M 
87.8 ug/L M 
1.78 ug/L M 
7.02 ug/L M 

505 ug/L M 

58.2 ug/L M 
8.86 ug/L M 
0.173 ug/L M 
296 ug/L M 

Intake 
(Cancer) 

3.0E-OS 

7.7E-07 

1.SE-07 
7.9E-06 

4.3E-07 

2.0E-06 
3.4E-OS 

2.8E-07 
9.0E-07 

2.9E-07 
7.2E-07 

1.9E-OS 

6.7E-OS 
6.1E-OS 

1.2E-06 

4.9E-06 
3.SE-04 

4.1E-OS 

6.2E-06 
1.2E-07 

2.1E-04 

2.SE-06 

4.8E-08 
1.3E-08 

7.7E-07 

1.7E-07 

1.2E-07 
3.8E-06 

9.6E-09 

1.SE-08 
2.7E-09 

6.7E-09 
l.lE-07 

1.SE-07 
1.4E-07 

2.8E-09 
2.2E-08 

8.0E-07 

9.2E-08 
2.8E-09 
2.7E-l0 

4.7E-07 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-Ol (mglkg/day) -1 6.0E-06 

mg/kg/day S.7E-02 (mg/kg/day) ·1 4.4E-08 

mg/kg/day 6.0E-Ol (mg/kg/day) -1 8.9E-08 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day S.2E-02 (mg/kg/day) -1 2.2E-08 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day 4.0E-Ol (mg/kg/day) -1 1.4E-OS 

mg/kg/day 7.2E-Ol (mg/kg/day) -1 2.0E-07 

mg/kg/day 3.0E-02 (mg/kg/day) -1 2.7E-08 

mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day 1.1E-Ol (mg/kg/day) -1 2.1E-06 

mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 

2.2E-OS 

mg/kg/day 2.0E-Ol (mg/kg/day) -1 S.OE-07 

mg/kg/day S.7E-02 (mg/kg/day) -1 2.7E-09 

mg/kg/day 6.0E-Ol (mg/kg/day) -1 8.0E-09 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day S.2E-02 (mg/kg/day) -1 8.9E-09 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day 4.0E-Ol (mg/kg/day) -1 1.SE-06 

mg/kg/day 7.2E-Ol (mg/kg/day) -1 6.9E-09 

mg/kg/day 3.0E-02 (mg/kg/day) -1 4.6E-l0 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -, .. 

mg/kg/day 1.1E-Ol (mg/kg/day) -1 1.2E-08 

mg/kg/day NA (mg/kg/day) -, .. 

mg/kg/day NA (mg/kg/day) -, .. 

mg/kg/day NA (mg/kg/day) -, .. 
mg/kg/day NA (mg/kg/day) -, .. 

mg/kg/day NA (mg/kg/day) -, .. 

mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 
2.1E-06 

Total Risk Across All Exposure Routes/Pathways I 2.4E-OS I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
\1edium: Surface Soil 

xposure Medium: Surface Soil 

xposure Point: SWMU 3 - Old Jeep Trail 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,B-TCDD Equivalents 0.0000074 

2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26B55 
Lead 35B 

(Total) 
2,3,7,B-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dlnitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26B55 
Lead 35B 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 
Units Value 

mg/kg 0.0000074 
mg/kg 2.62 

mg/kg 0.433 
mg/kg 0.365 
mg/kg 4.77 
mg/kg 3.41 

mg/kg 252 
mg/kg 1.19 

mg/kg 26.4 

mg/kg 26B55 
mg/kg 35B 

mg/kg 0.0000074 
mg/kg 2.62 

mg/kg 0.433 
mg/kg 0.365 

mg/kg 4.77 
mg/kg 3.41 
mg/kg 252 
mg/kg 1.19 

mg/kg 26.4 
mg/kg 26B55 
mg/kg 35B 

TABLE 7.36 

CALCULATION OF NON-CANCER HAZARDS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (t) 

mg/kg M 1.9E-13 
mg/kg M 6.7E-OB 

mg/kg M 1.1E-OB 

mg/kg M 9.3E-09 

mg/kg M 1.2E-07 

mg/kg M B.7E-OB 

mg/kg M 6.4E-06 

mg/kg M 3.0E-OB 

mg/kg M 6.7E-07 

mg/kg M 6.BE-04 

mg/kg M 9.1E-06 

mg/kg M 2.0E-14 

mg/kg M 2.4E-OB 

mg/kg M 4.0E-09 

rng/kg M 3.4E-09 

mg/kg M 4.4E-OB 

mg/kg M 3.1E-OB 

mg/kg M O.OE+OO 

mg/kg M 1.lE-10 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

Intake 

(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A t.3E-04 

6.0E-05 mg/kg/day N/A N/A 1.BE-04 

6.OE-05 mg/kg/day N/A N/A 1.5E-04 

5.0E-02 mg/kg/day N/A N/A 2.4E-06 

3.0E-03 mg/kg/day N/A N/A 2.9E-05 

7.0E-02 rng/kg/day N/A N/A 9.2E-05 

5.0E-04 mg/kg/day N/A N/A 6.1E-05 

1.5E+00 mg/kg/day N/A N/A 4.5E-07 

3.0E-01 mg/kg/day N/A N/A 2.3E-03 

NA mg/kg/day N/A N/A --
2.9E-03 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 4.BE-05 

6.0E-05 mg/kg/day N/A N/A 6.7E-05 

6.0E-05 mg/kg/day N/A N/A 5.6E-05 

5.0E-02 mg/kg/day N/A N/A B.BE-07 

3.0E-03 mg/kg/day N/A N/A 1.0E-05 
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 4.4E-06 
2.0E-02 mg/kg/day N/A N/A --
3.0E-Ol mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --
1.9E-04 

Tota Hazard Index Across All Exposure Routeswamways 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1.1.2.2-Tetrachloroethane 42.7 

1,1.2-Trichloroethane 1.11 
1.1-Dichloroethene 0.213 

cis-l,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 
trans-l,2·Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 
2-Amlno-4.6-Dinitrotoluene 0.409 
4-Amino-2.6-Dinilrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium 87.8 
Cadmium 1.78 

Chromium 7.02 

Iron 505 
Manganese 58.2 

Nickel 8.86 

Thallium 0.173 
Nitrate 296 

(Total) 

1.1.2.2-Tetrachloroethane 42.7 

1.1.2-Trichloroethane 1.11 
1,1-0ichloroethene 0.213 

cis-1,2-0ichloroethene 11.3 
Tetrachloroethene 0.617 
trans-1,2-0Ichloroethene 2.87 
Trichloroethene 48.9 

Vinyl Chloride 0.400 

2.4.6-Trinitrotoluene 1.30 
2-Amino-4.6-Dlnltrotoluene 0.409 
4-Amino-2,6-0initrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 
Barium 87.8 
Cadmium 1.78 
Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0.173 
Nitrate 296 

(Total) 

(1) Medium Specific (M) EPC selected for hazard calculallon. 

(2) Chronic. 

Medium Route 
EPC EPC 
Units Value 

uglL 42.7 
uglL 1.11 

uglL 0.213 
uglL 11.3 

uglL 0.617 

uglL 2.87 
ugiL 48.9 

uglL 0.400 
uglL 1.30 
uglL 0.409 
uglL 1.03 
uglL 27.2 

uglL 95.3 
uglL 87.8 

uglL 1.78 
uglL 7.02 

uglL 505 
uglL 58.2 
uglL 8.86 

uglL 0.173 
uglL 296 

uglL 42.7 

uglL 1.11 
uglL 0.213 

uglL 11.3 
uglL 0.617 

uglL 2.87 
ug/L 48.9 

uglL 0.400 

uglL 1.30 
uglL 0.409 

uglL 1.03 
uglL 27.2 
ug/L 95.3 
uglL 87.8 
uglL 1.78 
uglL 7.02 

uglL 505 
uglL 58.2 

uglL 8.86 
uglL 0.173 
uglL 296 

TABLE 7.37 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

uglL M 8.7E-05 

uglL M 2.3E-06 

uglL M 4.3E-07 

uglL M 2.3E-05 

uglL M 1.3E-06 

uglL M 5.8E-06 

ugiL M 9.9E-05 

uglL M 8.1E-07 

uglL M 2.6E-06 

uglL M 8.3E-07 

uglL M 2.1E-06 

uglL M 5.5E-05 

uglL M 1.9E-04 

uglL M 1.8E-04 

uglL M 3.6E-06 

ug/L M 1.4E-05 

uglL M 1.0E-03 

uglL M 1.2E-04 

uglL M 1.8E-05 

uglL M 3.5E-07 

uglL M 6.0E-04 

uglL M 7.3E-06 

uglL M 1.4E-07 

uglL M 3.9E-08 

uglL M 2.2E-06 

uglL M 5.0E-07 

uglL M 3.4E-07 

uglL M 1.1E-05 

uglL M 2.8E-08 

uglL M 4.5E-08 

uglL M 7.7E-09 

uglL M 1.9E-08 

ug/L M 3.3E-07 

uglL M 4.4E-07 

uglL M 4.1E-07 

uglL M 8.2E-09 

uglL M 6.5E-08 

uglL M 2.3E-06 

uglL M 2.7E-07 

uglL M 8.2E-09 

uglL M 8.0E-10 

uglL M 1.4E-06 

Intake 
(Non-Cancer) 

Units 

mglkglday 
mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 

mg/kg/day 
mglkglday 

mg/kglday 
mglkglday 

mg/kglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 
mg/kglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 

mg/kglday 
mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkg/day 

mglkglday 
mglkglday 
mg/kglday 

mglkglday 

mglkglday 
mglkglday 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-02 mglkglday NIA NIA 1.4E-03 

4.0E-03 mglkglday NIA NIA 5.6E-04 

9.0E-03 mglkglday NIA NIA 4.8E-05 

1.0E-02 mglkglday NIA NIA 2.3E-03 

1.0E-02 mglkglday NIA NIA 1.3E-04 

2.0E-02 mglkglday NIA NIA 2.9E-04 

3.0E-04 mglkglday NIA NIA 3.3E-01 

3.0E-03 mglkglday NIA NIA 2.7E-04 

5.0E-04 mglkglday NIA NIA 5.3E-03 

6.0E-05 mglkglday N/A NIA 1.4E-02 

6.0E-05 mglkglday NIA N/A 3.5E-02 

3.0E-03 mg/kg/day N/A NIA 1.8E-02 

1.0E+00 mglkglday NIA NIA 1.9E-04 

7.0E-02 mglkg/day NIA NIA 2.6E-03 

5.0E-04 mglkglday NIA N/A 7.2E-03 

1.5E+00 mg/kg/day N/A NIA 9.5E-06 

3.0E-01 mglkglday N/A NlA 3.4E-03 

7.2E-02 mglkglday NIA NIA 1.6E-03 

2.0E-02 mg/kg/day NIA NIA 9.0E-04 

7.0E-05 mglkg/day NIA NIA 5.0E-03 

1.6E+00 mglkg/day N/A NIA 3.8E-04 

4.3E-01 

6.0E-02 mg/kg/day NIA NIA 1.2E-04 

4.0E-03 mglkglday NIA NIA 3.5E-05 

9.0E-03 mglkg/day N/A NIA 4.3E-06 

1.0E-02 mglkglday N/A NIA 2.2E-04 

1.0E-02 mglkglday NIA NIA 5.0E-05 

2.0E-02 mglkglday N/A NIA 1.7E-05 

3.0E-04 mglkglday N/A N/A 3.7E-02 

3.0E-03 mglkglday NIA NIA 9.3E-06 

5.0E-04 mglkglday N/A NIA 8.9E-05 

6.0E-05 mglkglday NIA NIA 1.3E-04 

6.0E-05 mglkg/day NIA NIA 3.2E-04 

3.0E-03 mglkglday NIA NIA 1.1E-04 

1.0E+00 mglkglday NIA NIA 4.4E-07 

4.9E-03 mglkglday NIA NlA 8.3E-05 

2.5E-05 mglkglday NIA NlA 3.3E-04 

2.0E-02 mglkglday NIA NIA 3.3E-06 

3.0E-01 mg/kglday NIA NIA 7.8E-06 

2.9E-03 mglkglday N/A NIA 9.3E-05 

8.0E-04 mglkglday NIA NIA 1.0E-05 

7.0E-05 mglkglday NIA NIA 1.1E-05 

1.6E+00 mglkglday NIA NIA 8.5E-07 
3.9E-02 

Total Hazard Index Across All Exposure Routes/Pathways 4.7E-01 

8/20/2002 



Exposure 
Route 

ngestion 

Dermal 

ScenariO Timeframe: Future 
Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

l,l,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 
1,1-Dichloroethene 0.213 

cis-l.2-Dichloroethene 11.3 

Tetrachloroethane 0.617 

trans-l.2-0ichloroelhene 2.87 

Trichloroethane 48.9 

Vinyl Chloride 00400 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 0.409 

4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron SOS 

Manganese S8.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 

(Total) 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dlchloroethene 2.87 
Trichloroethene 48.9 

Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 0.409 

4-Amino-2.6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron SOS 

Manganese S8.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 
(Total) 

(1) Medium Specific (M) EPC selected for hazard calculallon. 

(2) Chronic. 

Medium Roule 
EPC EPC 

Units Value 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L 0.400 

ug/L 1.30 

ug/L 00409 
ug/L 1.03 

uglL 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1,78 

ug/L 7.02 

ug/L SOS 

ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

ug/L 42.7 

uglL 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L 0.400 
ug/L 1.30 

ug/L 00409 
ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1.78 

uglL 7.02 

ug/L SOS 

ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

TABLE 7.38 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M 4.3E-OS 

ug/L M 1.lE-06 

ug/L M 2.2E-07 

ug/L M 1.1E-OS 

ug/L M 6.3E-07 

ug/L M 2.9E-06 

ug/L M S.OE-OS 

ug/L M 4.1E-07 

ug/L M 1.3E-06 

ug/L M 4.2E-07 

ug/L M 1.0E-06 

ug/L M 2.8E-OS 

ug/L M 9.7E-OS 

ug/L M 8.9E-OS 

ug/L M 1.8E-06 

ug/L M 7.1E-06 

ug/L M S.lE-04 

ug/L M S.9E-OS 

ug/L M 9.0E-06 

ug/L M 1.8E-07 

ug/L M 3.0E-04 

uglL M 3.0E-06 

ug/L M S.7E-08 

ug/L M 1.6E-08 

ug/L M 9.1E-07 

ug/L M 2.0E-07 

ug/L M 1.4E-07 

ug/L M 4.SE-06 

ug/L M 1.1E-08 

ug/L M 1.8E-08 

ug/L M 3.2E-09 

ug/L M 8.0E-09 

uglL M 1.3E-07 

ug/L M 1.SE-07 

ug/L M 1.4E-07 

ug/L M 2.7E-09 

ug/L M 2.2E-08 

ug/L M 7.8E-07 

ug/L M 9.0E-08 

ug/L M 2.7E-09 

ug/L M 2.7E-l0 

ug/L M 4.6E-07 

Intake 
(Non-Cancer) 

Units 

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/kglday 
mglkglday 

mg/kg/day 
mglkglday 

mg/kg/day 
mglkglday 

mg/kglday 
mglkglday 

mg/kg/day 

mglkg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kglday 
mg/kglday 
mg/kg/day 
mg/kg/day 
mg/kglday 
mglkg/day 
mglkglday 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mglkg/day 
mglkg/day 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-02 mg/kg/day N/A N/A 7.2E-04 

4.0E-03 mglkg/day N/A N/A 2.8E-04 

9.0E-03 mg/kg/day N/A N/A 2AE-OS 

1.0E-02 mg/kg/day N/A N/A 1.lE-03 

1.0E-02 mg/kg/day N/A N/A 6.3E-OS 

2.0E-02 mg/kg/day N/A N/A 1.SE-04 

3.0E-04 mglkglday N/A N/A 1.7E-Ol 

3.0E-03 mg/kg/day N/A N/A 1.4E-04 

S.OE-04 mg/kg/day N/A N/A 2.6E-03 

6.OE-OS mg/kg/day N/A N/A 6.9E-03 

6.0E-OS mg/kg/day N/A N/A 1.7E-02 

3.0E-03 mg/kg/day NIA N/A 9.2E-03 

1.0E+00 mglkglday NIA N/A 9.7E-OS 

7.0E-02 mg/kglday NIA NIA 1.3E-03 

S.OE-04 mg/kglday NIA NIA 3.6E-03 

1.SE+OO mg/kg/day NIA NIA 4.8E-06 

3.0E-Ol mg/kglday N/A N/A 1.7E-03 

7.2E-02 mglkglday NIA N/A 8.2E-04 

2.0E-02 mglkglday N/A N/A 4.SE-04 

7.0E-OS mg/kglday NIA N/A 2.SE-03 

1.6E+00 mglkglday NIA N/A 1.9E-04 

2.2E-Ol 

6.0E-02 mglkglday NIA NIA S.OE-OS 

4.0E-03 mg/kglday N/A N/A 1.4E-OS 

9.0E-03 mg/kg/day NIA NIA 1.8E-06 

1.0E-02 mg/kg/day NIA N/A 9.1E-OS 

1.0E-02 mg/kg/day NIA N/A 2.0E-OS 

2.0E-02 mg/kg/day N/A N/A 7.0E-06 

3.0E-04 mglkglday NIA NIA 1.SE-02 

3.0E-03 mglkglday N/A NIA 3.8E-06 

S.OE-04 mg/kglday NIA NIA 3.7E-OS 

6.0E-OS mg/kg/day N/A N/A S.3E-05 

6.OE-OS mg/kglday N/A N/A 1.3E-04 

3.0E·03 mg/kg/day NIA N/A 4.4E-OS 

1.0E+00 mglkglday N/A N/A 1.SE-07 

4.9E-03 mglkg/day N/A N/A 2.8E-OS 

2.SE-OS mg/kg/day NIA N/A 1.1E-04 

2.0E-02 mg/kg/day NIA NIA 1.lE-06 

3.0E-Ol mg/kg/day N/A NIA 2.6E-06 

2.9E-03 mg/kg/day NIA N/A 3.1E-OS 

8.0E-04 mg/kg/day NIA N/A 3.4E-06 

7.0E-OS mglkglday NIA N/A 3.8E-06 

1.6E+00 mg/kg/day N/A N/A 2.9E-07 

1.6E-02 

Total Hazard Index Across All Exposure Routes/Pathways 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWM U 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 
Receptor Aqe: Adult 

Chemical Medium 

of Potential EPC 
Concern Value 

Acetone 64.0 
Bromomethane 0.529 

Methylene Chloride 3:23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.3B4 
4-Amino-2,6-Dinitrotoluene 1.06 

RDX 63.0 
Antimony 0.7B4 
Lead 29.1 

(Total) 

Acetone 64.0 
Bromomethane 0.529 

Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 

RDX 63.0 
Antimony 0.784 

Lead 29.1 
(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

uglL 64.0 

uglL 0.529 

ug/L 3.23 

uglL 1.36 

uglL 0.059 

uglL 0.3B4 

uglL 1.06 
uglL 63.0 

uglL 0.7B4 

uglL 29.1 

uglL 64.0 

ug/L 0.529 

uglL 3.23 

uglL 1.36 

uglL 0.059 

uglL 0.384 

uglL 1.06 

uglL 63.0 

uglL 0.784 

uglL 29.1 

TABLE 7.39 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

uglL M 5.2E-06 

uglL M 4.3E-OB 

uglL M 2.6E-07 

uglL M 1.lE-07 

uglL M 4.BE-09 

uglL M 3.1E-OB 

uglL M B.6E-OB 

uglL M 5.1E-06 

uglL M 6.4E-OB 

uglL M 2.4E-06 

uglL M 2.7E-06 

uglL M 1.3E-07 

uglL M 9.7E-07 

uglL M 1.lE-05 

uglL M 3.9E-06 

uglL M 3.0E-08 

uglL M 8.3E-08 

uglL M 3.0E-06 

uglL M 5.BE-08 

uglL M 2.2E-06 

Intake 

(Non-Cancer) 
Units 

mglkglday 
mglkglday 

mglkg/day 
mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 
Units 

1.0E-Ol mglkglday NIA NIA 5.2E-05 
1.4E-03 mglkglday NIA NIA 3.1E-05 

6.0E-02 mglkglday NIA NIA 4.4E-06 
2.0E-02 mglkglday NIA NIA 5.5E-06 

3.0E-02 mglkglday NIA NIA 1.6E-07 
6.0E-05 mglkglday NIA NIA 5.2E-04 

6.0E-05 mglkglday NIA NIA 1.4E-03 
3.0E-03 mglkglday NIA N/A 1.7E-03 

4.0E-04 mglkglday NIA NIA 1.6E-04 
NA mglkglday NIA NIA --

3.9E-03 
1.0E-Ol mglkglday NIA NIA 2.7E-05 

1.4E-03 mglkglday NIA NIA 9.3E-05 

6.0E-02 mglkglday NIA NIA 1.6E-05 

2.0E-02 mglkg/day NIA NIA 5.6E-04 
3.0E-02 mglkglday NIA NIA 1.3E-04 

6.0E-05 mglkglday NIA NIA 5.1E-04 
6.0E-05 mglkglday NIA NIA 1.4E-03 

3.0E-03 mg/kglday NIA NIA 1.0E-03 

6.0E-05 mg/kglday NIA N/A 9.6E-04 

NA mglkglday NIA N/A --
4.7E-03 

Total Hazard Index Across All Exposure Routes/Pathways I 8.6E-03 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Li«le Sulphur Creek 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.S29 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.OS9 
2-Amino-4,6-Dinitrotoluene 0.3S4 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.7S4 

Lead 29.1 
(Total) 

Acetone 64.0 
Bromomethane 0.S29 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.OS9 
2-Amino-4,6-Dinitrotoluene 0.3S4 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.7S4 
Lead 29.1 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 
Units Value 

ug/L 64.0 
ug/L 0.S29 
ug/L 3.23 
ug/L 1.36 
ug/L 0.OS9 

ug/L 0.3S4 
ug/L 1.06 
ug/L 63.0 
ug/L 0.7S4 
ug/L 29.1 

ug/L 64.0 
ug/L 0.S29 
ug/L 3.23 
ug/L 1.36 
ug/L 0.OS9 
ug/L 0.3S4 

ug/L 1.06 

ug/L 63.0 

ug/L 0.7S4 
ug/L 29.1 

TABLE 7.40 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

ug/L M 1,3E-06 

ug/L M 1.1E-OS 

ug/L M 6.6E-OS 

ug/L M 2.SE-OS 
ug/L M 1.2E-09 

ug/L M 7.SE-09 

ug/L M 2.2E-OS 

ug/L M 1.3E-06 

ug/L M 1.6E-OS 

ug/L M S.9E-07 

ug/L M 7.SE-07 

ug/L M 3.SE-OS 

ug/L M 2.SE-07 
ug/L M 4.0E-06 

ug/L M 1.4E-06 

ug/L M 1,OE-OS 

ug/L M 2.SE-OS 

ug/L M 1.1E-06 

ug/L M 1.4E-OS 
ug/L M S.4E-07 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day 1.0E-01 mg/kg/day N/A N/A 1,3E-OS 

mg/kg/day 1.4E-03 mg/kg/day N/A N/A 7.7E-06 

mg/kg/day 6.OE-02 mg/kg/day N/A N/A 1.1 E-06 

mg/kg/day 2.0E-02 mg/kg/day N/A N/A 1.4E-06 

mg/kg/day 3.0E-02 mg/kg/day N/A N/A 4.0E-OS 

mg/kg/day 6.OE-OS mg/kg/day N/A N/A 1,3E-04 

mg/kg/day 6.OE-OS mg/kg/day N/A N/A 3.6E-04 

mg/kg/day 3.0E-03 mg/kg/day N/A N/A 4.3E-04 

mg/kg/day 4.0E-04 mg/kg/day N/A N/A 4.0E-OS 

mg/kg/day NA mg/kg/day N/A N/A --
9.SE-04 

mg/kg/day 1.0E-01 mg/kg/day N/A N/A 7.SE-06 

mg/kg/day 1.4E-03 mg/kg/day N/A N/A 2.7E-OS 

mg/kg/day 6.OE-02 mg/kg/day N/A N/A 4.6E-06 

mg/kg/day 2.0E-02 mg/kg/day N/A N/A 2.0E-04 

mg/kg/day 3.0E-02 mg/kg/day N/A N/A 4.6E-OS 

mg/kg/day 6.OE-OS mg/kg/day N/A N/A 1,7E-04 

mg/kg/day 6.OE-OS mg/kg/day N/A N/A 4.7E-04 

mg/kg/day 3.0E-03 mg/kg/day N/A N/A 3.6E-04 

mg/kg/day 6.OE-OS mg/kg/day N/A N/A 2.4E-04 

mg/kg/day NA mg/kg/day N/A N/A --
1.SE-03 

Total Hazard Index Across All Exposure Routes/Pathways I 2.SE-03 I 

8/20/2002 



Exposure 

Route 

Iingestion 

Dermal 

cenario Timeframe: Fulure 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 

Aluminum 14916 

Antimony 2,88 

Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 

Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

.. 
(1) Medium-Specific (M) EPC selected for hazard calculation . 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 

mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 

mg/kg 1.78 

mg/kg 120 

TABLE 7.41 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 1.8E-08 

mg/kg M 1.5E-03 

mg/kg M 2.9E-07 

mg/kg M 3.7E-05 

mg/kg M 1.8E-07 

mg/kg M 1.2E-05 

mg/kg M 2.3E-08 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

mg/kg M O.OE+OO 
mg/kg M 2.3E-09 

mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-05 mg/kg/day N/A N/A 3.0E-04 

1.0E+00 mg/kg/day N/A N/A 1.5E-03 

4.0E-04 mg/kg/day N/A N/A 7.3E-04 

7.0E-02 mg/kg/day N/A N/A 5.2E-04 

5.0E-04 mg/kg/day N/A N/A 3.6E-04 
NA mg/kg/day N/A N/A --

3.4E-03 

6.OE-05 mg/kg/day N/A N/A 3.8E-04 

1.0E+00 mg/kg/day N/A N/A --
6.0E-05 mg/kg/day N/A N/A --
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 9.2E-05 

NA mg/kg/day N/A N/A --
4.8E-04 

Total Hazard Index Across All Exposure Routes/Pathways I 3.9E-03 I 

8/2012002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 

Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 
2-Amlno-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 
mg/kg 359 
mg/kg 1.78 
mg/kg 120 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 
mg/kg 359 
mg/kg 1.78 

mg/kg 120 

TABLE 7.42 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

mg/kg M 4.5E-09 

mg/kg M 3.8E-04 

mg/kg M 7.3E-08 

mg/kg M 9.1E-06 

mg/kg M 4.5E-08 

mg/kg M 3.1E-06 

mg/kg M 1.6E-09 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M 1.6E-1O 

mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-05 mg/kg/day N/A N/A 7.6E-05 

1.0E+00 mg/kg/day N/A N/A 3.8E-04 

4.0E-04 mg/kg/day N/A N/A t.8E-04 

7.0E-02 mg/kg/day N/A N/A 1.3E-04 

5.0E-04 mg/kg/day N/A N/A 9.0E-05 

NA mg/kg/day N/A N/A --
8.6E-04 

6.0E-05 mg/kg/day N/A N/A 2.7E-05 

1.0E+00 mg/kg/day N/A N/A --
6.0E-05 mg/kg/day N/A N/A --
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 6.6E-06 

NA mg/kg/day N/A N/A --
3.4E-05 

Total Hazard Index Across All Exposure Routes/Pathways 

8/20/2002 



Scenario Tlmeframe: Future 

Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 1 Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

Iingestion 2,3,7,8-TCDD Equivalents 0.0000074 mg/kg 0.0000074 
2,4,6-Trinitrotoluene 581 mg/kg 581 
2-Amino-4,6-Dinitrotoluene 2.36 mg/kg 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 mg/kg 1.44 

HMX 291 mglkg 291 
RDX 522 mg/kg 522 
Barium 235 mg/kg 235 
Cadmium 4.40 mg/kg 4.40 
Chromium 14.6 mg/kg 14.6 
Iron 21431 mg/kg 21431 

Lead 1324 mg/kg 1324 
(Total) 

Dermal 2,3,7,8-TCDD Equivalents 0.0000074 mg/kg 0.0000074 
2,4,6-Trinitrotoluene 581 mg/kg 581 
2-Amino-4,6-Dinitrotoluene 2.36 mg/kg 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 mg/kg 1.44 
HMX 291 mg/kg 291 
RDX 522 mg/kg 522 
Barium 235 mg/kg 235 
Cadmium 4.40 mg/kg 4.40 
Chromium 14.6 mg/kg 14.6 
Iron 21431 mg/kg 21431 
Lead 1324 mg/kg 1324 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for hazard calculation . 
(2) Chronic. 

TABLE 7.43 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 9.5E-11 

mg/kg M 7.4E-03 

mg/kg M 3.0E-05 

mg/kg M 1.8E-05 

mg/kg M 3.7E-03 

mg/kg M 6.7E-03 

mg/kg M 3.0E-03 

mg/kg M 5.6E-05 

mg/kg M 1,9E-04 

mg/kg M 2.7E-01 

mg/kg M 1.7E-02 

mg/kg M 7.9E-12 

mg/kg M 2.1E-03 

mg/kg M 8.4E-06 

mg/kg M 5.1E-06 

mg/kg M 1.0E-03 

mg/kg M 1.9E-03 

mg/kg M O.OE+OO 
mg/kg M 1.6E-07 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.OE-04 mg/kg/day N/A N/A 1.5E+01 
6.0E-05 mg/kg/day N/A N/A 5.OE-01 
6.0E-05 mg/kg/day N/A N/A 3.1E-01 

5.OE-02 mg/kg/day N/A N/A 7.4E-02 
3.0E-03 mg/kg/day N/A N/A 2.2E+00 
7.0E-02 mg/kg/day N/A N/A 4.3E-02 
5.OE-04 mg/kg/day N/A N/A 1.1 E-01 

1.5E+00 mg/kg/day N/A N/A 1.2E-04 

3.0E-01 mg/kg/day N/A N/A 9.1E-01 

NA mg/kg/day N/A N/A --
1.9E+01 

NA mg/kg/day N/A N/A --
5.OE-04 mg/kg/day N/A N/A 4.2E+00 
6.0E-05 mg/kg/day N/A N/A 1.4E-01 
6.OE-05 mg/kg/day N/A N/A 8.6E-02 

5.OE-02 mg/kg/day N/A N/A 2.1E-02 

3.0E-03 mg/kg/day N/A N/A 6.2E-01 
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 6.3E-03 
2.0E-02 mg/kg/day N/A N/A --
3.0E-01 mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --

Total Hazard Index Across All Exposure Routes/Pathways 
5.OE+00: 
2.4E+01 

8/20/2002 



Exposure 

Route 

Ingestion 

jDermal 

Scenario Timeframe: Future 
Medium: Surface Soil 

xposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 1 Acre Exposure Unit 

Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2.4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 

RDX 522 
Barium 235 
Cadmium 4.40 

Chromium 14.6 
Iron 21431 

Lead 1324 
(Total) 

2,3,7,8-TCDD Equivalents 0.0000074 

2.4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 

HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.6 
Iron 21431 

Lead 1324 
(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

mg/kg 0.0000074 
mg/kg 581 

mg/kg 2.36 

mg/kg 1.44 

mg/kg 291 

mg/kg 522 

mg/kg 235 
mg/kg 4.40 

mg/kg 14.6 

mg/kg 21431 

mg/kg 1324 

mg/kg 0.0000074 

mg/kg 581 

mg/kg 2.36 
mg/kg 1.44 

mg/kg 291 

mg/kg 522 
mg/kg 235 

mg/kg 4.40 
mg/kg 14.6 

mg/kg 21431 

mg/kg 1324 

TABLE 7.44 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 3.2E-ll 

mg/kg M 2.5E-03 

mg/kg M 1.0E-05 

mg/kg M 6.1E-06 

mg/kg M 1.2E-03 

mg/kg M 2.2E-03 

mg/kg M 1.0E-03 

mg/kg M 1.9E-05 

mg/kg M 6.3E-05 

mg/kg M 9.2E-02 

mg/kg M 5.7E-03 

mg/kg M 1.IE-12 

mg/kg M 2.8E-04 

mg/kg M 1.lE-06 

mg/kg M 6.9E-07 

mg/kg M I.4E-04 

mg/kg M 2.5E-04 

mg/kg M O.OE+OO 

mg/kg M 2.1E-08 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 

Intake 

(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 5.0E+00 

6.0E-05 mg/kg/day N/A N/A 1.7E-Ol 

6.OE-05 mg/kg/day N/A N/A 1.0E-Ol 

5.0E-02 mg/kg/day N/A N/A 2.5E-02 

3.0E-03 mg/kg/day N/A N/A 7.4E-Ol 

7.0E-02 mg/kg/day N/A N/A 1.4E-02 

5.0E-04 mg/kg/day N/A N/A 3.8E-02 

1.5E+00 mg/kg/day N/A N/A 4.2E-05 

3.0E-Ol mg/kg/day N/A N/A 3.1E-Ol 

NA mg/kg/day N/A N/A --

6.4E+00 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 5.6E-Ol 

6.0E-05 mg/kg/day N/A N/A 1.9E-02 

6.0E-05 mg/kg/day N/A N/A 1.1E-02 

5.0E-02 mg/kg/day N/A N/A 2.8E-03 

3.0E-03 mg/kg/day N/A N/A 8.3E-02 

4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 8.4E-04 

2.0E-02 mg/kg/day N/A N/A --

3.0E-Ol mg/kg/day N/A N/A --
NA mg/kg/day N/A N/A --

6.7E-Ol 

Total Hazard Index Across All exposure Houtes/Pathways 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 6-Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(I) Medium SpeCifiC (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

mg/kg 0.0000074 
mg/kg 2.62 
mg/kg 0.433 
mg/kg 0.365 
mg/kg 4.77 
mg/kg 3.41 

mg/kg 252 
mg/kg 1.19 
mg/kg 26.4 

mg/kg 26855 
mg/kg 358 

mg/kg 0.0000074 
mg/kg 2.62 

mg/kg 0.433 
mg/kg 0.365 
mg/kg 4.77 

mg/kg 3.41 

mg/kg 252 
mg/kg 1.19 

mg/kg 26.4 
mg/kg 26855 
mg/kg 358 

TABLE 7.45 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 
Units for Hazard 

Calculation (I) 

mg/kg M 9.5E-II 
mg/kg M 3.4E-05 

mg/kg M 5.5E-06 

mg/kg M 4.7E-06 
mg/kg M 6.IE-05 
mg/kg M 4.4E-05 
mg/kg M 3.2E-03 
mg/kg M t.5E-05 
mg/kg M 3.4E-04 

mg/kg M 3.4E-OI 

mg/kg M 4.6E-03 

mg/kg M 7.9E-12 

mg/kg M 9.4E-06 
mg/kg M 1.6E-06 

mg/kg M 1.3E-06 
mg/kg M 1.7E-05 

mg/kg M 1.2E-05 
mg/kg M O.OE+OO 
mg/kg M 4.3E-08 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 6.7E-02 
6.0E-05 mg/kg/day N/A N/A 9.2E-02 

6.OE-05 mg/kg/day N/A N/A 7.8E-02 
5.0E-02 mg/kg/day N/A N/A 1.2E-03 
3.0E-03 mg/kg/day N/A N/A I.SE-02 

7.0E-02 mg/kg/day N/A N/A 4.6E-02 
S.OE-04 mg/kg/day N/A N/A 3.0E-02 
t.5E+00 mg/kg/day N/A N/A 2.3E-04 
3.0E-OI mg/kg/day N/A N/A I.IE+OO 

NA mg/kg/day N/A N/A --
t.SE+OO 

NA mg/kg/day N/A N/A --
S.OE-04 mg/kg/day N/A N/A 1.9E-02 

6.0E-05 mg/kg/day N/A N/A 2.6E-02 
6.0E-05 mg/kg/day N/A N/A 2.2E-02 
5.0E-02 mg/kg/day N/A N/A 3.4E-04 
3.0E-03 mg/kg/day N/A N/A 4.IE-03 
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A t.7E-03 
2.0E-02 mg/kg/day N/A N/A --
3.0E-OI mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --
7.2E-02 

Total Hazard Index Across All Exposure Routes/Pathways t.5E+00 

8/20/2002 



Exposure 

Route 

ngestion 

Dermal 

Scenario Timelrame: Future 

Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 6-Acre Exposure Unit 

Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 
Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.4t 
Barium 252 
Cadmium t.t9 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 

Cadmium t.t9 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(I) Medium SpeCific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

mg/kg 0.0000074 

mg/kg 2.62 
mg/kg 0.433 
mg/kg 0.365 
mg/kg 4.77 
mg/kg 3.41 
mg/kg 252 
mg/kg 1.19 
mg/kg 26.4 
mg/kg 26855 
mg/kg 358 

mg/kg 0.0000074 

mg/kg 2.62 
mg/kg 0.433 
mg/kg 0.365 
mg/kg 4.77 

mg/kg 3.41 
mg/kg 252 

mg/kg l.t9 
mg/kg 26.4 
mg/kg 26855 
mg/kg 358 

TABLE 7.46 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (t) 

mg/kg M 3.2E-tt 

mg/kg M t.tE-05 

mg/kg M 1.9E-06 

mg/kg M t.6E-06 

mg/kg M 2.0E-05 
mg/kg M 1.5E-05 
mg/kg M 1.1 E-03 

mg/kg M 5.tE-06 
mg/kg M 1.1 E-04 
mg/kg M l.tE-Ot 

mg/kg M 1.5E-03 

mg/kg M t.tE-t2 
mg/kg M t.3E-06 

mg/kg M 2.IE-07 
mg/kg M t.7E-07 
mg/kg M 2.3E-06 

mg/kg M 1.6E-06 
mg/kg M O.OE+OO 
mg/kg M 5.7E-09 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 
Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 2.2E-02 
6.0E-05 mg/kg/day N/A N/A 3.IE-02 

6.0E-05 mg/kg/day N/A N/A 2.6E-02 

5.0E-02 mg/kg/day N/A N/A 4.IE-04 
3.0E-03 mg/kg/day N/A N/A 4.9E-03 
7.0E-02 mg/kg/day N/A N/A 1.5E-02 
5.0E-04 mg/kg/day N/A N/A 1.0E-02 

t .5E+00 mg/kg/day N/A N/A 7.5E-05 
3.0E-Ot mg/kg/day N/A N/A 3.8E-Ot 

NA mg/kg/day N/A N/A --
4.9E-Ot 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 2.5E-03 
6.0E-05 mg/kg/day N/A N/A 3.5E-03 
6.0E-05 mg/kg/day N/A N/A 2.9E-03 
5.0E-02 mg/kg/day N/A N/A 4.6E-05 
3.0E-03 mg/kg/day N/A N/A 5.4E-04 
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 2.3E-04 

2.0E-02 mg/kg/day N/A N/A --
3.0E-OI mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --
9.7E-03 

Total Hazard Index Across All Exposure Routes/Pathways I 5.0E-Ot I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Tlmeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 

Exposure Point: SWMU 3 - Shallow Ground Waler 

Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1, I ,2,2-Tetrachloroethane 42_7 

1, 1,2-Trichloroethane 1.1 I 

1,1-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethane 0.617 

trans-1,2-Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 00400 
2,4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 00409 
4-Amlno-2,6-Dinltrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron SOS 

Manganese S8.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 

(Total) 
1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 
1, I -Dichloroelhene 0.213 

cis-1.2-0ichloroethene 11.3 

Telrachloroethene 0.617 

trans-l,2-Dichloroelhene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 00400 
2.4.6-Trinilrotoluene 1.30 
2-Amino-4,6-0initrotoluene 00409 
4-Amino-2,6-0inllrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 
Barium 87.8 

Cadmium 1.78 
Chromium 7.02 

Iron SOS 
Manganese S8.2 

Nickel 8.86 
Thallium 0.173 

Nitra!e 296 
(Total) 

(I) Medium-Specific (M) EPC selected for hazard calculatIOn. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 42.7 

ug/L 1.11 
ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ugiL 2.87 

ug/L 48.9 

uglL 00400 
ug/L 1.30 

ug/L 00409 

ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1.78 

ug/L 7.02 

ug/L SOS 

ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

ug/L 42.7 

ug/L 1.11 
ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L 0,400 

ug/L 1.30 

ugiL 0.409 

ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1.78 

ug/L 7.02 

ug/L SOS 

ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

TABLE 7047 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Roule EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M 4.1E-03 

ug/L M 1.1E-04 

ug/L M 2.0E-OS 

ug/L M 1.1E-03 

ug/L M S.9E-OS 

ug/L M 2.8E-04 

ug/L M 4.7E-03 

ug/L M 3.8E-OS 

ug/L M 1.2E-04 

ug/L M 3.9E-OS 

ug/L M 9.9E-OS 

ug/L M 2.6E-03 

ug/L M 9.1E-03 

ug/L M 8.4E-03 

ug/L M 1.7E-04 

ug/L M 6.7E-04 

ug/L M 4.8E-02 

ug/L M S.6E-03 

ug/L M 8.SE-04 

ug/L M 1.7E-OS 

ug/L M 2.8E-02 

ug/L M 1.7E-04 

ug/L M 3.2E-06 

ug/L M 8.8E-07 

ug/L M S.1E-OS 

ug/L M 1.1E-OS 

ug/L M 7.9E-06 

ug/L M 2.SE-04 

ug/L M 6AE-07 

ug/L M 1.0E-06 

ug/L M 1.8E-07 

ug/L M 4.SE-07 

ug/L M 7.4E-06 

ug/L M 1.0E-OS 

ug/L M 9.3E-06 

ug/L M 1.9E-07 

ug/L M I.SE-06 

ug/L M S.3E-OS 

ug/L M 6.1E-06 

ug/L M 1.9E-07 

ug/L M 1.8E-08 

ug/L M 3. IE-OS 

Intake 

(Non-Cancer) 

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/kglday 

mg/kg/day 
mg/kg/day 
mg/kg/day 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-02 mg/kg/day N/A N/A 6.8E-02 

4.0E-03 mg/kg/day N/A N/A 2.7E-02 

9.0E-03 mg/kg/day N/A N/A 2.3E-03 

1.0E-02 mg/kg/day N/A N/A 1.1 E-Ol 

1.0E-02 mg/kg/day N/A N/A S.9E-03 

2.0E-02 mg/kg/day N/A N/A lAE-02 

3.0E-04 mg/kg/day NIA N/A 1.6E+Ol 

3.0E-03 mglkglday NIA N/A 1.3E-02 

S.OE-04 mg/kg/day NIA N/A 2.SE-Ol 

6.0E-OS mg/kg/day N/A N/A 6.SE-Ol 

6.0E-OS mglkg/day NIA N/A 1.6E+00 

3.0E-03 mg/kg/day N/A N/A 8.7E-Ol 

1.0E+00 mg/kg/day NIA N/A 9.1E-03 

7.0E-02 mg/kg/day N/A N/A 1.2E-Ol 

S.OE-04 mg/kg/day N/A N/A 3AE-Ol 

1.SE+00 mg/kg/day NIA N/A 4.SE-04 

3.0E-Ol mg/kg/day N/A N/A 1.6E-Ol 

7.2E-02 mg/kg/day NIA N/A 7.7E-02 

2.0E-02 mg/kg/day N/A N/A 4.2E-02 

7.0E-OS mg/kg/day N/A N/A 2.4E-Ol 

1.6E+00 mg/kg/day N/A N/A 1.8E-02 

2.0E+Ol 

6.0E-02 mg/kg/day NIA N/A 2.8E-03 

4.0E-03 mg/kg/day N/A NIA 8.0E-04 

9.0E-03 mg/kg/day N/A N/A 9.8E-OS 

1.0E-02 mg/kg/day NIA N/A S.1E-03 

1.0E-02 mg/kg/day N/A N/A 1.1 E-03 

2.0E-02 mg/kg/day N/A NIA 3.9E-04 

3.0E-04 mg/kg/day N/A NIA 8AE-Ol 

3.0E-03 mglkg/day NIA N/A 2.1E-04 

S.OE-04 mg/kg/day N/A N/A 2.0E-03 

6.0E-OS mg/kg/day N/A N/A 2.9E-03 

6.0E-OS mg/kg/day N/A N/A 7AE-03 

3.0E-03 mg/kg/day N/A N/A 2.SE-03 

1.0E+00 mg/kglday NIA N/A 1.0E-OS 

4.9E-03 mg/kg/day N/A N/A 1.9E-03 

2.SE-OS mg/kg/day N/A NIA 7.SE-03 

2.0E-02 mg/kg/day N/A N/A 7.6E-OS 

3.0E-Ol mg/kg/day N/A N/A 1.8E-04 

2.9E-03 mg/kg/day N/A N/A 2.1E-03 

8.0E-04 mg/kg/day N/A N/A 2.3E-04 

7.0E-OS mg/kg/day N/A N/A 2_6E-04 

1.6E+00 mg/kg/day N/A NIA 2.0E-OS 

8_8E-Ol 

Tolal Hazard Index Across All Exposure Roules/Pathways 2.1E+Ol 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Sile Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1.1.2.2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1.1-Dichloroethene 0.213 

cis-l,2-Dlchloroethene 11.3 

Tetrachloroethene 0.617 

trans-l,2-Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride OAOO 

2,4,6-Trinltrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene OA09 

4-Amino-2,6-Dinilrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron SOS 

Manganese S8.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 

(Total) 

1,1,2,2-Tetrachloroethane 42.7 

1.1.2-Trichloroethane 1.11 

1,I-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethane 0.617 

trans-1,2-Dichloroethene 2.87 

Trlchloroethene 48.9 

Vinyl Chloride OAOO 

2,4,6-Trlnltrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene OA09 

4-Amino-2,6·Dinitrotoluene 1,03 

RDX 27.2 

Aluminum 9S.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron SOS 
Manganese S8.2 

Nickel 8.86 
Thallium 0.173 

Nilrate 296 

(Total) 

(1) Medium Specific (M) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L Q.400 

ug/L 1.30 

ug/L OA09 

ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1.78 

ug/L 7.02 

ug/L SOS 

ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L OAOO 

ug/L 1.30 

ug/L OA09 

ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1.78 

ug/L 7.02 

ug/L SOS 

ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

TABLE 7A8 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M 1.2E-03 

ug/L M 3.1E-OS 

ug/L M 6.0E-06 

ug/L M 3.2E-04 

ug/L M 1.7E-OS 

ug/L M 8.1E-OS 

ug/L M lAE-03 

ug/L M 1.IE-OS 

ug/L M 3.7E-OS 

ug/L M 1.2E-OS 

ug/L M 2.9E-OS 

ug/L M 7.7E-04 

ug/L M 2.7E-03 

ug/L M 2.SE-03 

ug/L M S.OE-OS 

ug/L M 2.0E-04 

ug/L M lAE-02 

ug/L M 1.6E-03 

ug/L M 2.SE-04 

ug/L M 4.9E-06 

ug/L M 8.4E-03 

ug/L M 9.1E-OS 

ug/L M 1.8E-06 

ug/L M 4.8E-07 

ug/L M 2.8E-OS 

ug/L M 6.3E-06 

ug/L M 4.3E-06 

uglL M lAE-04 

ug/L M 3.SE-07 

ug/L M S.6E-07 

ug/L M 9.7E-08 

ug/L M 2AE-07 

ug/L M 4.1E-06 

ug/L M 4.SE-06 

ug/L M 4.1E-06 

ug/L M B.4E-08 

ug/L M 6.6E-07 

ug/L M 2AE-OS 

ug/L M 2.7E-06 

ug/L M 8.3E-08 

ug/L M 8.2E-09 

ug/L M lAE-OS 

Intake Reference 
(Non-Cancer) Dose (2) 

Units 

mg/kg/day 6.0E-02 

mg/kg/day 4.0E-03 

mg/kg/day 9.0E-03 

mg/kg/day 1.0E-02 

mg/kg/day 1.0E-02 

mg/kg/day 2.0E-02 

mg/kg/day 3.0E-04 

mg/kg/day 3.0E-03 

mg/kg/day S.OE-04 

mg/kg/day 6.0E-OS 

mg/kg/day 6.0E-OS 

mg/kg/day 3.0E-03 

mg/kg/day 1.0E+00 

mg/kg/day 7.0E-02 

mg/kg/day S.OE-04 

mg/kg/day I.SE+OO 

mg/kg/day 3.0E-Ol 

mg/kgJday 7.2E-02 

mg/kgJday 2.0E-02 

mg/kg/day 7.0E-OS 

mg/kg/day 1.6E+00 

mg/kg/day 6.0E-02 

mg/kg/day 4.0E-03 

mg/kg/day 9.0E-03 

mg/kg/day 1.0E-02 

mg/kg/day 1.0E-02 

mg/kg/day 2.0E-02 

mg/kg/day 3.0E-04 

mg/kg/day 3.0E-03 

mg/kg/day S.OE-04 

mg/kg/day 6.0E-OS 

mg/kg/day 6.0E-OS 

mg/kg/day 3.0E-03 

mg/kg/day 1.0E+00 

mg/kg/day 4.9E-03 

mg/kg/day 2.SE-OS 

mg/kg/day 2.0E-02 

mg/kg/day 3.0E-Ol 

mg/kg/day 2.9E-03 

mg/kg/day 8.0E-04 

mg/kg/day 7.0E-OS 

mg/kg/day 1.6E+00 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Units 

mg/kg/day N/A N/A 2.0E-02 

mg/kg/day N/A N/A 7.8E-03 

mg/kg/day N/A N/A 6.7E-04 

mg/kg/day N/A N/A 3.2E-02 

mg/kg/day N/A N/A 1.7E-03 

mg/kg/day N/A N/A 4.1E-03 

mg/kg/day N/A N/A 4.6E+00 

mg/kg/day N/A N/A 3.8E-03 

mg/kg/day N/A N/A 7.3E-02 

mg/kgJday N/A N/A 1.9E-Ol 

mg/kg/day N/A N/A 4.8E-Ol 

mg/kg/day N/A N/A 2.6E-Ol 

mg/kg/day N/A N/A 2.7E-03 

mg/kg/day N/A N/A 3.SE-02 

mg/kg/day N/A N/A 1.0E-Ol 

mg/kg/day N/A N/A 1.3E-04 

mg/kg/day N/A N/A 4.8E-02 

mg/kg/day N/A N/A 2.3E-02 

mg/kg/day N/A N/A 1.2E-02 

mg/kg/day N/A NlA 7.0E-02 

mg/kg/day N/A N/A S.2E-03 

6.0E+00 

mg/kg/day N/A N/A I.SE-03 

mg/kg/day N/A N/A 4.4E-04 

mg/kg/day N/A N/A SAE-OS 

mg/kg/day N/A N/A 2.8E-03 

mg/kg/day N/A N/A 6.3E-04 

mg/kg/day N/A N/A 2.2E-04 

mg/kg/day N/A N/A 4.6E-Ol 

mg/kg/day N/A N/A 1.2E-04 

mg/kg/day N/A N/A 1.1 E-03 

mg/kg/day N/A N/A 1.6E-03 

mg/kg/day N/A N/A 4.1E-03 

mg/kg/day N/A N/A lAE-03 

mglkglday N/A N/A 4.SE-06 

mg/kg/day N/A N/A 8AE-04 

mg/kg/day N/A N/A 3.4E-03 

mg/kg/day N/A N/A 3AE-OS 

mg/kg/day N/A N/A 7.9E-OS 

mg/kg/day N/A N/A 9.SE-04 

mg/kg/day N/A N/A 1.0E-04 

mg/kg/day N/A N/A 1.2E-04 

mg/kg/day N/A N/A 8.7E-06 

4.8E-Ol 

Total Hazard Index Across All Exposure Routes/Pathways I 6AE+00 I 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Fulure 

Medium: Ground Waler 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 

cis-l,2-Dichloroethene 11.3 

T etrachloroethene 0.617 

trans-l,2-Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 0.400 

2,4,6-Trinitrotol uene 1.30 

2-Amino-4,6-Dinitrotoluene 0.409 

4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron 505 

Manganese 58.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 

(Total) 

(1) Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 2.3E-02 

ug/L 8.4E-04 

ug/L 2.2E-04 

ug/L 1.lE-02 

uglL 5.2E-04 

uglL 2.9E-03 

uglL 4.4E-02 

uglL 4.8E-04 

uglL O.OE+OO 

uglL O.OE+OO 

uglL O.OE+OO 

uglL O.OE+OO 

uglL O.OE+OO 

uglL O.OE+OO 

uglL O.OE+OO 

uglL O.OE+OO 

uglL O.OE+OO 

uglL O.OE+OO 

uglL O.OE+OO 

ug/L O.OE+OO 

uglL O.OE+OO 

TABLE 7.49 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/m3 R 8.7E-04 

mg/m3 R 3.2E-05 

mg/m3 R 8.4E-06 

mg/m3 R 4.3E-04 

mglm3 R 2.0E-05 

mglm3 R 1.lE-04 

mglm3 R 1.7E-03 

mglm3 R 1.8E-05 

mglm3 R O.OE+OO 

mglm3 R O.OE+OO 

mglm3 R O.OE+OO 

mglm3 R O.OE+OO 

mglm3 R O.OE+OO 

mglm3 R O.OE+OO 

mglm3 R O.OE+OO 

mglm3 R O.OE+OO 

mglm3 R O.OE+OO 

mglm3 R O.OE+OO 

mg/m3 R O.OE+OO 

mglm3 R O.OE+OO 

mglm3 R O.OE+OO 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A NIA --
mglkglday 1.4E-Ol mglkglday NIA NIA 1.4E-04 

mg/kglday NA mglkglday NIA NIA --
mglkglday 1.0E-02 mglkglday NIA NIA 1.7E-Ol 

mglkglday 2.9E-02 mg/kglday NIA NIA 6.5E-04 

mglkglday NA mglkglday NIA NIA --
mglkglday NA mg/kglday NIA NIA --
mglkglday NA mglkglday NIA NIA --
mglkglday NA mglkglday NIA NIA --
mglkglday 1.0E-03 mglkglday NIA NIA --
mg/kglday 1.4E-04 mglkglday NIA NIA --
mglkglday 5.7E-05 mglkglday NIA NIA --
mglkglday NA mglkglday NIA NIA --
mglkglday NA mg/kglday NIA NIA --
mglkglday 1.4E-05 mglkglday NIA NIA --
mglkglday NA mglkglday NIA NIA --
mg/kglday NA mg/kglday NIA NIA --
mglkg/day NA mg/kg/day N/A N/A --

1.7E-Ol 

Total Hazard Index Across All Exposure Routes/Pathways I 1.7E-Ol I 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 0.400 

2.4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 0.409 

4-Amino-2,6-Dlnitrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron 505 

Manganese 58.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 

(Total) 

(1) Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 1.2E-02 

ug/L 4.6E-04 

ug/L 1.2E-04 

ug/L 6.1E-03 

ug/L 2.8E-04 

ug/L 1.6E-03 

ug/L 2.4E-02 

ug/L 2.6E-04 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

TABLE 7.50 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/m3 R 3.2E-04 

mg/m3 R 1.2E-05 

mg/m3 R 3.1E-06 

mg/m3 R 1.6E-04 

mg/m3 R 7.2E-06 

mg/m3 R 4.1E-05 

mg/m3 R 6.2E-04 

mg/m3 R 6.8E-06 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.4E-01 mg/kg/day N/A N/A 5.2E-05 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.0E-02 mg/kg/day N/A N/A 6.2E-02 

mg/kg/day 2.9E-02 mg/kg/day N/A N/A 2.4E-04 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.0E-03 mg/kg/day N/A N/A --
mg/kg/day 1.4E-04 mg/kg/day N/A N/A --
mg/kg/day 5.7E-05 mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.4E-05 mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --

6.3E-02 

Total Hazard Index Across All Exposure RouteslPathways 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

cenario Timeframe: Fulure 
lAedium: Surface Waler 

Exposure Medium: Surface Waler 

Exposure Point SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 

RDX 63.0 
(Total) 

Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium 

EPC 
Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

Route 
EPC 

Value 

1.60 

1.50 

2.90 

63.0 

1.60 

1.50 
2.90 
63.0 

TABLE 7.51 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 
Units for Hazard 

Calculation (1) 

ug/L M 1.SE-04 

ug/L M 1.4E-04 

ug/L M 2.BE-04 

ug/L M 6.OE-03 

ug/L M 1.6E-06 
ug/L M 6.SE-07 

ug/L M 1.3E-06 

ug/L M 1.7E-OS 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day 1.4E-03 mg/kg/day N/A N/A 1.1 E-Ol 

mg/kg/day 6.OE-OS mg/kg/day N/A N/A 2.4E+00 

mg/kg/day 6.0E-OS mg/kg/day N/A N/A 4.6E+00 

rng/kg/day 3.0E-03 mg/kg/day N/A N/A 2.0E+00 

9.2E+00 
mg/kg/day 1.4E-03 mg/kg/day N/A N/A 1.1 E-03 

mg/kg/day 6.0E-OS mg/kg/day N/A N/A 1.lE-02 

mg/kg/day 6.0E-OS mg/kg/day N/A N/A 2.1E-02 

mg/kg/day 3.0E-03 mg/kg/day N/A N/A S.7E-03 

3.9E-02 

Total Hazard Index Across All Exposure Routes/Pathways 9.2E+00 

8/20/2002 



Exposure 
Route 

ngestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWM U 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Bromomethane t.60 
2-Amino-4,6-Dinitrotoluene 1.50 

4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 
Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium 

EPC 
Units 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

Route 
EPC 

Value 

1.60 
1.50 

2.90 

63.0 

1.60 

1.50 
2.90 

63.0 

TABLE 7.52 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 
Units for Hazard 

Calculation (t) 

ug/L M 4.5E-05 

ug/L M 4.2E-05 

ug/L M S.2E-05 

ug/L M I.SE-03 

ug/L M S.7E-07 

ug/L M 3.5E-07 
ug/L M 6.SE-07 

ug/L M 9.4E-06 

Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day I.4E-03 mg/kg/day N/A N/A 3.2E-02 

mg/kg/day 6.0E-05 mg/kg/day N/A N/A 7.1E-Ol 

mg/kg/day 6.0E-05 mg/kg/day N/A N/A I.4E+OO 

mg/kg/day 3.0E-03 mg/kg/day N/A N/A 5.9E-Ol 

2.7E+00 
mg/kg/day I.4E-03 mg/kg/day N/A N/A 6.2E-04 

mg/kg/day 6.OE-05 mg/kg/day N/A N/A 5.9E-03 

mg/kg/day 6.0E-05 mg/kg/day N/A N/A 1.1E-02 

mg/kglday 3.0E-03 mg/kg/day N/A N/A 3.1E-03 
2.1E-02 

Total Hazard Index Across All Exposure Routes/Pathways I 2.7E+00 I 

8/20/2002 



Exposure 

Route 

nhalation 

IScenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Bromomethane 1.60 

2-Amino-4,6-Dinitrotoluene 1.50 

4-Amino-2,6-Dinitrotoluene 2.90 

RDX 63.0 

(Total) 

(1) Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 1.6E-03 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

TABLE 7.53 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/m3 R 6.2E-05 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day 1.4E-03 mg/kg/day N/A N/A 4.5E-02 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --

4.5E-02 

Total Hazard Index Across All Exposure Routes/Pathways 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Suliace Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Bromomethane 1.S0 

2-Amino-4,S-Dinitrotoluene 1.50 

4-Amino-2,S-Dinitrotoluene 2.90 

RDX S3.0 

(Total) 

(1) Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

Medium 

EPC 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

Route 

EPC 

Value 

8.9E-04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

TABLE 7.54 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/m3 R 2.3E-05 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day 1.4E-03 mg/kg/day N/A N/A 1.SE-02 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --

1.SE-02 

Total Hazard Index Across All Exposure Routes/Pathways 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.t78 
Aluminum t49t6 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 
2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 
Units Value 

mglkg 0.t78 
mglkg t4916 
mglkg 2.88 
mglkg 359 
mglkg 1.78 
mglkg 120 

mglkg 0.178 
mglkg 14916 
mglkg 2.88 
mglkg 359 
mglkg 1.78 
mglkg 120 

TABLE 7.55 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (t) 

mglkg M t.7E-07 

mglkg M I.4E-02 

mglkg M 2.7E-06 

mglkg M 3.4E-04 

mglkg M 1.7E-06 
mglkg M 1.IE-04 

mglkg M 9.5E-08 

mglkg M O.OE+OO 
mglkg M O.OE+OO 
mglkg M O.OE+OO 
mglkg M 9.4E-09 

mglkg M O.OE+OO 

Intake 

(Non-Cancer) 

Units 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-05 mglkglday NIA NIA 2.8E-03 

1.0E+00 mglkglday NIA NIA I.4E-02 

4.0E-04 mglkglday NIA NIA 6.8E-03 

7.0E-02 mglkglday NIA NIA 4.9E-03 
5.0E-04 mglkglday NIA NIA 3.4E-03 

NA mglkglday NIA NIA --
3.2E-02 

6.0E-05 mglkglday NIA NIA t.6E-03 

1.0E+00 mglkglday NIA NIA --
6.0E-05 mglkglday NIA NIA --
4.9E-03 mglkglday NIA NIA --
2.5E-05 mglkglday NIA NIA 3.8E-04 

NA mglkglday NIA NIA --
2.0E-03 

Total Hazard Index Across All Exposure RouteslPathways I 3.4E-02 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
xposure Medium: Sediment 

xposure Point: SWMU 3 - LiUle Sulphur Creek 

Receptor Population: On-Site Resident 
fl,eceptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 3S9 
Cadmium 1.78 
Lead 120 

(Total) 
2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 3S9 
Cadmium 1.78 
Lead 120 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 
Units Value 

mg/kg 0.178 
mg/kg 14916 
mg/kg 2.88 
mg/kg 3S9 
mg/kg 1.78 
mg/kg 120 

mg/kg 0.178 
mg/kg 14916 
mg/kg 2.88 
mg/kg 3S9 
mg/kg 1.78 
mg/kg 120 

TABLE 7.S6 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

mg/kg M 4.2E-08 

mg/kg M 3.SE-03 
mg/kg M 6.8E-07 

mg/kg M 8.SE-OS 
mg/kg M 4.2E-07 
mg/kg M 2.8E-OS 

mg/kg M 9.SE-09 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M 9.4E-l0 
mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

Units 

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 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.OE-OS mg/kg/day N/A N/A 7.1E-04 
1.0E+00 mg/kg/day N/A N/A 3.SE-03 
4.0E-04 mg/kg/day N/A N/A 1.7E-03 

7.0E-02 mg/kg/day N/A N/A 1.2E-03 
S.OE-04 mg/kg/day N/A N/A 8.4E-04 

NA mg/kg/day N/A N/A --
8.0E-03 

6.OE-OS mg/kg/day N/A N/A 1.6E-04 

1.0E+00 mg/kg/day N/A N/A --
6.OE-OS mg/kg/day N/A N/A --

4.9E-03 mg/kg/day N/A N/A --
2.SE-OS mg/kg/day N/A N/A 3.8E-OS 

NA mg/kg/day N/A N/A --
2.0E-04 

Total Hazard Index Across All Exposure Routes/Pathways 8.2E-03 

8/20/2002 



Exposure 

Route 

ngestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 1 Acre Exposure Unit 

Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 

2.4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 

RDX 522 
Barium 235 

Cadmium 4.40 

Chromium 14.6 

Iron 21431 

Lead 1324 

(Total) 

2,3,7,8-TCDD Equivalents 0.0000074 

2.4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 

HMX 291 
RDX 522 
Barium 235 

Cadmium 4.40 
Chromium 14.6 
Iron 21431 

Lead 1324 
(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.0000074 

mg/kg 581 

mg/kg 2.36 

mg/kg 1.44 

mg/kg 291 

mg/kg 522 

mg/kg 235 

mg/kg 4.40 

mg/kg 14.6 

mg/kg 21431 

mg/kg 1324 

mg/kg 0.0000074 

mg/kg 581 

mg/kg 2.36 

mg/kg 1.44 

mg/kg 291 

mg/kg 522 

mg/kg 235 

mg/kg 4.40 

mg/kg 14.6 

mg/kg 21431 

mg/kg 1324 

TABLE 7.57 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 1.0E-11 

mg/kg M 8.0E-04 

mg/kg M 3.2E-06 

mg/kg M 2.0E-06 

mg/kg M 4.0E-04 

mg/kg M 7.2E-04 

mg/kg M 3.2E-04 

mg/kg M 6.0E-06 

mg/kg M 2.0E-05 

mg/kg M 2.9E-02 

mg/kg M 1.8E-03 

mg/kg M 1,2E-12 

mg/kg M 3.2E-04 

mg/kg M 1.3E-06 

mg/kg M 7.9E-07 

mg/kg M 1.6E-04 

mg/kg M 2.9E-04 

mg/kg M O.OE+OO 

mg/kg M 2.4E-08 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --

5.0E-04 mg/kg/day N/A N/A 1.6E+00 
6.0E-05 mg/kg/day N/A N/A 5.4E-02 

6.0E-05 mg/kg/day N/A N/A 3.3E-02 

5.0E-02 mg/kg/day N/A N/A 8.0E-03 

3.0E-03 mg/kg/day N/A N/A 2.4E-01 

7.0E-02 mg/kg/day N/A N/A 4.6E-03 

5.0E-04 mg/kg/day N/A N/A 1.2E-02 

1.5E+00 mg/kg/day N/A N/A 1.3E-05 

3.0E-01 mg/kg/day N/A N/A 9.8E-02 

NA mg/kg/day N/A N/A --
2.0E+00 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 6.4E-01 

6.OE-05 mg/kg/day N/A N/A 2.1E-02 

6.0E-05 mg/kg/day N/A N/A 1.3E-02 

5.0E-02 mg/kg/day N/A N/A 3.2E-03 

3.0E-03 mg/kg/day N/A N/A 9.5E-02 

4.9E-03 mg/kg/day N/A N/A --

2.5E-05 mg/kg/day N/A N/A 9.6E-04 
2.0E-02 mg/kg/day N/A N/A --
3.0E-01 mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --
7.7E-01 

Total Hazard Index Across All exposure Routes/Pathways 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 1 Acre Exposure Unit 

Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,S-Trinitrotoluene 581 
2-Arnino-4,S-Dinitrotoluene 2.3S 

4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.S 
Iron 21431 

Lead 1324 
(Total) 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,S-Trinitrotoluene 581 
2-Amino-4,S-Dinitrotoluene 2.3S 
4-Amino-2,S-Dlnitrotoluene 1.44 

HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.S 
Iron 21431 

Lead 1324 
(Total) 

(1) Medium-SpecIfic (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 
Units Value 

mg/kg 0.0000074 

mg/kg 581 

mg/kg 2.3S 

mg/kg 1.44 
mg/kg 291 
mg/kg 522 

mg/kg 235 
mg/kg 4.40 
mg/kg 14.S 

mg/kg 21431 
mg/kg 1324 

mg/kg 0.0000074 
mg/kg 581 
mg/kg 2.3S 

mg/kg 1.44 

mg/kg 291 
mg/kg 522 

mg/kg 235 
mg/kg 4.40 

mg/kg 14.S 
mg/kg 21431 

mg/kg 1324 

TABLE 7.58 

CALCULATION OF NON-CANCER HAZARDS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 
EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 3.4E-12 

mg/kg M 2.7E-04 

mg/kg M 1.1E-OS 

mg/kg M S.SE-07 

mg/kg M 1.3E-04 
mg/kg M 2.4E-04 

mg/kg M 1.1E-04 

mg/kg M 2.0E-OS 

mg/kg M S.7E-OS 

mg/kg M 9.8E-03 

mg/kg M S.1E-04 

mg/kg M 1.2E-13 

mg/kg M 3.0E-05 

mg/kg M 1.2E-07 

mg/kg M 7.5E-08 

mg/kg M 1.5E-05 
mg/kg M 2.7E-05 

mg/kg M O.OE+OO 
mg/kg M 2.3E-09 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 5.3E-01 

S.OE-05 mg/kg/day N/A N/A 1.8E-02 

S.OE-05 mg/kg/day N/A N/A 1.1E-02 

5.0E-02 mg/kg/day N/A N/A 2.7E-03 
3.0E-03 mg/kg/day N/A N/A 8.0E-02 
7.OE-02 mg/kg/day N/A N/A 1.5E-03 

5.0E-04 mg/kg/day N/A N/A 4.0E-03 

1.5E+00 mg/kg/day N/A N/A 4.5E-OS 

3.0E-01 mg/kg/day N/A N/A 3.3E-02 

NA mg/kg/day N/A N/A --
S.8E-01 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A S.1E-02 
S.OE-05 mg/kg/day N/A N/A 2.0E-03 

S.OE-05 mg/kg/day N/A N/A 1.3E-03 

5.0E-02 mg/kg/day N/A N/A 3.0E-04 

3.0E-03 mg/kg/day N/A N/A 9.1E-03 

4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 9.2E-05 

2.0E-02 mg/kg/day N/A N/A --
3.0E-01 mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --
7.3E-02 

Total Hazard Index Across All Exposure Routes/Pathways I 7.SE-01 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

ario Timelrame: Future 

ium: Surface Soil 

Exposure Point: SWMU 3 - 6-Acre Exposure Unit 

Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 

2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 

Barium 252 
Cadmium 1.19 

Chromium 26.4 

Iron 26855 
Lead 358 

(Total) 

2,3,7,8-TCDD Equivalents 0.0000074 

2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 

Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(1) Medium-Specific (M) EPC selected lor hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.0000074 

mg/kg 2.62 

mg/kg 0.433 

mg/kg 0.365 

mg/kg 4.77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1.19 

mg/kg 26.4 

mg/kg 26855 
mg/kg 358 

mg/kg 0.0000074 

mg/kg 2.62 

mg/kg 0.433 

mg/kg 0.365 

mg/kg 4.77 

mg/kg 3.41 

mg/kg 252 

mg/kg 1.19 

mg/kg 26.4 

mg/kg 26855 
mg/kg 358 

TABLE 7.59 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 1.0E-11 

mg/kg M 3.6E-06 

mg/kg M 5.9E-07 

mg/kg M 5.0E-07 

mg/kg M 6.5E-06 

mg/kg M 4.7E-06 

mg/kg M 3.5E-04 

mg/kg M 1.6E-06 

mg/kg M 3.6E-05 

mg/kg M 3.7E-02 

mg/kg M 4.9E-04 

mg/kg M 1.2E-12 

mg/kg M 1.4E-06 

mg/kg M 2.4E-07 

mg/kg M 2.0E-07 

mg/kg M 2.6E-06 

mg/kg M 1.9E-06 

mg/kg M O.OE+OO 

mg/kg M 6.5E-09 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 7.2E-03 

6.0E-05 mg/kg/day N/A N/A 9.9E-03 

6.0E-05 mg/kg/day N/A N/A 8.3E-03 

5.0E-02 mg/kg/day N/A N/A 1.3E-04 

3.0E-03 mg/kg/day N/A N/A 1.6E-03 

7.0E-02 mg/kg/day N/A N/A 4.9E-03 

5.0E-04 mg/kg/day N/A N/A 3.3E-03 

1.5E+00 mg/kg/day N/A N/A 2.4E-05 

3.0E-01 mg/kg/day N/A N/A 1.2E-01 
NA mg/kg/day N/A N/A --

1.6E-01 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 2.9E-03 
6.0E-05 mg/kg/day N/A N/A 3.9E-03 

6.0E-05 mg/kg/day N/A N/A 3.3E-03 

5.0E-02 mg/kg/day N/A N/A 5.2E-05 

3.0E-03 mg/kg/day N/A N/A 6.2E-04 

4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 2.6E-04 

2.0E-02 mg/kg/day N/A N/A --
3.0E-01 mg/kg/day N/A N/A --

NA mg/kg/day N/A N/A --
1.1 E-02 

Total Hazard Index Across All Exposure Routes/Pathways I 1.7E-01 I 

8/20/2002 



Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion 2,3,7,8-TCDD Equivalents 0.0000074 mg/kg 0.0000074 
2,4,6-Trinitrotoluene 2.62 mg/kg 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 mg/kg 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 mg/kg 0.365 
HMX 4.77 mg/kg 4.77 
RDX 3.41 mg/kg 3.41 
Barium 252 mg/kg 252 
Cadmium 1.19 mg/kg 1.19 
Chromium 26.4 mg/kg 26.4 
Iron 26855 mg/kg 26855 
Lead 358 mg/kg 358 

(Total) 
Dermal 2,3,7,8-TCDD Equivalents 0.0000074 mg/kg 0.0000074 

2,4,6-Trinitrotoluene 2.62 mg/kg 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 mg/kg 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 mg/kg 0.365 
HMX 4.77 mg/kg 4.77 
RDX 3.41 mg/kg 3.41 
Barium 252 mg/kg 252 
Cadmium 1.19 mg/kg 1.19 
Chromium 26.4 mg/kg 26.4 
Iron 26855 mg/kg 26855 
Lead 358 mg/kg 358 

(Total) 

(I) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

TABLE 7.60 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (I) 

mg/kg M 3.4E-12 
mg/kg M 1.2E-06 

mg/kg M 2.0E-07 

mg/kg M 1.7E-07 

mg/kg M 2.2E-06 

mg/kg M 1.6E-06 

mg/kg M 1.2E-04 

mg/kg M 5.5E-07 

mg/kg M 1.2E-05 

mg/kg M 1.2E-02 

mg/kg M 1.6E-04 

mg/kg M 1.2E-13 

mg/kg M I.4E-07 

mg/kg M 2.3E-08 
mg/kg M 1.9E-08 

mg/kg M 2.5E-07 

mg/kg M 1.8E-07 

mg/kg M O.OE+OO 
mg/kg M 6.2E-IO 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 

mg/kg M O.OE+OO 

Intake 

(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA mg/kg/day N/A N/A --
5.0E-04 mg/kg/day N/A N/A 2.4E-03 

6.0E-05 mg/kg/day N/A N/A 3.3E-03 

6.0E-05 mg/kg/day N/A N/A 2.8E-03 

5.0E-02 mg/kg/day N/A N/A 4.4E-05 
3.0E-03 mg/kg/day N/A N/A 5.2E-04 

7.0E-02 mg/kg/day N/A N/A 1.7E-03 

5.0E-04 mg/kg/day N/A N/A 1.IE-03 

1.5E+00 mg/kg/day N/A N/A 8.1 E-06 

3.0E-OI mg/kg/day N/A N/A 4.IE-02 

NA mg/kg/day N/A N/A --
5.3E-02 

NA mg/kg/day N/A N/A --

5.0E-04 mg/kg/day N/A N/A 2.7E-04 

6.OE-05 mg/kg/day N/A N/A 3.8E-04 
6.OE-05 mg/kg/day N/A N/A 3.2E-04 
5.0E-02 mg/kg/day N/A N/A 5.0E-06 

3.0E-03 mg/kg/day N/A N/A 5.9E-05 
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 2.5E-05 

2.0E-02 mg/kg/day N/A N/A --

3.0E-OI mg/kg/day N/A N/A --
NA mg/kg/day N/A N/A --

1.IE-03 

Total Hazard Index ,Across All I::xposure Houtesll"'atnways 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Sile Resident 
Receptor Age: Adult 

Chemical Medium 
ot Potential EPC 

Concern Value 

l,l.2.2-Tetrachloroethane 42.7 

1,1.2-Trichloroethane 1.11 
1.1-Dichloroethene 0.213 

ais-l,2-Dlchloroethene 11.3 

Tetrachloroethene 0.617 
tranS-l,2-Dichloroethene 2.87 

Trichloroethane 48.9 

Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4,S-Dinitrotoluene 0.409 

4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron SOS 

Manganese S8.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 

(Total) 

1.1.2.2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1.I-Dichloroethene 0.213 
cis-l,2-0ichloroethene 11.3 

Tetrachloroethene 0.617 

trans·1,2·Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 0.400 
2.4,6-Trinitrotoluene 1.30 
2-Amino-4,6-0initrotoluene 0.409 
4-Amino-2,6-0initrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 
Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron SOS 
Manganese S8.2 
Nickel 8.86 
Thallium 0.173 

Nitrate 296 
(Total) 

(1) Medium SpeCifiC (M) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L D.400 
ug/L 1.30 

ug/L 0.409 

ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

·ug/L 1.78 

ug/L 7.02 

ug/L SOS 

ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 

ug/L 0.400 

ug/L 1.30 

ug/L 0.409 

ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.B 

ug/L 1.78 

ug/L 7.02 

ug/L SOS 

ug/L S8.2 
ugiL 8.86 

ug/L 0.173 

ug/L 296 

TABLE 7.61 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

ug/L M 1.2E-03 

ug/L M 3.0E-OS 

ug/L M S.8E-06 

ug/L M 3.1E-04 

ug/L M 1.7E-OS 

ug/L M 7.9E-OS 

ug/L M 1.3E-03 

ug/L M 1.1E-OS 

ug/L M 3.6E-OS 

ug/L M 1.IE-OS 

ug/L M 2.8E-OS 

ug/L M 7.SE-04 

ug/L M 2.6E-03 

ug/L M 2.4E-03 

ug/L M 4.9E-OS 

ug/L M 1.9E-04 

ug/L M I.4E-02 

ug/L M 1.6E-03 

ug/L M 2.4E-04 

ug/L M 4.7E-06 

ug/L M 8.1E-03 

ug/L M 9.7E-OS 

ug/L M 1.9E-06 

ug/L M S.2E-07 

ug/L M 3.0E-OS 

ug/L M 6.7E-06 

ug/L M 4.6E-06 

ug/L M 1.SE-04 

ug/L M 3.7E-07 

ug/L M 6.0E-07 

ug/L M 1.0E-07 

ug/L M 2.6E-07 

ug/L M 4.3E-06 

ug/L M S.9E-06 

ug/L M S.4E-06 

ug/L M 1.IE-07 

ug/L M 8.7E-07 

ug/L M 3.1E-OS 

ug/L M 3.6E-06 

ug/L M 1.1E-07 

ug/L M 1.IE-08 

ug/L M 1.8E-OS 

Intake Reference 
(Non-Cancer) Dose (2) 

Units 

mg/kg/day 6.0E-02 

mg/kg/day 4.0E-03 

mg/kg/day 9.0E-03 

mg/kg/day 1.0E-02 

mg/kg/day 1.0E-02 

mg/kg/day 2.0E-02 

mg/kg/day 3.0E-04 

mg/kg/day 3.0E-03 

mg/kg/day S.OE-04 

mg/kg/day 6.0E-OS 

mg/kg/day 6.0E-OS 

mg/kg/day 3.0E-03 

mg/kg/day 1.0E+00 

mg/kg/day 7.0E-02 

mg/kg/day S.OE-04 

mg/kg/day I.SE+OO 

mg/kg/day 3.0E-01 

mg/kg/day 7.2E-02 

mg/kg/day 2.0E-02 

mg/kg/day 7.0E-OS 

mg/kg/day 1.6E+00 

mg/kg/day 6.0E-02 

mg/kg/day 4.0E-03 

mg/kg/day 9.0E-03 

mg/kg/day 1.0E-02 

mg/kg/day 1.0E-02 

mg/kg/day 2.0E-02 

mg/kg/day 3.0E-04 

mg/kg/day 3.0E-03 

mg/kg/day S.OE-04 

mg/kglday 6.0E-OS 

mg/kg/day 6.0E-OS 

mg/kg/day 3.0E-03 

mg/kg/day 1.0E+00 

mg/kg/day 4.9E-03 

mg/kg/day 2.SE-OS 

mg/kg/day 2.0E-02 

mg/kg/day 3.0E-01 

mg/kg/day 2.9E-03 

mg/kg/day 8.0E-04 

mg/kg/day 7.0E-OS 

mg/kg/day 1.6E+00 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Units 

mg/kg/day N/A N/A 1.9E-02 

mg/kg/day N/A N/A 7.6E·03 

mg/kg/day N/A N/A 6.SE-04 

mg/kg/day N/A N/A 3.1E-02 

mg/kg/day N/A N/A 1.7E-03 

mg/kglday N/A N/A 3.9E-03 

mg/kglday N/A N/A 4.SE+00 

mg/kg/day N/A N/A 3.7E-03 

mg/kg/day N/A N/A 7.1E-02 

mg/kg/day N/A N/A 1.9E-01 

mg/kg/day N/A N/A 4.7E-01 

mg/kg/day N/A N/A 2.SE-Ol 

mg/kg/day N/A N/A 2.6E-03 

mg/kg/day N/A N/A 3.4E·02 

mg/kg/day N/A N/A 9.8E-02 

mg/kg/day N/A N/A 1.3E-04 

mg/kg/day N/A N/A 4.6E-02 

mg/kg/day N/A N/A 2.2E-02 

mg/kg/day N/A N/A 1.2E-02 

mg/kg/day N/A N/A 6.8E-02 

mg/kg/day N/A N/A S.lE-03 

S.8E+00 

mg/kg/day N/A N/A 1.6E-03 

mg/kg/day N/A N/A 4.7E-04 

mg/kg/day N/A N/A S.7E-OS 

mg/kg/day N/A N/A 3.0E-03 

mg/kg/day N/A N/A 6.7E-04 

mg/kg/day N/A NlA 2.3E-04 

mg/kg/day N/A N/A 4.9E-01 

mg/kg/day N/A N/A 1.2E-04 

mg/kg/day N/A N/A 1.2E-03 

mg/kg/day N/A N/A 1.7E-03 

mg/kg/day N/A N/A 4.3E-03 

mg/kg/day N/A N/A I.4E-03 

mg/kg/day N/A N/A S.9E-06 

mg/kg/day N/A N/A 1.IE-03 

mg/kg/day N/A N/A 4.4E-03 

mg/kg/day N/A N/A 4.4E-OS 

mg/kg/day N/A N/A 1.0E-04 

mg/kglday N/A N/A 1.2E-03 

mg/kg/day N/A N/A I.4E-04 

mg/kg/day N/A N/A I.SE-04 

mg/kg/day N/A N/A 1.IE-OS 

S.IE-OI 

Total Hazard Index Across All Exposure Routes/Pathways I 6.3E+00 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 

Chemical Medium 
of Potential EPC 

Concern Value 

1,1.2,2-Tetrachloroethane 42.7 

1.1,2-Trichloroethane 1.11 

1,l-Dichloroethene 0.213 

cis-1.2-Dichloroethene 11.3 

Tetrachloroethane 0.617 

trans-1,2-Dichloroethene 2.B7 

Trichloroethane 4B.9 

Vinyl Chloride 00400 
2,4,6-Trinitrotoluene 1.30 

2-Amino-4,6-0initrotoluene 00409 
4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 

Barium B7.B 

Cadmium 1.7B 

Chromium 7.02 

Iron SOS 

Manganese SB.2 

Nickel B.B6 

Thallium 0.173 

Nitrate 296 
(Total) 

1.1.2.2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

l.1-Dichloroethene 0.213 

cis-1.2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.87 
Trichloroethene 48.9 

Vinyl Chloride 0.400 

2,4,6· Trinitrotoluene 1.30 

2-Amino-4,6-Dinilrotoluene 0.409 

4-Amlno-2.6-Dlnitrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 

Barium 87.8 

Cadmium 1.7B 

Chromium 7.02 
Iron SOS 

Manganese S8.2 
Nickel 8.86 

Thallium 0.173 

Nitrate 296 
(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.B7 

ug/L 4B.9 

ug/L 00400 
ug/L 1.30 

ug/L 00409 
ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L B7.B 

ug/L 1.7B 

ug/L 7.02 

ug/L SOS 

ug/L SB.2 

ug/L B.BS 

ug/L 0.173 

ug/L 296 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 4B.9 

ug/L 00400 
ug/L t.30 

ug/L 00409 
ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1.78 

ug/L 7.02 

ug/L SOS 

ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

TABLE 7.62 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M S.SE-04 

ug/L M lAE-OS 

ug/L M 2.7E-06 

ug/L M lAE-04 

ug/L M 7.9E-06 

ug/L M 3.7E-OS 

ug/L M 6.3E-04 

ug/L M S.lE-06 

ug/L M 1.7E-OS 

ug/L M S.2E-06 

ug/L M 1.3E-OS 

ug/L M 3.SE-04 

ug/L M 1.2E-03 

ug/L M 1.1 E-03 

ug/L M 2.3E-OS 

ug/L M 9.0E-OS 

ug/L M 6.SE-03 

ug/L M 7.SE-04 

ug/L M 1.lE-04 

ug/L M 2.2E-OS 

ug/L M 3.8E-03 

ug/L M S.3E-OS 

ug/L M 1.0E-OS 

ug/L M 2.8E-07 

ug/L M 1.6E-OS 

ug/L M 3.7E-OS 

ug/L M 2.SE-06 

ug/L M B.1E-OS 

ug/L M 2.0E-07 

ug/L M 3.3E-07 

ug/L M S.6E-OB 

ug/L M lAE-07 

ug/L M 2AE-06 

ug/L M 2.6E-OB 

ugiL M 2.4E-OS 

ug/L M 4.9E-OB 

ug/L M 3.9E-07 

ug/L M 1.4E-OS 

ug/L M 1.6E-06 

ug/L M 4.9E-08 

ug/L M 4.8E-09 

ug/L M 8.2E-06 

Intake 

(Non· Cancer) 

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/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 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-02 mg/kglday N/A N/A 9.1E-03 

4.0E-03 mglkg/day N/A N/A 3.SE-03 

9.0E-03 mg/kg/day N/A N/A 3.0E-04 

1.0E·02 mg/kg/day N/A N/A 1.4E-02 

1.0E-02 mg/kg/day N/A N/A 7.9E-04 

2.0E-02 mg/kg/day N/A N/A 1.BE-03 

3.0E-04 mg/kg/day N/A N/A 2.1E+00 

3.0E-03 mg/kg/day N/A N/A 1.7E-03 

S.OE-04 mg/kg/day N/A N/A 3.3E·02 

6.OE-OS mg/kg/day N/A N/A B.7E-02 

6.OE-OS mg/kg/day N/A N/A 2.2E·Ol 

3.0E-03 mg/kg/day N/A N/A 1.2E-Ol 

1.0E+00 mg/kg/day N/A N/A 1.2E-03 

7.0E-02 mg/kg/day N/A N/A 1.6E-02 

S.OE-04 mg/kg/day N/A N/A 4.6E-02 

1.SE+00 mg/kg/day N/A N/A 6.OE-OS 

3.0E-Ol mg/kg/day N/A N/A 2.2E-02 

7.2E-02 mg/kg/day N/A N/A 1.0E-02 

2.0E-02 mg/kg/day N/A N/A S.7E-03 

7.0E-OS mg/kg/day N/A N/A 3.2E-02 

1.6E+00 mg/kg/day N/A N/A 2.4E-03 

2.7E+00 

6.0E-02 mg/kg/day N/A N/A B.9E-04 

4.0E-03 mg/kg/day N/A N/A 2.6E-04 

9.0E-03 mg/kg/day N/A N/A 3.1E-OS 

1.0E-02 mg/kg/day N/A N/A 1.6E-03 

1.0E-02 mg/kg/day N/A N/A 3.7E·04 

2.0E-02 mg/kg/day N/A N/A 1.3E·04 

3.0E-04 mg/kg/day N/A N/A 2.7E-Ol 

3.0E-03 mg/kg/day N/A N/A 6.8E-OS 

S.OE-04 mg/kg/day N/A N/A 6.SE-04 

6.0E-OS mg/kg/day N/A N/A 9AE-04 

6.0E-OS mg/kg/day N/A N/A 2.4E-03 

3.0E-03 mg/kg/day N/A N/A 7.9E-04 

1.0E+00 mg/kglday N/A N/A 2.6E-06 

4.9E-03 mg/kglday N/A N/A 4.9E-04 

2.SE-OS mglkg/day N/A N/A 2.0E-03 

2.0E-02 mg/kg/day N/A N/A 2.0E-OS 

3.0E-Ol mg/kg/day N/A NlA 4.6E-OS 

2.9E-03 mg/kg/day N/A NlA S.6E-04 

8.0E-04 mg/kg/day N/A N/A B.1E-OS 

7.0E-OS mg/kg/day N/A N/A S.8E-OS 

1.6E+00 mg/kg/day N/A N/A S.lE-06 

2.8E-Ol 

Total Hazard Index Across All Exposure Routes/Pathways 3.0E+00 

8/20/2002 



Exposure 

Route 

nhalation 

Scenario Timeframe: Future 

Medium: Ground Water 

xposure Medium: Air 

xposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 

ReceptorAge: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 0.400 

2,4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 0.409 

4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron 505 

Manganese 58.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 

(Total) 

(1) Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 2.3E-02 

ug/L 8.4E-04 

ug/L 2.2E-04 

ug/L 1.1E-02 

ug/L 5.2E-04 

ug/L 2.9E-03 

ug/L 4.4E-02 

ug/L 4.8E-04 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

TABLE 7.63 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/m3 R 1.9E-04 

mg/m3 R 6.9E-06 

mg/m3 R 1.8E-06 

mg/m3 R 9.2E-05 

mg/m3 R 4.2E-06 

mg/m3 R 2.4E-05 

mg/m3 R 3.7E-04 

mg/m3 R 4.0E-06 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.4E-01 mg/kg/day N/A N/A 3.0E-05 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.0E-02 mg/kg/day N/A N/A 3.7E-02 

mg/kg/day 2.9E-02 mg/kg/day N/A N/A 1.4E-04 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.0E-03 mg/kg/day N/A N/A --
mg/kg/day 1.4E-04 mg/kg/day N/A N/A --
mg/kg/day 5.7E-05 mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.4E-05 mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --

3.7E-02 

Total Hazard Index Across All Exposure RouteslPathways I 3.7E-02 I 

8/20/2002 



Exposure 

Route 

Iinhalation 

ario Timeframe: Future 

ium: Ground Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receplor Population: On-Site Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42,7 

1,1,2-Trichloroethane 1,11 

1,1-Dichloroethene 0,213 

cis-1,2-Dichloroethene 11,3 

Tetrachloroethene 0,617 

trans-1,2-Dichloroethene 2,87 

Trichloroethene 48,9 

Vinyl Chloride 0.400 

2,4,6-Trinitrotoluene 1,30 

2-Amino-4,6-Dinitrotoluene 0,409 

4-Amino-2,6-Dinitrotoluene 1,03 

RDX 27,2 

Aluminum 95,3 

Barium 87,8 

Cadmium 1,78 

Chromium 7,02 

Iron 505 

Manganese 58,2 

Nickel 8,86 

Nitrate 296 

(Total) 

(1) Route-Specific (R) EPC selected for hazard calculation, 

(2) Chronic, 

Medium Route 

EPC EPC 

Units Value 

ug/L 1,2E-02 

ug/L 4,6E-04 

ug/L 1,2E-04 

ug/L 6,1E-03 

ug/L 2,8E-04 

ug/L 1,6E-03 

ug/L 2.4E-02 

ug/L 2,6E-04 

ug/L O,OE+OO 

ug/L O,OE+OO 

ug/L O,OE+OO 

ug/L O,OE+OO 

ug/L O,OE+OO 

ug/L O,OE+OO 

ug/L O,OE+OO 

ug/L O,OE+OO 

ug/L O,OE+OO 

ug/L O,OE+OO 

ug/L O,OE+OO 

ug/L O,OE+OO 

TABLE 7,64 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/m3 R 6.8E-05 

mg/m3 R 2,5E-06 

mg/m3 R 6,6E-07 

mg/m3 R 3.4E-05 

mg/m3 R 1,6E-06 

mg/m3 R 8,8E-06 

mg/m3 R 1,3E-04 

mg/m3 R 1,4E-06 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

mg/m3 R O,OE+OO 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.4E-01 mg/kg/day N/A N/A 1,1E-05 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1,OE-02 mg/kg/day N/A N/A 1,3E-02 

mg/kg/day 2,9E-02 mg/kg/day N/A N/A 5,1E-05 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mglkg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mglkg/day N/A N/A --
mg/kg/day 1,OE-03 mg/kg/day N/A N/A --
mg/kg/day 1.4E-04 mg/kg/day N/A N/A --
mg/kg/day 5,7E-05 mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day 1.4E-05 mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --

1,3E-02 

Total Hazard Index Across All Exposure Routes/Pathways I 1,3E-02 I 

8/20/2002 



Exposure 

Route 

ngestion 

Dermal 

Scenario Timeframe: Future 

~edium: Surface Water 
xposure Medium: Surface Water 

xposure Point: SWMU S - Little Sulphur Creek 
eceptor Population: On-Site Resident 
eceptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 

RDX 6S.0 
(Total) 

Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 6S.0 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 1.60 

ug/L 1.50 

ug/L 2.90 

ug/L 6S.0 

ug/L 1.60 

ug/L 1.50 

ug/L 2.90 

ug/L 6S.0 

TABLE 7.65 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation (1) 

ug/L M 4.4E-05 

ug/L M 4.1E-05 

ug/L M 7.9E-05 

ug/L M 1.7E-OS 

ug/L M 9.SE-07 

ug/L M 3.SE-07 

ug/L M 7.SE-07 

ug/L M 1.0E-05 

Intake 

(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 
Units 

I.4E-OS mg/kg/day N/A N/A S.IE-02 

6.0E-05 mg/kg/day N/A N/A 6.SE-Ol 

6.0E-05 mg/kg/day N/A N/A I.SE+OO 
S.OE-OS mg/kg/day N/A N/A 5.SE-Ol 

2.6E+00 
I.4E-03 mg/kg/day N/A N/A 6.7E-04 

6.0E-05 mg/kg/day N/A N/A 6.SE-OS 
6.0E-05 mg/kg/day N/A N/A 1.2E-02 

S.OE-OS mg/kg/day N/A N/A S.4E-OS 
2.SE-02 

Total Hazard Index Across All Exposure Routes/Pathways 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Bromomethane 1.60 
2-Amino-4.6-Dinitrotoluene 1.50 
4-Amino-2.6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 
Bromomethane 1.60 
2-Amino-4.6-Dinitrotoluene 1.50 
4-Amino-2.6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 
Units Value 

uglL 1.60 
uglL 1.50 

uglL 2.90 
uglL 63.0 

uglL 1.60 
uglL 1.50 
uglL 2.90 
uglL 63.0 

TABLE 7.66 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 
Units for Hazard 

Calculation (1) 

uglL M 2.1E-05 
uglL M 1.9E-05 

uglL M 3.7E-05 

uglL M 8.1E-04 

uglL M 5.1E-07 
uglL M 2.1E-07 

uglL M 4.0E-07 
uglL M 5.5E-06 

Intake 
(Non-Cancer) 

Units 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mglkglday 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

1.4E-03 mglkglday NIA NIA 1.5E-02 

6.0E-05 mglkglday NIA NIA 3.2E-01 

6.0E-05 mglkglday NIA NIA 6.2E-01 

3.0E-03 mglkglday NIA NIA 2.7E-01 

1.2E+00 
1.4E-03 mglkglday NIA NIA 3.6E-04 

6.0E-05 mglkglday NIA NIA 3.4E-03 

6.0E-05 mglkglday NIA NIA 6.7E-03 

3.0E-03 mglkglday N/A NIA 1.8E-03 
1.2E-02 

Total Hazard Index Across All Exposure RouteslPathways 1.2E+00 

8/20/2002 



Exposure 

Route 

Iinhalation 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Bromomethane 1.BO 

2-Amino-4,B-Dinitrotoluene 1.50 

4-Amino-2,B-Dinitrotoluene 2.90 

RDX 63.0 

(Total) 

(1) Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Route 

EPC EPC 

Units Value 

ug/L 1.BE-03 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

TABLE 7.B7 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/m3 R 1.3E-05 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day 1.4E-03 mg/kg/day N/A N/A 9.BE-03 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --

9.6E-03 

Total Hazard Index Across All Exposure Routes/Pathways 9.6E-03 

8/2012002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

:Medium: Surface Waler 

Exposure Medium: Air 

Exposure Poinl: SWMU 3 - Lillie Sulphur Creek 

Receptor Population: On-Site Resident 

Receptor Age: Adull 

Chemical Medium 

of Polenlial EPC 

Concern Value 

Bromomethane 1.60 

2-Amino-4,6-Dinitrotoluene 1.50 

4-Amino-2,6-Dinitrotoluene 2.90 

RDX 63.0 

(Total) 

(1) Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

Medium Roule 

EPC EPC 

Units Value 

ug/L 8.9E-04 

ug/L O.OE+OO 

ug/L O.OE+OO 

ug/L O.OE+OO 

TABLE 7.68 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selecled (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/m3 R 4.9E-06 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

mg/m3 R O.OE+OO 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Units 

mg/kg/day I.4E-03 mg/kg/day N/A N/A 3.5E-03 

mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --
mg/kg/day NA mg/kg/day N/A N/A --

3.5E-03 

Total Hazard Index Across All Exposure RouteslPathways 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Linle Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor AQe: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 
2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

(1) Medium Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 
EPC EPC 

Units Value 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 
mg/kg 120 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 
mg/kg 359 
mg/kg 1.78 
mg/kg 120 

TABLE 7.69 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 1,8E-08 

mg/kg M 1,5E-03 

mg/kg M 2.9E-07 

mg/kg M 3.7E-05 
mg/kg M 1,8E-07 

mg/kg M 1.2E-05 

mg/kg M 1.4E-08 

mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M O.OE+OO 
mg/kg M 1.4E-09 
mg/kg M O.OE+OO 

Intake 
(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.OE-05 mg/kg/day N/A N/A 3.0E-04 

1.0E+00 mg/kg/day N/A N/A 1.5E-03 
4.0E-04 mg/kg/day N/A N/A 7.3E-04 

7.0E-02 mg/kg/day N/A N/A 5.2E-04 
5.0E-04 mg/kg/day N/A N/A 3.6E-04 

NA mg/kg/day N/A N/A --
3.4E-03 

6.0E-05 mg/kg/day N/A N/A 2.4E-04 

1.0E+00 mg/kg/day N/A N/A --
6.0E-05 mg/kg/day N/A N/A --
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 5.8E-05 

NA mg/kg/day N/A N/A --
3.0E-04 

Total Hazard Index Across All Exposure Routes/Pathways 3.7E-03 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWM U 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrololuene 0.178 
Aluminum 14916 

Antimony 2.88 

Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

Medium Route 

EPC EPC 
Units Value 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 
mg/kg 120 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 

mg/kg 359 

mg/kg 1.78 
mg/kg 120 

TABLE 7.70 

CALCULATION OF NON-CANCER HAZARDS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 4.5E-09 

mg/kg M 3.8E-04 

mg/kg M 7.3E-08 

mg/kg M 9.1E-06 

mg/kg M 4.5E-08 

mg/kg M 3.1E-06 

mg/kg M 1.0E-09 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 

mg/kg M O.OE+OO 
mg/kg M 1.0E-10 

mg/kg M O.OE+OO 

Intake 

(Non-Cancer) 

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 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 

Units 

6.0E-05 mg/kg/day N/A N/A 7.6E-05 

1.0E+00 mg/kg/day N/A N/A 3.8E-04 

4.0E-04 mg/kg/day N/A N/A 1.8E-04 

7.0E-02 mg/kg/day N/A N/A 1.3E-04 

5.0E-04 mg/kg/day N/A N/A 9.0E-05 

NA mg/kg/day N/A N/A --
8.6E-04 

6.OE-05 mg/kg/day N/A N/A 1.7E-05 

1.0E+00 mg/kg/day N/A N/A --
6.OE-05 mg/kg/day N/A N/A --
4.9E-03 mg/kg/day N/A N/A --
2.5E-05 mg/kg/day N/A N/A 4.1E-06 

NA mg/kg/day N/A N/A --
2.1E-05 

Total Hazard Index Across All Exposure Routes/Pathways 

8/20/2002 



RAGS Part D Table 8 

Calculation Of Cancer Risks 



Table No. 
8-1 
8-2 

8-3 
8-4 

8-5 
8-6 

8-7 

8-8 

8-9 
8-10 

8-11 
8-12 

8-13 
8-14 

8-15 
8-16 

8-17 
8-18 

8-19 
8-20 
8-21 
8-22 

8-23 
8-24 

8-25 
8-26 

8-27 

8-28 
8-29 
8-30 

8-31 
8-32 
8-33 

8-34 

8-35 
8-36 
8-37 

8-38 
8-39 
8-40 
8-41 

8-42 

8-43 
8-44 

8-45 

LIST OF TABLES 
RAGS PART 0 TABLE 8 

CALCULATION OF CANCER RISKS 

Adolescent Trespassers Exposed to Surface Soil - Reasonable Maximum Exposures 

Adolescent Trespassers Exposed to Surface Soil - Central Tendency Exposures 
Adolescent Trespassers Exposed to Surface Water - Reasonable Maximum Exposures 

Adolescent Trespassers Exposed to Surface Water - Central Tendency Exposures 
Adolescent Trespassers Exposed to Sediment - Reasonable Maximum Exposures 

Adolescent Trespassers Exposed to Sediment - Central Tendency Exposures 

Off-Site Child Residents Exposed to Surface Water - Reasonable Maximum Exposures 
Off-Site Child Residents Exposed to Surface Water - Central Tendency Exposures 

Off-Site Adult Residents Exposed to Surface Water - Reasonable Maximum Exposures 

Off-Site Adult Residents Exposed to Surface Water - Central Tendency Exposures 

Construction Workers Exposed to Surface/Subsurface Soil - Reasonable Maximum Exposures 
Construction Workers Exposed to Surface/Subsurface Soil - Central Tendency Exposures 
Construction Workers Exposed to Ground Water - Reasonable Maximum Exposures 

Construction Workers Exposed to Ground Water - Central Tendency Exposures 
Construction Workers Exposed to Air Emissions from Ground Water - Reasonable Maximum Exposures 

Construction Workers Exposed to Air Emissions from Ground Water - Central Tendency Exposures 

Maintenance Workers Exposed to Surface Soil - Reasonable Maximum Exposures 

Maintenance Workers Exposed to Surface Soil - Central Tendency Exposures 
Maintenance Workers Exposed to Surface Water - Reasonable Maximum Exposures 
Maintenance Workers Exposed to Surface Water - Central Tendency Exposures 

Maintenance Workers Exposed to Sediment - Reasonable Maximum Exposures 
Maintenance Workers Exposed to Sediment - Central Tendency Exposures 

Occupational Workers Exposed to Surface Soil - Reasonable Maximum Exposures 

Occupational Workers Exposed to Surface Soil - Central Tendency Exposures 
Occupational Workers Exposed to Ground Water - Reasonable Maximum Exposures 
Occupational Workers Exposed to Ground Water - Central Tendency Exposures 

Child Recreational Users Exposed to Surface Soil - Reasonable Maximum Exposures 
Child Recreational Users Exposed to Surface Soil - Central Tendency Exposures 
Child Recreational Users Exposed to Ground Water - Reasonable Maximum Exposures 

Child Recreational Users Exposed to Ground Water - Central Tendency Exposures 
Child Recreational Users Exposed to Surface Water - Reasonable Maximum Exposures 
Child Recreational Users Exposed to Surface Water - Central Tendency Exposures 

Child Recreational Users Exposed to Sediment - Reasonable Maximum Exposures 
Child Recreational Users Exposed to Sediment - Central Tendency Exposures 

Adult Recreational Users Exposed to Surface Soil - Reasonable Maximum Exposures 
Adult Recreational Users Exposed to Surface Soil - Central Tendency Exposures 

Adult Recreational Users Exposed to Ground Water - Reasonable Maximum Exposures 
Adult Recreational Users Exposed to Ground Water - Central Tendency Exposures 
Adult Recreational Users Exposed to Surface Water - Reasonable Maximum Exposures 

Adult Recreational Users Exposed to Surface Water - Central Tendency Exposures 
Adult Recreational Users Exposed to Sediment - Reasonable Maximum Exposures 

Adult Recreational Users Exposed to Sediment - Central Tendency Exposures 

On-Site Child Resident Exposed to Surface Soil - 1-Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Surface Soil - 1-Acre Exposure Unit - Central Tendency Exposures 

On-Site Child Resident Exposed to Surface Soil - 6-Acre Exposure Unit - Reasonable Maximum Exposures 
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Table No. 
8-46 
8-47 
8-48 
8-49 
8-50 
8-51 
8-52 
8-53 
8-54 
8-55 
8-56 

8-57 
8-58 
8-59 
8-60 
8-61 
8-62 
8-63 
8-64 
8-65 
8-66 
8-67 
8-68 
8-69 
8-70 

LIST OF TABLES 
RAGS PART D TABLE 8 

CALCULATION OF CANCER RISKS 

On-Site Child Resident Exposed to Surface Soil - 6-Acre Exposure Unit - Central Tendency Exposures 
On-Site Child Resident Exposed to Ground Water - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Ground Water - Central Tendency Exposures 
On-Site Child Resident Exposed to Ground Water (Showering) - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Ground Water (Showering) - Central Tendency Exposures 
On-Site Child Resident Exposed to Surface Water - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Surface Water - Central Tendency Exposures 
On-Site Child Resident Exposed to Surface Water (Showering) - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Surface Water (Showering) - Central Tendency Exposures 
On-Site Child Resident Exposed to Sediment - Reasonable Maximum Exposures 
On-Site Child Resident Exposed to Sediment - Central Tendency Exposures 

On-Site Adult Resident Exposed to Surface Soil - 1-Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Surface Soil- 1-Acre Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident Exposed to Surface Soil - 6-Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Surface Soil - 6-Acre Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident Exposed to Ground Water - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Ground Water - Central Tendency Exposures 
On-Site Adult Resident Exposed to Ground Water (Showering) - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Ground Water (Showering) - Central Tendency Exposures 
On-Site Adult Resident Exposed to Surface Water - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Surface Water - Central Tendency Exposures 
On-Site Adult Resident Exposed to Surface Water (Showering) - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Surface Water (Showering) - Central Tendency Exposures 
On-Site Adult Resident Exposed to Sediment - Reasonable Maximum Exposures 
On-Site Adult Resident Exposed to Sediment - Central Tendency Exposures 
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Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Trespassers 
Receptor Age: Adolescent 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,B-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26B55 
Lead 35B 

(Total) 
2,3,7,B-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26B55 
Lead 35B 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 

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 

TABLE B.1 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 rng/kg M 
2.62 mg/kg M 

0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 rng/kg M 

26B55 mg/kg M 
35B mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26B55 mg/kg M 
35B mg/kg M 

Intake Intake Cancer Slope Cancer Slope Cancer 
(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.9E-13 mg/kg/day 1.5E+05 (mg/kg/day) ., 2.9E-OB 
6.BE-OB mg/kg/day 3.0E-02 (mg/kg/day) ., 2.0E-09 
1.1 E-OB mg/kg/day NA (mg/kg/day) ., --
9.5E-09 mg/kg/day NA (mg/kg/day) ., --
1.2E-07 mg/kg/day NA (mg/kg/day) ., --
B.9E-OB mg/kg/day 1.1E-01 (mg/kg/day) ., 9.BE-09 
6.6E-06 mg/kg/day NA (mg/kg/day) ., --
3.1E-OB mg/kg/day NA (mg/kg/day) ., --
6.9E-07 mg/kg/day NA (mg/kg/day) ., --
7.0E-04 mg/kg/day NA (mg/kg/day) ., --
9.3E-06 mg/kg/day NA (mg/kg/day) ., --

4.1E-OB 

3.BE-14 mg/kg/day 1.5E+05 (mg/kg/day) ., 5.7E-09 
4.5E-OB mg/kg/day 3.0E-02 (mg/kg/day) ., 1.3E-09 
7.4E-09 mg/kg/day NA (mg/kg/day) ., --
6.2E-09 mg/kg/day NA (mg/kg/day) ., --
B.1E-OB mg/kg/day NA (mg/kg/day) ., --
5.BE-OB mg/kg/day 1.1E-01 (mg/kg/day) ., 6.4E-09 
O.OE+OO mg/kg/day NA (mg/kg/day) ., --
2.0E-10 mg/kg/day NA (mg/kg/day) ., --
O.OE+OO mg/kg/day NA (mg/kg/day) ., --
O.OE+OO mg/kg/day NA (mg/kg/day) ., --
O.OE+OO mg/kg/day NA (mg/kg/day) ., --

1.3E-OB 

Total Risk Across All Exposure Routes/Pathways I 5.4E-OB I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Trespassers 
Receptor Age: Adolescent 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 

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 

TABLE 8.2 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake 
(Cancer) 

4.8E-14 
1.7E-08 
2.8E-09 
2.4E-09 
3.1E-08 
2.2E-08 
1.6E-06 
7.7E-09 
1.7E-07 
1.7E-04 
2.3E-06 

3.6E-15 
4.2E-09 
7.0E-10 
5.9E-10 
7.7E-09 
5.5E-09 
O.OE+OO 
1.9E-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) ·1 7.2E-09 

mg/kg/day 3.0E-02 (mg/kg/day) -1 5.1E-10 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day 1.1E-01 (mg/kg/day) ·1 2.4E-09 

mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --

1.0E-08 
mg/kg/day 1.5E+05 (mg/kg/day) ·1 5.4E-10 
mg/kg/day 3.0E-02 (mg/kg/day) ·1 1.3E-10 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day 1.1E-01 (mg/kg/day) ·1 6.1E-10 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --

1.3E-09 

Total Risk Across All Exposure Routes/Pathways I 1.1E-08 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Trespassers 
Receptor Age: Adolescent 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.529 

Methylene Chloride 3.23 

Bis(2-ethylhexyl)phthalate 1.36 

Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.3B4 
4-Amino-2,6-Dinitrotoluene 1.06 

RDX 63.0 
Antimony 0.7B4 

Lead 29.1 
(Total) 

Acetone 64.0 

Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 

Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.3B4 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.7B4 

Lead 29.1 
(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 
EPC EPC 

Units Value 

ug/L 64.0 

ug/L 0.529 
ug/L 3.23 

ug/L 1.36 

ug/L 0.059 
ug/L 0.3B4 

ug/L 1.06 

ug/L 63.0 

ug/L 0.7B4 

ug/L 29.1 

ug/L 64.0 

ug/L 0.529 

ug/L 3.23 

ug/L 1.36 

ug/L 0.059 

ug/L 0.3B4 

ug/L 1.06 
ug/L 63.0 

ug/L 0.7B4 

ug/L 29.1 

TABLE B.3 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 
ug/L M 

ug/L M 

ug/L M 

Intake 

(Cancer) 

3.3E-06 
2.BE-OB 
1.7E-07 

7.1E-OB 

3.1E-09 

2.0E-OB 
5.5E-OB 

3.3E-06 
4.1E-OB 

1.5E-06 

1.3E-07 

6.0E-09 

4.5E-OB 
5.2E-07 

1.BE-07 

1.4E-09 
3.9E-09 

1.4E-07 
2.7E-09 

9.9E-OB 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day 7.5E-03 (mg/kg/day) ., 1.3E-09 

mg/kg/day 1.4E-02 (mg/kg/day) ., 9.9E-10 

mg/kg/day 1.2E-01 (mg/kg/day) ., 3.7E-10 

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day 1.1E-01 (mg/kg/day) ., 3.6E-07 

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --
3.6E-07 

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day 7.5E-03 (mg/kg/day) ., 3.4E-10 

mg/kg/day 1.4E-02 (mg/kg/day) ., 7.3E-09 

mg/kg/day 1.2E-01 (mg/kg/day) ., 2.2E-OB 

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day 1.1E-01 (mg/kg/day) ., 1.5E-OB 

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --

4.5E-OB 

Total Risk Across All Exposure Routes/Pathways I 4.1E-07 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Trespassers 
Receptor Age: Adolescent 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.784 
Lead 29.1 

(Total) 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.784 
Lead 29.1 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium Route 
EPC EPC 

Units Value 

ug/L 64.0 

ug/L 0.529 
ug/L 3.23 
ug/L 1.36 
ug/L 0.059 

ug/L 0.384 

ug/L 1.06 

ug/L 63.0 

ug/L 0.784 

ug/L 29.1 

ug/L 64.0 

ug/L 0.529 
ug/L 3.23 

ug/L 1.36 
ug/L 0.059 

ug/L 0.384 
ug/L 1.06 

ug/L 63.0 
ug/L 0.784 

ug/L 29.1 

TABLE 8.4 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 

Intake 
(Cancer) 

8.3E-07 
6.9E-09 

4.2E-08 
1.8E-08 

7.7E-10 
5.0E-09 

1.4E-08 

8.2E-07 
1.0E-08 

3.8E-07 

3.3E-08 
1.6E-09 

1.2E-08 
1.7E-07 

6.0E-08 

4.5E-10 
1.2E-09 

4.7E-08 
6.3E-10 

2.4E-08 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day 7.5E-03 (mg/kg/day) ., 3.2E-10 

mg/kg/day 1.4E-02 (mg/kg/day) ., 2.5E-10 

mg/kg/day 1.2E-01 (mg/kg/day) ., 9.2E-11 

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day 1.1E-01 (mg/kg/day) ., 9.0E-08 

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --

9.1E-08 

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day 7.5E-03 (mg/kg/day) ., 9.1E-11 

mg/kg/day 1.4E-02 (mg/kg/day) ., 2.4E-09 

mg/kg/day 1.2E-01 (mg/kg/day) ., 7.2E-09 

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --

mg/kg/day 1.1E-01 (mg/kg/day) ., 5.1E-09 

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --

1.5E-08 

Total Risk Across All Exposure Routes/Pathways I 1.1E-07 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Trespassers 
Receptor Age: Adolescent 

Chemical Medium 

of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 

Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 

Barium 359 

Cadmium 1.78 

Lead 120 
(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 

EPC 

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 

. Route 

EPC 

Value 

0.178 

14916 
2.88 

359 

1.78 
120 

0.178 
14916 

2.88 
359 

1.78 

120 

TABLE 8.5 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

4.6E-09 mg/kg/day NA (mg/kg/day) ·1 --
3.9E-04 mg/kg/day NA (mg/kg/day) ·1 --
7.5E-08 mg/kg/day NA (mg/kg/day) ·1 --
9.3E-06 mg/kg/day NA (mg/kg/day) ·1 --
4.6E-08 mg/kg/day NA (mg/kg/day) ·1 --
3.1E-06 mg/kg/day NA (mg/kg/day) ·1 --

--
3.0E-09 mg/kg/day NA (mg/kg/day) ·1 --
O.OE+OO mg/kg/day NA (mg/kg/day) ·1 --
O.OE+OO mg/kg/day NA (mg/kg/day) ·1 --
O.OE+OO mg/kg/day NA (mg/kg/day) ·1 --
3.0E-10 mg/kg/day NA (mg/kg/day) ·1 --
O.OE+OO mg/kg/day NA (mg/kg/day) ·1 --

--
Total Risk Across All Exposure Routes/Pathways --

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Trespassers 
Receptor Age: Adolescent 

Chemical Medium 

of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 

EPC EPC 
Units Value 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 

mg/kg 1.78 

mg/kg 120 

TABLE 8.6 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

Intake 

(Cancer) 

1.2E-09 
9.7E-05 

1.9E-08 
2.3E-06 

1.2E-08 

7.8E-07 

2.9E-10 

O.OE+OO 

O.OE+OO 
O.OE+OO 

2.9E-11 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --
--

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) -, --

mg/kg/day NA (mg/kg/day) -, --

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --

--

Total Risk Across All Exposure Routes/Pathways --

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Off-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

4-Amino-2,6-Dinitrotoluene 0.540 
RDX 10.0 

(Total) 
4-Amino-2,6-Dinitrotoluene 0.540 
RDX 10.0 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 
Units 

ug/L 
ug/L 

ug/L 
ug/L 

TABLE 8.7 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.540 ug/L M 
10.0 ug/L M 

0.540 ug/L M 
10.0 ug/L M 

Intake 
(Cancer) 

4.4E-06 
8.2E-05 

2.0E-08 
2.3E-07 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1 E-01 (mg/kg/day) -1 9.0E-06 

9.0E-06 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 2.6E-08 

2.6E-08 

Total Risk Across All Exposure Routes/Pathways I 9.1E-06 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Off-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

4-Amino-2,6-Dinitrotoluene 0.540 
RDX 10.0 

(Total) 
4-Amino-2,6-Dinitrotoluene 0.540 
RDX 10.0 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 
Units 

ug/L 
ug/L 

ug/L 

ug/L 

Route 
EPC 

TABLE B.B 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Value Units Calculation (1) 

0.540 ug/L M 
10.0 ug/L M 

0.540 ug/L M 

10.0 ug/L M 

Intake Intake Cancer Slope Cancer Slope Cancer 
(Cancer) (Cancer) Factor Factor Units Risk 

Units 

4.4E-07 mg/kg/day NA (mg/kg/day) -1 --
B.1E-06 mg/kg/day 1.1E-01 (mg/kg/day) -1 B.9E-07 

B.9E-07 

3.6E-09 mg/kg/day NA (mg/kg/day) -1 --
4.3E-OB mg/kg/day 1.1E-01 (mg/kg/day) -1 4.7E-09 

4.7E-09 

Total Risk Across All Exposure Routes/Pathways I B.9E-07 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Off-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

4-Amino-2,6-Dinitrotoluene 0.S40 
RDX 10.0 

(Total) 
4-Amino-2,6-Dinitrotoluene 0.S40 
RDX 10.0 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 
Units 

ug/L 
ug/L 

ug/L 
ug/L 

TABLE 8.9 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.S40 ug/L M 
10.0 ug/L M 

0.S40 ug/L M 
10.0 ug/L M 

Intake 
(Cancer) 

S.1E-06 
9.4E-OS 

4.7E-08 
S.SE-07 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.0E-OS 

1.0E-OS 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 6.0E-08 

6.0E-08 

Total Risk Across All Exposure Routes/Pathways I 1.0E-OS I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Off-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

4-Amino-2,6-Dinitrotoluene 0.540 
RDX 10.0 

(Total) 
4-Amino-2,6-Dinitrotoluene 0.540 
RDX 10.0 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 
Units 

ug/L 
ug/L 

ug/L 
ug/L 

Route 
EPC 

TABLE S.10 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Value Units Calculation (1) 

0.540 ug/L M 
10.0 ug/L M 

0.540 ug/L M 
10.0 ug/L M 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

6.9E-07 mg/kg/day NA (mg/kg/day) -1 --
1.3E-05 mg/kg/day 1.1E-01 (mg/kg/day) -1 1.4E-06 

1.4E-06 
7.4E-09 mg/kg/day NA (mg/kg/day) -1 --
S.7E-OS mg/kg/day 1.1E-01 (mg/kg/day) -1 9.6E-09 

9.6E-09 

Total Risk Across All Exposure Routes/Pathways 1.4E-06 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2.3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 

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 

TABLE 8.11 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE. INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake 
(Cancer) 

3.0E-13 
1.1E-07 
1.7E-08 
1.5E-08 
1.9E-07 
1.4E-07 
1.0E-05 
4.8E-08 
1.1E-06 
1.1E-03 
1.4E-05 

1.8E-14 
2.2E-08 
3.6E-09 
3.0E-09 
4.0E-08 
2.8E-08 
O.OE+OO 
9.9E-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 4.5E-08 

mg/kg/day 3.0E-02 (mg/kg/day) -1 3.2E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.5E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

6.3E-08 
mg/kg/day 1.5E+05 (mg/kg/day) -1 2.8E-09 
mg/kg/day 3.0E-02 (mg/kg/day) -1 6.5E-10 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 3.1E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

6.5E-09 

Total Risk Across All Exposure Routes/Pathways .9E 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 
Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for [lsk calculallon . 

Medium 
EPC 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rng/kg 
mg/kg 
mg/kg 
rng/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TABLE 8.12 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake 
(Cancer) 

1.5E-13 
5.3E-08 
8.7E-09 
7.3E-09 
9.6E-08 
6.9E-08 
5.1E-06 
2.4E-08 
5.3E-07 
5.4E-04 
7.2E-06 

6.1E-15 
7.3E-09 
1.2E-09 
1.0E-09 
1.3E-08 
9.4E-09 
O.OE+OO 
3.3E-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 2.2E-08 

mg/kg/day 3.0E-02 (mg/kg/day) -1 1.6E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 7.5E-09 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
rng/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

3.1E-08 

mg/kg/day 1.5E+05 (mg/kg/day) -1 9.2E-10 
mg/kg/day 3.0E-02 (mg/kg/day) -1 2.2E-10 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1 E-01 (mg/kg/day) -1 1.0E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

2.2E-09 

Total Risk Across All Exposure Routes/Pathways I 3.4E-08 I 

8/20/2002 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 
Exposure Point: SWMU 3 - Shallow Ground Water 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 
1,1,2-Trichloroethane 1.11 
1,1-Dichloroethene 0.213 
cis-1,2-Dichloroethene 11.3 
Tetrachloroethene 0.617 
trans-1,2-Dichloroethene 2.B7 
Trichloroethene 4B.9 
Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 0.409 
4-Amino-2,6-Dinitrotoluene 1.03 
RDX 27.2 
Aluminum 95.3 
Barium B7.B 
Cadmium 1.7B 
Chromium 7.02 
Iron 505 
Manganese 5B.2 
Nickel B.B6 
Thallium 0.173 
Nitrate 296 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 
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 

TABLE B.13 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

42.7 ug/L M 
1.11 ug/L M 

0.213 ug/L M 
11.3 ug/L M 

0.617 ug/L M 
2.B7 ug/L M 
4B.9 ug/L M 

0.400 ug/L M 
1.30 ug/L M 

0.409 ug/L M 
1.03 ug/L M 
27.2 ug/L M 
95.3 ug/L M 
B7.B ug/L M 
1.B ug/L M 
7.0 ug/L M 

505.5 ug/L M 
5B.2 ug/L M 
B.9 ug/L M 
0.2 ug/L M 

296.4 ug/L M 

Intake 
(Cancer) 

3.1E-07 
6.3E-09 
1.9E-09 
1.1E-07 
2.1E-OB 
1.7E-OB 
4.9E-07 
1.5E-09 
1.9E-09 
3.3E-10 
B.3E-10 
1.4E-OB 
5.3E-OB 

4.9E-OB 
9.9E-10 
7.BE-09 
2.BE-07 
3.2E-OB 
9.BE-10 
9.6E-11 
1.6E-07 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-01 (mg/kg/day) -1 6.2E-OB 
mg/kg/day 5.7E-02 (mg/kg/day) -1 3.6E-10 
mg/kg/day 6.0E-01 (mg/kg/day) -1 1.1E-09 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 5.2E-02 (mg/kg/day) -1 1.1E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 4.0E-01 (mg/kg/day) -1 2.0E-07 

mg/kg/day 7.2E-01 (mg/kg/day) -1 1.1E-09 

mg/kg/day 3.0E-02 (mg/kg/day) -1 5.7E-11 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.5E-09 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

2.6E-07 

Total Risk Across All Exposure Routes/Pathways 2.6E-07 

8/20/2002 



Exposure 
Route 

Derrnal 

Scenario Timeframe: Future 
Medium: Ground Water 

Exposure Medium: Ground Water 
Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 
1,1,2-Trichloroethane 1.11 
1,1-Dichloroethene 0.213 
cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.B7 
Trichloroethene 4B.9 
Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 0.409 
4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 
Aluminum 95.3 
Barium B7.B 

Cadmium 1.7B 
Chromium 7.02 
Iron 505 
Manganese 5B.2 
Nickel B.B6 
Thallium 0.173 
Nitrate 296 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 

EPC 

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 

Route 
EPC 

TABLE B.14 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Value Units Calculation (1) 

42.7 ug/L M 

1.11 ug/L M 

0.213 ug/L M 

11.3 ug/L M 

0.617 ug/L M 

2.B7 ug/L M 

4B.9 ug/L M 

0.400 ug/L M 

1.30 ug/L M 

0.409 ug/L M 

1.03 ug/L M 

27.2 ug/L M 
95.3 ug/L M 
B7.B ug/L M 

1.B ug/L M 

7.0 ug/L M 

505.5 ug/L M 
5B.2 ug/L M 

B.9 ug/L M 

0.2 ug/L M 

296.4 ug/L M 

Intake 

(Cancer) 

2.7E-07 
5.3E-09 
1.5E-09 
B.BE-OB 

1.BE-OB 

1.4E-OB 

4.2E-07 

1.2E-09 
1.6E-09 

2.BE-10 

7.2E-10 

1.2E-OB 
3.6E-OB 

7.4E-10 
2.1E-07 

7.4E-10 
1.2E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-01 (mg/kg/day) -1 5.4E-OB 

mg/kg/day 5.7E-02 (mg/kg/day) -1 3.0E-10 

mg/kg/day 6.0E-01 (mg/kg/day) -1 9.1E-10 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 5.2E-02 (mg/kg/day) -1 9.6E-10 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 4.0E-01 (mg/kg/day) -1 1.7E-07 

mg/kg/day 7.2E-01 (mg/kg/day) -1 B.7E-10 

mg/kg/day 3.0E-02 (mg/kg/day) -1 4.9E-11 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.3E-09 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
2.2E-07 

Total Risk Across All Exposure Routes/Pathways 2.2E-07 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.S7 

Trichloroethene 4S.9 

Vinyl Chloride 0.400 

2.4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 0.409 

4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium S7.S 

Cadmium 1.7B 

Chromium 7.02 

Iron 505 

Manganese 5B.2 

Nickel B.B6 

Thallium 0.173 

Nitrate 296 

(Total) 

.. 
(1) Route-Specific (R) EPC selected for [lsk calculation . 

Medium 

EPC 

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 

TABLE S.15 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

4.3E-05 mg/m3 R 

1.4E-06 mg/m3 R 

1.9E-06 mg/m3 R 

2.6E-05 mg/m3 R 

3.2E-06 mg/m3 R 

1.0E-05 mg/m3 R 

1.SE-04 mg/m3 R 

4.3E-06 mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

Intake 

(Cancer) 

1.SE-OS 

5.9E-10 

7.9E-10 

1.1E-OS 

1.4E-09 

4.3E-09 

7.6E-OS 

1.SE-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 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-01 (mg/kg/day) -1 3.6E-09 

mg/kg/day 5.6E-02 (mg/kg/day) -1 3.3E-11 

mg/kg/day 1.SE-01 (mg/kg/day) -1 1.4E-10 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 1.0E-02 (mg/kg/day) -1 1.4E-11 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 4.0E-01 (mg/kg/day) -1 3.0E-OS 

mg/kg/day 1.5E-02 (mg/kg/day) -1 2.7E-11 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 6.3E+00 (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

3.4E-OB 

Total Risk Across All Exposure Routes/Pathways I 3.4E-OB I 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Air 

xposure Point: SWMU 3 - Shallow Ground Water 

IReceptor Population: Construction Worker 

IReceptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1 ,1 ,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 0.400 

2,4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 0.409 

4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron 505 

Manganese 58.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 

(Total) 

(1) Route-Specific (R) EPC selected for risk calculation. 

Medium 

EPC 

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 

TABLE 8.16 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

4.3E-05 mg/m3 R 

1.4E-06 mg/m3 R 

1.9E-06 mg/m3 R 

2.6E-05 mg/m3 R 

3.2E-06 mg/m3 R 

1.0E-05 mg/m3 R 

1.8E-04 mg/m3 R 

4.3E-06 mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

Intake 

(Cancer) 

1.4E-08 

4.4E-10 

5.9E-10 

B.2E-09 

1.0E-09 

3.2E-09 

5.7E-08 

1.3E-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 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-01 (mg/kg/day) -1 2.7E-09 

mg/kg/day 5.6E-02 (mg/kg/day) -1 2.5E-11 

mg/kg/day 1.8E-01 (mg/kg/day) -1 1.0E-10 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 1.0E-02 (mg/kg/day) -1 1.0E-11 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 4.0E-01 (mg/kg/day) -1 2.3E-08 

mg/kg/day 1.5E-02 (mg/kg/day) -1 2.0E-11 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 6.3E+00 (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

2.6E-08 

Total Risk Across All Exposure Routes/Pathways I 2.6E-08 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,B-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26B55 
Lead 35B 

(Total) 
2,3,7,B-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26B55 
Lead 35B 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 

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 

TABLE B.17 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 

0.433 mg/kg M 
0.365 mg/kg M 

4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26B55 mg/kg M 

35B mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 

0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26B55 mg/kg M 
35B mg/kg M 

Intake 
(Cancer) 

2.5E-13 

B.BE-OB 
1.5E-OB 
1.2E-OB 

1.6E-07 
1.1E-07 
B.5E-06 

4.0E-OB 
B.9E-07 
9.0E-04 
1.2E-05 

4.9E-14 
5.BE-OB 

9.6E-09 
B.1E-09 
1.1E-07 
7.5E-OB 

O.OE+OO 
2.6E-10 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) ·1 3.7E-OB 

mg/kg/day 3.0E-02 (mg/kg/day) ·1 2.6E-09 

mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --

mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day 1.1E-01 (mg/kg/day) ·1 1.3E-OB 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --

5.2E-OB 

mg/kg/day 1.5E+05 (mg/kg/day) ·1 7.4E-09 

mg/kg/day 3.0E-02 (mg/kg/day) ·1 1.7E-09 

mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day 1.1E-01 (mg/kg/day) ·1 B.3E-09 

mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --

1.7E-OB 

Total Risk Across All Exposure Routes/Pathways 7.0E-OB 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2.4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2.4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

.. 
(1) Medium-SpecIfic (M) EPC selected for risk calculation . 

Medium 
EPC 

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 

TABLE 8.18 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake 
(Cancer) 

2.2E-14 
7.9E-09 
1.3E-09 
1.1E-09 
1.4E-08 
1.0E-08 
7.6E-07 
3.6E-09 
8.0E-08 
8.1E-05 
1.1E-06 

8.8E-16 
1.0E-09 
1.7E-10 
1.5E-10 
1.9E-09 
1.4E-09 
O.OE+OO 
4.7E-12 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) ·1 3.4E-09 
mg/kg/day 3.0E-02 (mg/kg/day) ·1 2.4E-10 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day 1.1E-01 (mg/kg/day) ·1 1.1 E-09 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --

4.7E-09 
mg/kg/day 1.5E+05 (mg/kg/day) ·1 1.3E-10 
mg/kg/day 3.0E-02 (mg/kg/day) ·1 3.1E-11 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day 1.1E-01 (mg/kg/day) ·1 1.5E-10 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --

3.1E-10 

Total Risk Across All Exposure Routes/Pathways I 5.0E-09 I 

8/20/2002 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Utile Sulphur Creek 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.784 
Lead 29.1 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 
EPC EPC 
Units Value 

ug/L 64.0 

ug/L 0.529 
ug/L 3.23 
ug/L 1.36 
ug/L 0.059 

ug/L 0.384 

ug/L 1.06 
ug/L 63.0 

ug/L 0.784 

ug/L 29.1 

TABLE 8.19 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L M 
ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 

Intake 

(Cancer) 

9.0E-08 
4.5E-09 

3.3E-08 
4.8E-07 
1.7E-07 
1.2E-09 
3.4E-09 

1.3E-07 

1.7E-09 

6.4E-08 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day 7.5E-03 (mg/kg/day) ., 2.5E-10 

mg/kg/day 1.4E-02 (mg/kg/day) ., 6.7E-09 

mg/kg/day 1.2E-01 (mg/kg/day) ., 2.0E-08 

mg/kg/day NA (mg/kg/day) ·1 --

mg/kg/day NA (mg/kg/day) ·1 --

mg/kg/day 1.1E-01 (mg/kg/day) ., 1.4E-08 

mg/kg/day NA (mg/kg/day) ., --

mg/kg/day NA (mg/kg/day) ·1 --

4.1E-08 

Total Risk Across All Exposure Routes/Pathways I 4.1E-08 I 

8/20/2002 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.784 
Lead 29.1 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 
EPC EPC 
Units Value 

ug/L 64.0 
ug/L 0.529 
ug/L 3.23 
ug/L 1.36 
ug/L 0.059 
ug/L 0.384 
ug/L 1.06 
ug/L 63.0 
ug/L 0.784 
ug/L 29.1 

TABLE 8.20 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 

Intake 
(Cancer) 

1.3E-08 
6.6E-10 

4.8E-09 

7.4E-08 
2.6E-08 
1.9E-10 
5.3E-10 

2.0E-08 

2.3E-10 
8.7E-09 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) ·1 --

mg/kg/day NA (mg/kg/day) ·1 --

mg/kg/day 7.5E-03 (mg/kglday) ·1 3.6E-11 

mg/kg/day 1.4E-02 (mg/kg/day) ·1 1.0E-09 
mg/kg/day 1.2E-01 (mg/kg/day) ·1 3.1E-09 
mg/kg/day NA (mg/kg/day) ·1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 2.2E-09 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

6.4E-09 

Total Risk Across All Exposure Routes/Pathways I 6.4E-09 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 
EPC EPC 
Units Value 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 
mg/kg 359 
mg/kg 1.78 
mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 
mg/kg 359 
mg/kg 1.78 

mg/kg 120 

TABLE 8.21 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 
mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 
mg/kg M 
mg/kg M 
mg/kg M 

mg/kg M 

Intake 
(Cancer) 

6.0E-09 
5.0E-04 

9.7E-08 
1.2E-05 

6.0E-08 
4.0E-06 

3.9E-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 
3.9E-10 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

--
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
--

Total Risk Across All Exposure Routes/Pathways I -- I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 
mg/kg 359 

mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 
mg/kg 2.88 

mg/kg 359 

mg/kg 1.78 

mg/kg 120 

TABLE 8.22 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

Intake 

(Cancer) 

5.4E-10 
4.5E-05 

8.7E-09 

1.1E-06 
5.4E-09 

3.6E-07 

7.1E-11 

O.OE+OO 
O.OE+OO 

O.OE+OO 
7.1E-12 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kglday) ., --
mg/kg/day NA (mg/kg/day) ., --

--
mg/kg/day NA (mg/kglday) ., --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kglday) ., --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day NA (mg/kglday) ., --

--
Total Risk Across All Exposure Routes/Pathways --

8/2012002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Occupational Workers 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concem Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 

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 

TABLE 8.23 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake 
(Cancer) 

2.6E-12 
9.2E-07 
1.5E-07 
1.3E-07 
1.7E-06 
1.2E-06 
8.8E-05 
4.2E-07 
9.2E-06 
9.4E-03 
1.3E-04 

5.1E-13 
6.1E-07 
1.0E-07 
8.4E-08 
1.1E-06 
7.9E-07 
O.OE+OO 
2.7E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 3.9E-07 
mg/kg/day 3.0E-02 (mg/kg/day) -1 2.8E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.3E-07 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

5.5E-07 
mg/kg/day 1.5E+05 (mg/kg/day) -1 7.7E-08 
mg/kg/day 3.0E-02 (mg/kg/day) -1 1.8E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 8.6E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.8E-07 

Total Risk Across All Exposure Routes/Pathways 7.3E-07 
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Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Occupational Workers 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2.4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2.4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 

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 

TABLE 8.24 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 

0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake 
(Cancer) 

4.1E-13 
1.4E-07 
2.4E-08 
2.0E-08 
2.6E-07 
1.9E-07 
1.4E-05 
6.6E-08 
1.5E-06 
1.5E-03 
2.0E-05 

1.6E-14 
1.9E-08 
3.2E-09 
2.7E-09 
3.5E-08 
2.5E-08 
O.OE+OO 
8.7E-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 6.1E-08 
mg/kg/day 3.0E-02 (mg/kg/day) -1 4.3E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 2.1E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

8.6E-08 
mg/kg/day 1.5E+05 (mg/kg/day) -1 2.4E-09 
mg/kg/day 3.0E-02 (mg/kg/day) -1 5.7E-10 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 2.7E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

Total Risk Across All Exposure Routes/Pathways 

5.7E-09 

~ 

8/20/2002 



Receptor Population: Occupational Workers 
Receptor It 

Exposure Chemical Medium Medium 
Roule of Potential EPC EPC 

Concern Value Units 

Ingestion 1,1,2,2-Telrachloroelhane 42.7 ug/L 
l,l,2-Trichloroethane 1.11 ug/L 
l,l·Dichloroethene 0.213 ug/L 
cis-l,2-Dichloroethene 11.3 ug/L 
Tetrachloroelhene 0.S17 ug/L 
tranS-l,2-Dichloroelhene 2.87 ug/L 
Trichloroethene 48.9 ug/L 
Vinyl Chloride 0.400 ug/L 
2,4,6-Trinitrotoluene 1.30 ug/L 
2-Amino-4,6-Dinitrotoluene 0.409 ug/L 
4-Amino-2,6-Dinitrotoluene 1.03 ug/L 
RDX 27.2 ug/L 
Aluminum 95.3 ug/L 
Barium 87.8 ug/L 
Cadmium 1.78 ug/L 
Chromium 7.02 ug/L 
Iron 505 ug/L 
Manganese 58.2 ug/L 
Nickel 8.8S ug/L 
Thallium 0.173 ug/L 
Nitrate 29S ug/L 

(Tolal) 
Dermal 1,1,2,2-Telrachloroethane 42.7 ug/L 

1,1,2-Trichloroethane 1.11 ug/L 
1,1-Dichloroethene 0.213 ug/L 
cis-l,2-Dichloroethene 11.3 ug/L 
Tetrachloroethane 0.S17 ug/L 
Irans-l,2-Dichloroethene 2.87 ug/L 
Trlchloroethene 48.9 ug/L 
Vinyl Chloride 0,400 ug/L 
2,4,S-Trinllrololuene 1.30 ug/L 
2-Amlno-4,6-Dinitroto!uene 0.409 ug/L 
4-Amlno-2,6-Dinitrotoluene 1.03 ug/L 
RDX 27.2 ug/L 
Aluminum 95.3 ug/L 
Barium 87.8 ug/L 
Cadmium 1.78 ug/L 
Chromium 7.02 ug/L 
Iron 505 ug/L 
Manganese 58.2 ugiL 
Nickel 8.8S ug/L 
Thallium 0.173 ug/L 
Nilrale 29S ug/L 

(Total) 

(1) Medium Specific (M) EPC selecled for risk calculation. 

TABLE 8.25 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selecled 

EPC EPC for Risk 

Value Units Calculalion (1) 

42.7 ug/L M 

1.11 ug/L M 

0.213 ug/L M 
11.3 ug/L M 

O.S17 ug/L M 

2.87 ug/L M 

48.9 ug/L M 

0.400 ug/L M 
1.30 ug/L M 

0.409 ug/L M 
1.03 ug/L M 

27.2 ug/L M 

95.3 ug/L M 
87.8 ug/L M 

1.78 ug/L M 
7.02 ug/L M 

505 ug/L M 
58.2 ug/L M 

8.8S ug/L M 

0.173 ug/L M 

29S ug/L M 

42.7 ug/L M 
1.11 ug/L M 

0.213 ug/L M 
11.3 ug/L M 

0.S17 ug/L M 
2.87 ug/L M 

48.9 ug/L M 
0.400 ug/L M 

1.30 ug/L M 

0.409 ug/L M 
1.03 ug/L M 

27.2 ug/L M 
95.3 ug/L M 
87.8 ug/L M 
1.78 ug/L M 
7.02 ug/L M 

505 ug/L M 

58.2 ug/L M 
8.8S ug/L M 
0.173 ug/L M 

29S ug/L M 

Inlake 
(Cancer) 

1.5E-04 

3.9E-OS 
7.5E-07 

3.9E-05 
2.2E-OS 

1.0E-05 
1.7E-04 

l.4E-OS 
4.5E-OS 

l.4E-OS 
3.SE-OS 

9.5E-05 
3.3E-04 
3.1E-04 

S.2E-OS 
2.5E-05 

1.8E-03 

2.0E-04 

3.1E-05 
B.1E-07 

1.0E-03 

4.SE-OS 
8.8E-08 

2.4E-08 
l.4E-OS 
3.1E-07 

2.2E-07 

S.9E-OS 

1.7E-08 
2.8E-08 

4.8E-09 
1.2E-08 

2.0E-07 

2.7E-07 

2.5E-07 
5.1E-09 
4.0E-08 
1.5E-OS 

1.7E-07 
5.1E-09 

5.0E-l0 
8.5E-07 

Inlake Cancer Slope Cancer Slope Cancer 
(Cancer) Faclor Factor Units Risk 

Units 

mg/kg/day 2.0E-Ol (mg/kg/day) -1 3.0E-05 

mg/kg/day 5.7E-02 (mg/kg/day) -1 2.2E-07 

mg/kg/day S.OE-Ol (mg/kg/day) -1 4.5E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 5.2E-02 (mg/kg/day) -1 1.lE-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 4.0E-Ol (mg/kg/day) -1 S.8E-05 
mg/kg/day 7.2E-Ol (mg/kg/day) -1 1.0E-OS 

mg/kg/day 3.0E-02 (mg/kg/day) -1 1.4E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-Ol (mg/kg/day) -1 1.0E-05 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.1 E-04 

mg/kg/day 2.0E-Ol (mg/kg/day) -1 9.1E-07 
mg/kg/day S.7E-02 (mg/kg/day) -1 5.0E-09 

mg/kg/day S.OE-Ol (mg/kg/day) -1 1.5E-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 5.2E-02 (mg/kg/day) -1 1.6E-08 

mg/kg/day NA (mg/kg/day) -1 .-
mg/kg/day 4.0E-Ol (mg/kg/day) -1 2.8E-OS 

mg/kg/day 7.2E-Ol (mg/kg/day) -1 1.3E-08 

mg/kg/day 3.0E-02 (mg/kg/day) -1 8.4E-l0 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-Ol (mg/kg/day) -1 2.2E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kglday) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

3.7E-OS 

Tolal Risk Across All Exposure Roules/Palhways I 1.1E-04 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

re Medium: Ground Water 
xposure Point: SWMU 3 - Shallow Ground Water 

Bceptor Population: Occupational Workers 
eceptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

I, 1,2,2-Tetrachloroethane 42.7 

1,1,2· Trichloroethane 1.11 

1,1-Dichloroelhene 0.213 
cis-l,2-Dlchloroethene 11.3 

Tetrachloroethane 0.617 

trans-l,2-Dichloroethene 2.87 

Trichloroethane 48.9 

Vinyl Chloride 00400 
2.4,6-Trinilrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 00409 
4-Amino-2.6-Dinitrotoluene 1.03 

RDX 27.2 
Aluminum 9S.3 
Barium 87.8 

Cadmium 1.78 
Chromium 7.02 

Iron SOS 
Manganese S8.2 
Nickel 8.86 
Thallium 0.173 

Nitrate 296 
(Total) 

I, 1,2,2-Tetrachloroethana 42.7 
1,1,2-Trichloroethane 1.11 
I.I-Dichloroethene 0.213 

cis-l,2-Dichloroelhene 11.3 

Tetrachloroelhene 0.617 

trans-1,2-Dichloroethene 2.87 
Trlchloroethene 48.9 

Vinyl Chloride 0.400 

2.4,6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 00409 
4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 
Aluminum 9S.3 

Barium 87.8 
Cadmium 1.78 
Chromium 7.02 
Iron SOS 
Manganese S8.2 
Nickel 8.86 
Thallium 0.173 
Nitrate 296 

(Total) 

(1) Medium Specific (M) EPC selected for fisk calculation. 

Medium Route 
EPC EPC 

Units Value 

ug/L 42.7 
ug/L 1.11 

ug/L 0.213 

ug/L 11.3 

ug/L 0.617 

ug/L 2.87 
ug/L 48.9 

ug/L 00400 
ug/L 1.30 

ug/L 00409 
ug/L 1.03 
ug/L 27.2 
ug/L 9S.3 
ug/L 87.8 

ug/L 1.78 
ug/L 7.02 

ug/L SOS 
ug/L S8.2 

ug/L 8.86 
ug/L 0.173 

ug/L 296 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

ug/L 11.3 
ug/L 0.617 

ug/L 2.87 
ug/L 48.9 
ug/L 00400 
ug/L 1.30 

ug/L 00409 
ug/L 1.03 
ug/L 27.2 

ug/L 9S.3 
ug/L 87.8 

ug/L 1.78 
ug/L 7.02 
ug/L SOS 
ugiL S8.2 
ug/L 8.86 

ug/L 0.173 
ug/L 296 

TABLE 8.26 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculalion (t) 

ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 

ug/L M 

ug/L M 
ugiL M 

ug/L M 
ug/L M 
ug/L M 

Intake 
(Cancer) 

4.7E-OS 
1.2E-06 

2AE-07 
1.2E-OS 

6.8E-07 

3.2E-06 
SAE-OS 

4AE-07 
IAE-06 

4.SE-07 
1.1 E-06 

3.0E-OS 
1.1E-04 
9.7E-OS 

2.0E-06 
7.7E-06 

S.6E-04 
6AE-OS 

9.8E-06 
1.9E-07 

3.3E-04 

1.2E-06 
2.3E-08 

6.2E-09 
3.6E-07 
8.IE-08 

S.6E-08 
1.8E-06 

4.SE-09 
7.2E-09 
1.2E-09 

3.IE-09 

S.2E-08 
S.8E-08 

S.3E-08 

1.IE-09 
8.SE-09 
3.IE-07 
3.SE-08 

1.1E-09 
1.1E-IO 

1.8E-07 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-OI (mg/kg/day) -1 9AE·06 

mg/kg/day S.7E-02 (mg/kg/day) -1 7.0E-08 

mg/kg/day 6.0E-OI (mglkg/day) -1 IAE·07 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day S.2E·02 (mg/kg/day) -I 3.SE·08 

mg/kg/day NA (mg/kg/day) -I .. 
mg/kg/day 4.0E-OI (mg/kg/day) ·1 2.2E-OS 

mg/kg/day 7.2E-OI (mg/kg/day) -I 3.2E-07 

mg/kg/day 3.0E-02 (mg/kg/day) -1 4.3E-08 

mg/kg/day NA (mg/kg/day) -I .. 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day 1.1E-OI (mg/kg/day) -I 3.3E·06 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 --

3.SE·OS 

mg/kg/day 2.0E-OI (mg/kg/day) -I 2.3E-07 

mg/kg/day S.7E-02 (mg/kg/day) -I 1.3E·09 

mg/kg/day 6.0E·OI (mg/kg/day) ·1 3.7E-09 

mg/kg/day NA (mg/kg/day) -I .. 
mg/kg/day S.2E-02 (mg/kg/day) ·1 4.2E·09 

mg/kg/day NA (mg/kg/day) ·1 
mg/kg/day 4.0E-OI (mg/kg/day) ·1 7.IE-07 

mg/kg/day 7.2E-OI (mg/kg/day) -I 3.2E-09 

mg/kg/day 3.0E-02 (mg/kg/day) ·1 2.2E-IO 

mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day I.IE-OI (mg/kg/day) -1 S.8E-09 

mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -I .. 
mglkglday NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) -I --

9.7E-07 

Total Risk Across All Exposure RoutesiPalhways I 3.6E-OS I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmiurn 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

. . 
(1) Medium-SpeCifiC (M) EPC selected for risk calculation . 

Medium 
EPC 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TABLE 8.27 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 rng/kg M 
2.62 mg/kg M 

0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 rng/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 rng/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake Intake Cancer Slope Cancer Slope Cancer 
(Cancer) (Cancer) Factor Factor Units Risk 

Units 

6.0E-13 mg/kg/day 1.5E+05 (mg/kg/day) -1 9.0E-08 
2.1E-07 mg/kg/day 3.0E-02 (mg/kg/day) -1 6.4E-09 
3.5E-08 mg/kg/day NA (mg/kg/day) -1 --
3.0E-08 mg/kg/day NA (mg/kg/day) -1 --
3.9E-07 mg/kg/day NA (mg/kg/day) -1 --
2.8E-07 mg/kg/day 1.1E-01 (mg/kg/day) -1 3.1E-08 
2.1E-05 mg/kg/day NA (rng/kg/day) -1 --
9.7E-08 mg/kg/day NA (mg/kg/day) -1 --
2.1E-06 mg/kg/day NA (mg/kg/day) -1 --
2.2E-03 mg/kg/day NA (mg/kg/day) -1 --
2.9E-05 mg/kg/day NA (mg/kg/day) -1 --

1.3E-07 
1.2E-13 mg/kg/day 1.5E+05 (mg/kg/day) -1 1.8E-08 
1.4E-07 mg/kg/day 3.0E-02 (rng/kg/day) -1 4.2E-09 
2.3E-08 rng/kg/day NA (mg/kg/day) -1 --
2.0E-08 mg/kg/day NA (mg/kg/day) -1 --
2.6E-07 mg/kg/day NA (mg/kg/day) -1 --
1.8E-07 mg/kg/day 1.1E-01 (mg/kg/day) -1 2.0E-08 
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --
6.4E-10 mg/kg/day NA (mg/kg/day) -1 --
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --

4.2E-08 

Total Risk Across All Exposure Routes/Pathways I 1.7E-07 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for nsk calculation . 

Medium 
EPC 

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 

TABLE 8.28 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake 
(Cancer) 

5.0E-14 
1.8E-08 
2.9E-09 
2.5E-09 
3.2E-08 
2.3E-08 
1.7E-06 
8.1E-09 
1.8E-07 
1.8E-04 
2.4E-06 

4.0E-15 
4.7E-09 
7.8E-10 
6.5E-10 
8.5E-09 
6.1E-09 
O.OE+OO 
2.1E-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 7.5E-09 
mg/kg/day 3.0E-02 (mg/kg/day) -1 5.3E-10 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 2.5E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.1E-08 
mg/kg/day 1.5E+05 (mg/kg/day) -1 6.0E-10 
mg/kg/day 3.0E-02 (mg/kg/day) -1 1.4E-10 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 6.7E-10 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.4E-09 

Total Risk Across All Exposure Routes/Pathways I 1.2E-08 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

IScenariO Timeframe: Future 
IMedium: Ground Water 
IExposure Medium: Ground Water 
IExposure Point: SWMU 3 - Shallow Ground Water 
Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1.1-Dichloroethene 0.213 
cis-1,2-Dichloroelhene 11.3 

Tetrachloroethene 0.617 
trans-1,2-Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 0.400 
2.4.6-Trinitrotoluene 1.30 

2·Amlno·4.6·Dinilrotoluene 0.409 

4-Amino-2,6-0initrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 
Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron 505 
Manganese 58.2 

Nickel 8.86 
Thallium 0.173 

Nitrate 296 

(Total) 
1,1,2,2-Tetrachloroethane 42.7 

1.1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 
cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.87 
Trlchloroethene 48.9 

Vinyl Chloride 00400 
2.4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 00409 
4-Amlno-2,6-Dinitrotoluene 1.03 
RDX 27.2 
Aluminum 95.3 
Barium 87.8 

Cadmium 1.78 
Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 

Thallium 0.173 
Nitrate 296 

(Total) 

(1) Medium-Specific (M) EPC selected for rlskcatcutallOn. 

Medium 
EPC 

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 

ug/L 

TABLE 8.29 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

42.7 ug/L M 

1.11 ug/L M 

0.213 ug/L M 

11.3 ug/L M 

0.617 ug/L M 

2.87 ug/L M 
48.9 ug/L M 

0.400 ug/L M 
1.30 ug/L M 

00409 ug/L M 

1.03 ug/L M 

27.2 ug/L M 

95.3 ug/L M 

87.8 ug/L M 

1.78 ug/L M 

7.02 ug/L M 

505 ug/L M 
58.2 ug/L M 

8.86 ug/L M 
0.173 ug/L M 

296 ug/L M 

42.7 ug/L M 

1.11 ug/L M 

0.213 ug/L M 

11.3 ug/L M 

0.617 ug/L M 

2.87 ug/L M 

48.9 ug/L M 

DADO ug/L M 

1.30 ug/L M 

00409 ug/L M 
1.03 ug/L M 

27.2 ug/L M 
95.3 ug/L M 
87.8 ug/L M 

1.78 ug/L M 

7.02 ug/L M 

505 ug/L M 

58.2 ug/L M 

8.86 ug/L M 

0.173 ug/L M 

296 ug/L M 

Intake 
(Cancer) 

3.5E-05 
9.0E-07 

1.7E-07 
9.2E-06 

5.0E-07 
2.3E-06 

4.0E·05 
3.3E-07 
1.1E-06 

3.3E-07 

8AE-07 
2.2E-05 

7.8E-05 
7.1E-05 

lAE-06 

5.7E-06 
4.1E-04 
4.7E-05 

7.2E-06 

lAE-07 
2AE-04 

1.1E-06 

2.0E·08 

5.6E-09 
3.3E-07 
7.3E-08 

5.0E-08 
1.6E·06 
4.1E-09 

6.5E-09 
1.1 E-09 

2.8E-09 
4.7E-08 

6AE-08 
5.9E-08 

1.2E-09 
9.4E-09 

3.4E-07 

3.9E-08 

1.2E-09 
1.2E-l0 
2.0E-07 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-01 (mg/kg/day) -1 7.0E·06 

mg/kg/day 5.7E-02 (mg/kg/day) ·1 S.lE-08 

mg/kg/day 6.0E·Ol (mg/kg/day) -1 1.0E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 5.2E·02 (mg/kg/day) -1 2.6E-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 4.0E·Ol (mg/kg/day) -1 1.6E·05 

mg/kg/day 7.2E-Ol (mg/kg/day) ·1 2.3E-07 

mg/kg/day 3.0E-02 (mg/kg/day) -1 3.2E-08 

mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1 E-Ol (mg/kg/day) ·1 2.4E-06 

mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

2.6E-05 

mg/kg/day 2.0E-Ol (mg/kg/day) -1 2.1E·07 

mg/kg/day 5.7E-02 (mg/kg/day) -1 1.2E-09 

mg/kg/day 6.0E-Ol (mg/kg/day) -1 3AE-09 

mg/kg/day NA (mg/kg/day) -, --
mg/kg/day 5.2E-02 (mg/kg/day) -1 3.8E·09 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 4.0E-Ol (mg/kg/day) ·1 6AE-07 

mg/kg/day 7.2E-Ol (mg/kg/day) -1 2.9E-09 

mg/kg/day 3.0E-02 (mg/kg/day) ·1 2.0E-l0 

mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) ., --
mg/kg/day 1.lE-Ol (mg/kg/day) -1 5.2E·09 

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) -1 --
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) -1 --
mg/kg/day NA (mg/kg/day) ·1 --

8.7E-07 

Totat Risk Across All Exposure Routes/Pathways I 2.7E-05 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 
Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: Recreational Users 
Receplor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

t. t .2.2-Tetrachloroethane 42.7 

1,1,2· Trichloroethane 1.11 

1.I-Dlchloroelhene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.87 
Trichloroethene 48.9 

Vinyl Chloride 0.400 
2.4,6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinltrotoluene 0.409 

4-Amino-2,6-0initratoluene 1.03 

RDX 27.2 

Aluminum 95.3 
Barium 87.8 
Cadmium 1.78 
Chromium 7.02 

Iron 505 
Manganese 58.2 
Nickel 8.86 

Thallium 0.173 
Nitrate 296 

(Total) 
1,1,2.2-Tetrachloroethane 42.7 

1.1.2-Trichloroethane 1.11 
1,1-0ichloroethene 0.213 
cis-1,2-0ichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-0ichloroethene 2.87 

Trichloroethene 48.9 
Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 

2-Amino-4,6-0initrotoluene 0.409 
4-Amlno-2,6-0initrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 
Barium 87.8 

Cadmium 1.78 

Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0.173 
Nitrate 296 

(Total) 

(1) Medium-SpeCific (M) EPC selected for risk calculallon. 

Medium Route 
EPC EPC 
Units Value 

uglL 42.7 

uglL 1.11 
uglL 0.213 

uglL 11.3 
uglL 0.617 
uglL 2.87 

ug/L 48.9 

uglL Q.400 
uglL 1.30 

uglL 0.409 
uglL 1.03 

uglL 27.2 
uglL 95.3 
uglL 87.8 

uglL 1.78 
uglL 7.02 

uglL 505 
uglL 58.2 

uglL 8.86 

uglL 0.173 

uglL 296 

uglL 42.7 

uglL 1.11 

uglL 0.213 
uglL 11.3 
uglL 0.617 

uglL 2.87 

uglL 48.9 

uglL Q.400 

uglL 1.30 
uglL 0.409 
uglL 1.03 

uglL 27.2 
uglL 95.3 
uglL 87.8 
uglL 1.78 

uglL 7.02 
uglL 505 
uglL 58.2 
uglL 8.86 
uglL 0.173 
uglL 296 

TABLE 8.30 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (t) 

uglL M 

uglL M 

uglL M 
uglL M 

uglL M 
uglL M 
uglL M 

uglL M 
uglL M 
uglL M 

uglL M 
uglL M 

uglL M 

uglL M 

uglL M 
ug/L M 
uglL M 
uglL M 

uglL M 
uglL M 
uglL M 

uglL M 

uglL M 
uglL M 

uglL M 
ug/L M 

uglL M 
uglL M 

ug/L M 
ug/L M 

uglL M 
uglL M 
ug/L M 

uglL M 

uglL M 
uglL M 
uglL M 
uglL M 
uglL M 
uglL M 
uglL M 

uglL M 

Intake 
(Cancer) 

5.8E-06 

1.5E-07 

2.SE-08 
1.5E-06 

8.4E-08 
3.9E-07 

6.6E-06 

5.4E-08 
1.8E-07 
5.6E-08 

I.4E·07 
3.7E-06 

1.3E-05 
1.2E-05 
2.4E-07 
9.5E-07 

6.9E-05 

7.9E-06 
1.2E-06 

2.4E-08 

4.0E-05 

1.4E-07 

2.8E·09 
7.7E-l0 

4.4E·08 
9.9E·09 

6.8E·09 
2.2E-07 

5.5E-1O 
8.9E-l0 

1.5E-l0 
3.9E-l0 
6.5E-09 

7.1E-09 

6.6E-09 
1.3E-l0 

1.0E-09 
3.8E-08 

4.3E-09 
1.3E-l0 
1.3E-l1 

2.2E-08 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mglkglday 2.0E-Ol (mglkglday) -1 1.2E-06 

mglkglday 5.7E-02 (mglkglday) -1 8.6E-OS 

mglkglday 6.0E-Ol (mglkglday) -1 1.7E-08 

mglkglday NA (mglkglday) -1 --
mglkglday 5.2E-02 (mglkg/day) ·1 4.4E-09 

mglkglday NA (mglkg/day) -1 .. 
mglkglday 4.0E-Ol (mglkglday) -1 2.7E·06 

mglkglday 7.2E-Ol (mglkglday) -1 3.9E·08 
mglkglday 3.0E-02 (mglkglday) -1 5.3E-09 

mglkg/day NA (mglkglday) -1 --
mglkglday NA (mglkg/day) ·1 --
mg/kg/day 1.IE-Ol (mglkglday) -1 4.1E-07 

mglkglday NA (mglkglday) -1 --
mglkglday NA (mglkglday) -1 .. 

mglkglday NA (mglkglday) -1 .. 
mglkglday NA (mg/kglday) ·1 --
mglkglday NA (mglkglday) -1 --
mglkg/day NA (mg/kg/day) ·1 --
mglkglday NA (mglkglday) -1 --
mglkglday NA (mg/kg/day) -1 --
mglkglday NA (mglkg/day) -1 --

4.3E·06 

mglkglday 2.0E·Ol (mglkg/day) ·1 2.9E·08 
mglkglday 5.7E-02 (mg/kg/day) -1 1.6E·l0 

mglkglday 6.0E·Ol (mglkglday) -1 4.6E-1O 

mglkglday NA (mg/kg/day) -1 .. 
mglkglday 5.2E-02 (mglkglday) -1 5.2E·l0 

mglkglday NA (mglkglday) -1 .. 
mglkglday 4.0E·Ol (mglkglday) ·1 8.8E-08 

mg/kglday 7.2E-Ol (mglkglday) -1 4.0E-l0 

mglkg/day 3.0E-02 (mg/kg/day) ·1 2.7E-l1 

mglkglday NA (mglkglday) ·1 .. 

mglkglday NA (mglkg/day) ·1 .. 
mglkglday 1.IE-Ol (mg/kg/day) ·1 7.1E-1O 

mglkglday NA (mg/kg/day) -1 --
mglkglday NA (mglkg/day) -1 .. 
mglkglday NA (mglkglday) -1 --
mglkglday NA (mglkglday) -1 .. 
mglkg/day NA (mglkglday) -1 --
mglkglday NA (mg/kg/day) -1 .. 
mglkg/day NA (mglkglday) -1 --
mglkglday NA (mg/kg/day) ·1 .. 
mglkglday NA (mglkglday) ·1 --

1.2E-07 

Total Risk Across All Exposure RouteslPathways I 4.4E-06 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.529 

Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 

Pentachlorophenol 0.059 

2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 

RDX 63.0 
Antimony 0.784 

Lead 29.1 
(Total) 

Acetone 64.0 
Bromomethane 0.529 

Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 

Pentachlorophenol 0.059 

2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 

RDX 63.0 

Antimony 0.784 
Lead 29.1 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 
EPC EPC 
Units Value 

ug/L 64.0 
ug/L 0.529 

ug/L 3.23 

ug/L 1.36 

ug/L 0.059 
ug/L 0.384 

ug/L 1.06 

ug/L 63.0 
ug/L 0.784 

ug/L 29.1 

ug/L 64.0 
ug/L 0.529 
ug/L 3.23 
ug/L 1.36 

ug/L 0.059 
ug/L 0.384 

ug/L 1.06 

ug/L 63.0 
ug/L 0.784 
ug/L 29.1 

TABLE 8.31 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 

Intake 

(Cancer) 

1.0E-05 
8.6E-08 

5.3E-07 
2.2E-07 

9.6E-09 
6.3E-08 
1.7E-07 

1.0E-05 

1.3E-07 
4.7E-06 

4.0E-07 
1.9E-08 
1.4E-07 

1.6E-06 
5.7E-07 

4.4E-09 

1.2E-08 

4.4E-07 

8.4E-09 

3.1E-07 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day 7.5E-03 (mg/kg/day) -1 3.9E-09 

mg/kg/day 1.4E-02 (mg/kg/day) -1 3.1E-09 

mg/kg/day 1.2E-01 (mg/kg/day) -1 1.2E-09 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day 1.1E-01 (mg/kg/day) -1 1.1E-06 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

1.1E-06 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 7.5E-03 (mg/kg/day) -1 1.1E-09 

mg/kg/day 1.4E-02 (mg/kg/day) -1 2.3E-08 

mg/kg/day 1.2E-01 (mg/kg/day) -1 6.8E-08 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day 1.1E-01 (mg/kg/day) -1 4.8E-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.4E-07 

Total Risk Across All Exposure Routes/Pathways I 1.3E-06 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.3B4 

4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.7B4 
Lead 29.1 

(Total) 
Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.3B4 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.7B4 
Lead 29.1 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 
EPC EPC 
Units Value 

ug/L 64.0 
ug/L 0.529 

ug/L 3.23 
ug/L 1.36 
ug/L 0.059 
ug/L 0.3B4 
ug/L 1.06 
ug/L 63.0 
ug/L 0.7B4 

ug/L 29.1 

ug/L 64.0 

ug/L 0.529 
ug/L 3.23 
ug/L 1.36 
ug/L 0.059 
ug/L 0.3B4 
ug/L 1.06 
ug/L 63.0 
ug/L 0.7B4 
ug/L 29.1 

TABLE B.32 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 

Intake 
(Cancer) 

B.7E-07 
7.2E-09 

4.4E-OB 
1.BE-OB 

B.OE-10 
5.2E-09 

1.4E-OB 
B.5E-07 

1.1E-OB 

4.0E-07 

3.6E-OB 
1.BE-09 

1.3E-OB 
1.9E-07 

6.7E-OB 

5.0E-10 
1.4E-09 

5.2E-OB 
7.0E-10 

2.6E-OB 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day 7.5E-03 (mg/kg/day) -1 3.3E-10 

mg/kg/day 1.4E-02 (mg/kg/day) -1 2.6E-10 

rng/kg/day 1.2E-01 (mg/kg/day) -1 9.6E-11 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 9.4E-OB 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

9.5E-OB 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 7.5E-03 (mg/kg/day) -1 1.0E-10 

mg/kg/day 1.4E-02 (mg/kg/day) -1 2.7E-09 

mg/kg/day 1.2E-01 (mg/kg/day) -1 B.OE-09 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 5.7E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.7E-OB 

Total Risk Across All Exposure Routes/Pathways I 1.1E-07 I 

8/20/2002 



Exposure 

Route 

ngestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 

Barium 359 

Cadmium 1.78 

Lead 120 

(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 

Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

.. 
(1) Medium-Specific (M) EPC selected for rrsk calculation. 

Medium 

EPC 

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 

Route 

EPC 

Value 

0.178 
14916 

2.88 

359 
1.78 

120 

0.178 

TABLE 8.33 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 
mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

14916 mg/kg M 

2.88 mg/kg M 

359 mg/kg M 

1.78 mg/kg M 

120 mg/kg M 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.5E-08 mg/kg/day NA (mg/kg/day) -1 --
1.2E-03 mg/kg/day NA (mg/kg/day) -1 --
2.3E-07 mg/kg/day NA (mg/kg/day) -1 --
2.9E-05 mg/kg/day NA (mg/kg/day) -1 --
1.4E-07 mg/kg/day NA (mg/kg/day) -1 --
9.8E-06 mg/kg/day NA (mg/kg/day) -1 --

--
9.6E-09 mg/kg/day NA (mg/kg/day) -1 --
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --
9.5E-10 mg/kg/day NA (mg/kg/day) -1 --
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --

--
Total Risk Across All Exposure Routes/Pathways I -- I 

8/20/2002 



Exposure 

Route 

ngestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Recreational Users 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 

Barium 359 
Cadmium 1.78 

Lead 120 

(Total) 
2-Amino-4,6-Dinitrotoluene 0.178 

Aluminum 14916 

Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 
EPC EPC 
Units Value 

mg/kg 0.178 
mg/kg 14916 
mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 
mg/kg 359 
mg/kg 1.78 

mg/kg 120 

TABLE 8.34 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 
mg/kg M 
mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

Intake 
(Cancer) 

1.2E-09 
1.0E-04 

2.0E-08 

2.4E-06 
1.2E-08 

8.1E-07 

3.2E-10 

O.OE+OO 

O.OE+OO 

O.OE+OO 
3.2E-11 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 
Units 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

--
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

--
Total Risk Across All Exposure Routes/Pathways I -- I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,S-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26S55 
Lead 35S 

(Total) 
2,3,7,S-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26S55 
Lead 35S 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 

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 

TABLE S.35 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 

0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26S55 mg/kg M 
35S mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26S55 mg/kg M 
35S mg/kg M 

Intake Intake Cancer Slope Cancer Slope Cancer 
(Cancer) (Cancer) Factor Factor Units Risk 

Units 

2.6E-13 mg/kg/day 1.5E+05 (mg/kg/day) -1 3.9E-OS 
9.2E-OS mg/kg/day 3.0E-02 (mg/kg/day) -1 2.7E-09 
1.5E-OS mg/kg/day NA (mg/kg/day) -1 --
1.3E-OS mg/kg/day NA (mg/kg/day) -1 --
1.7E-07 mg/kg/day NA (mg/kg/day) -1 --
1.2E-07 mg/kg/day 1.1E-01 (mg/kg/day) -1 1.3E-OS 
S.SE-06 mg/kg/day NA (mg/kg/day) -1 --
4.2E-OS mg/kg/day NA (mg/kg/day) -1 --
9.2E-07 mg/kg/day NA (mg/kg/day) -1 --
9.4E-04 mg/kg/day NA (mg/kg/day) -1 --
1.2E-05 mg/kg/day NA (mg/kg/day) -1 --

5.5E-OS 
9.SE-14 mg/kg/day 1.5E+05 (mg/kg/day) -1 1.5E-OS 
1.2E-07 mg/kg/day 3.0E-02 (mg/kg/day) -1 3.5E-09 
1.9E-OS mg/kg/day NA (mg/kg/day) -1 --
1.6E-OS mg/kg/day NA (mg/kg/day) -1 --
2.1E-07 mg/kg/day NA (mg/kg/day) -1 --
1.5E-07 mg/kg/day 1.1E-01 (mg/kg/day) -1 1.7E-OS 
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --
5.3E-10 mg/kg/day NA (mg/kg/day) -1 --
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --
O.OE+OO mg/kg/day NA (mg/kg/day) -1 --

3.5E-OS 

Total Risk Across All Exposure Routes/Pathways I S.9E-OS I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - Old Jeep Trail 
Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 

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 
mglkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TABLE 8.36 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 

0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake 
(Cancer) 

1.9E-14 
6.7E-09 
1.1E-09 
9.3E-10 
1.2E-08 
8.7E-09 
6.4E-07 
3.0E-09 
6.7E-08 
6.8E-05 
9.1E-07 

2.0E-15 
2.4E-09 
4.0E-10 
3.4E-10 
4.4E-09 
3.1E-09 

O.OE+OO 
1.1E-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 2.8E-09 
mg/kg/day 3.0E-02 (mg/kg/day) -1 2.0E-10 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 9.5E-10 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

4.0E-09 
mg/kg/day 1.5E+05 (mg/kg/day) -1 3.1E-10 
mg/kg/day 3.0E-02 (mg/kg/day) -1 7.3E-11 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 3.5E-10 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

7.3E-10 

Total Risk Across All Exposure Routes/Pathways I 4.7E-09 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 
Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1.1.2.2-Tetrachloroethane 42.7 

1,1.2-Trichloroethane 1.11 

1.1-Dichloroethene 0.213 
cis-t ,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 
trans-l.2-Dlchloroethene 2.87 

Trichloroethene 48.9 
Vinyl Chloride DAOO 
2.4.6-Trinitrololuene 1.30 

2-Amino-4.6-0initrotoluene 0.409 
4-Amino-2,6-0initrotoluene 1.03 

RDX 27.2 
Aluminum 95.3 

Barium 87.8 
Cadmium 1.78 
Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0.173 

Nitrate 296 

(Total) 
1.1.2.2-Tetrachloroethane 42.7 
1,1.2-Trichloroethane 1.11 
1,1-0ichloroethene 0.213 
cis-1,2-0ichloroethene 11.3 
Tetrachloroethene 0.617 

trans-1,2-0ichloroelhene 2.87 
Trichloroethene 48.9 

Vinyl Chloride DAOO 
2,4,6-Trinilrotoluene 1.30 

2-Amlno-4,6-Dinitrotoluene 0.409 
4-Amino-2,6-0inilrololuene 1.03 
RDX 27.2 
Aluminum 95.3 
Barium 87.8 
Cadmium 1.78 

Chromium 7.02 

Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0.173 
Nilrate 296 

(Total) 

(1) Medrum Specrllc (M) EPC selected lor rrsk calculatron. 

Medium 
EPC 

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 
ugiL 

ug/L 
ug/L 

ug/L 

ugiL 
ug/L 

ug/L 
ug/L 

TABLE 8.37 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE. INDIANA 

Route Route EPC Selected 

EPC EPC lor Risk 

Value Units Calculation (1) 

42.7 ug/L M 
1.11 ug/L M 

0.213 ug/L M 
11.3 ug/L M 

0.617 ug/L M 
2.87 ug/L M 
48.9 ug/L M 

Q.400 ug/L M 
1.30 ug/L M 

0.409 ug/L M 
1.03 ug/L M 
27.2 ug/L M 
95.3 ug/L M 
87.8 ugiL M 
1.78 ug/L M 
7.02 ug/L M 

505 ug/L M 
58.2 ug/L M 
8.86 ug/L M 

0.173 ug/L M 

296 ug/L M 

42.7 ug/L M 
l.tl ug/L M 

0.2t3 ug/L M 
11.3 ug/L M 

0 .. 617 ug/L M 
2.87 ug/L M 
48.9 ug/L M 

0.400 ug/L M 
1.30 ug/L M 

0.409 ug/L M 
1.03 ug/L M 
27.2 ug/L M 
95.3 ug/L M 
87.8 ug/L M 
1.78 ug/L M 
7.02 ug/L M 
505 ug/L M 
58.2 ug/L M 
8.86 ug/L M 
0.173 ug/L M 
296 ug/L M 

tntake 

(Cancer) 

3.0E-OS 

7.7E-07 
l.SE-07 

7.9E-06 

4.3E-07 

2.0E-06 
3.4E-OS 

2.8E-07 
9.0E-07 

2.9E-07 
7.2E-07 

1.9E-OS 
6.7E-OS 

6.1E-OS 

1.2E-06 
4.9E-06 

3.SE-04 
4.1E-OS 
6.2E-06 
1.2E-07 

2.1E-04 

2.SE-06 

4.8E-08 
1.3E-08 

7.7E-07 
1.7E-07 

1.2E-07 
3.8E-06 

9.6E-09 

I.SE-08 

2.7E-09 
6.7E-09 

1.IE-07 
I.SE-07 

I.4E-07 
2.8E-09 

2.2E-08 

8.0E-07 
9.2E-08 

2.8E-09 
2.7E-l0 

4.7E-07 

tntake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-Ol (mg/kg/day) ·1 6.0E-06 

mg/kg/day S.7E-02 (mg/kg/day) -1 4.4E-08 

mg/kg/day 6.0E-Ol (mg/kg/day) -1 8.9E-08 

mg/kg/day NA (mg/kg/day) ·1 .. 
mg/kg/day S.2E-02 (mg/kg/day) -1 2.2E-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 4.0E-Ol (mg/kg/day) -1 1.4E-OS 

mg/kg/day 7.2E-Ol (mg/kg/day) -1 2.0E-07 
mg/kg/day 3.0E-02 (mg/kg/day) -1 2.7E-08 

mg/kg/day NA (mg/kg/day) ·1 .. 
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day 1 .. IE-Ol (mg/kg/day) -1 2.1 E-06 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) ·1 .. 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 .-

2.2E-OS 
mg/kg/day 2.0E-Ol (mg/kg/day) -1 S.OE-07 

mg/kg/day S.7E-02 (mg/kg/day) -1 2.7E-09 

mg/kg/day 6.0E-Ol (mg/kg/day) -1 8.0E-09 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day S.2E-02 (mg/kg/day) ·1 8.9E-09 

mg/kg/day NA (mg/kg/day) ·1 .. 
mg/kg/day 4.0E-Ol (mg/kg/day) -1 l.SE-06 

mg/kg/day 7.2E·Ol (mg/kg/day) -1 6.9E-09 

mg/kg/day 3.0E-02 (mg/kg/day) -1 4.6E-l0 

mg/kg/day NA (mg/kg/day) ·1 .. 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.IE-Ol (mg/kg/day) -1 1.2E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) ·1 .. 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) ·1 .. 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) ·1 --

2.1E-06 

Total Risk Across All Exposure Routes/Pathways I 2.4E-OS I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

io Timeframe: Future 
ium: Ground Water 

xposure Medium: Ground Water 
xposure Point: SWMU 3 - Shallow Ground Water 

eceptor Population: Recreational Users 
eceptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1.1.2.2-Tetrachloroethane 42.7 

1.1.2-Trichloroethane 1.11 
I.I-Dichloroethene 0.213 

cis-1,2-Dichloroelhene 11.3 
Tetrachloroethane 0.617 

trans-l,2-Dichloroethene 2.87 
Trichloroethane 48.9 

Vinyl Chloride 0,400 

2,4,6-Trinitrotoluene 1.30 

2-Amino-4.6-0initrotoluene 0.409 
4-Arnino-2,6-0initrotoluene 1.03 
RDX 27.2 
Aluminum 95.3 
Barium 87.8 

Cadmium 1.78 
Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel B.86 
Thallium 0.173 
Nitrate 296 

(Total) 

1.1 ,2.2-Tetrachloroethane 42.7 
1,1,2-Trichloroethane 1.11 

1.1-0ichloroethene 0.213 
cis-l,2-Dichloroelhene 11.3 
Tetrachloroethane 0.617 
Irans-1,2-Dichloroelhene 2.87 
Trichloroethene 48.9 

Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4.6-Dinitrotoluene 0.409 
4-Amino-2.6-Dinitrotoluene 1.03 
RDX 27.2 
Aluminum 95.3 
Barium 87.8 
Cadmium 1.78 
Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0.173 
Nitrate 296 

(Total) 

(I) Medlum-Speclllc (M) EPC selected for fisk calculation. 

Medium Route 

EPC EPC 

Units Value 

uglL 42.7 

uglL 1.11 

uglL 0.213 

uglL 11.3 
ugiL 0.617 

uglL 2.87 
uglL 48.9 

uglL 0.400 
uglL 1.30 

uglL 0.409 
uglL 1.03 

uglL 27.2 

uglL 95.3 
uglL 87.8 

uglL 1.78 

uglL 7.02 

uglL 505 
uglL 58.2 

uglL 8.86 

uglL 0.173 

uglL 296 

uglL 42.7 
uglL 1.11 

uglL 0.213 
uglL 11.3 

uglL 0.617 

uglL 2.87 

uglL 48.9 

uglL 0.400 
uglL 1.30 
ug/L 0.409 

uglL 1.03 

uglL 27.2 

uglL 95.3 
uglL 87.8 
uglL 1.78 

uglL 7.02 
uglL 505 
uglL 58.2 
uglL S.S6 

uglL 0.173 
uglL 296 

TABLE 8.38 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. INDIANA 

Route EPC Selected 

EPC for Risk 
Units Calculation (1) 

uglL M 
uglL M 
uglL M 

uglL M 
uglL M 

uglL M 
uglL M 
uglL M 
uglL M 
uglL M 
uglL M 

uglL M 
uglL M 

uglL M 
uglL M 
uglL M 
uglL M 
uglL M 

uglL M 

ug/L M 

uglL M 

uglL M 
uglL M 

uglL M 
uglL M 

uglL M 

uglL M 
uglL M 
uglL M 
uglL M 
uglL M 

uglL M 

uglL M 
uglL M 

ug/L M 
uglL M 

uglL M 
uglL M 

uglL M 
uglL M 

uglL M 
uglL M 

Intake 
(Cancer) 

4.3E-06 
1.1 E-07 

2.2E-08 

l.lE-06 
6.3E-08 

2.9E-07 
5.0E-06 

4.1E-08 
1.3E-07 

4.2E-OB 

I.OE-07 
2.8E-06 

9.7E-06 
8.9E-06 
1.8E-07 
7.IE-07 

5.IE-05 

5.9E-06 

9.0E-07 
1.8E-08 

3.0E·05 

3.0E-07 

5.7E·09 
t.6E-09 
9.1E-08 

2.0E-08 

I.4E-OS 
4.5E-07 
1.IE-09 
1.8E-09 
3.2E-IO 

8.0E-IO 

1.3E·OS 
1.5E-08 
I.4E-08 

2.7E-IO 
2.2E-09 

7.8E-08 
9.0E-09 

2.7E-l0 
2.7E-Il 

4.6E-08 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mglkglday 2.0E-OI (mglkglday) -I B.7E·07 

mglkglday 5.7E-02 (mglkglday) -I 6.4E-09 

mglkglday 6.0E-OI (mglkg/day) -I 1.3E-08 

mglkglday NA (mglkglday) -I .-
mglkglday 5.2E-02 (mglkg/day) -I 3.3E-09 

mglkglday NA (mglkglday) -I .-
mg/kglday 4.0E·OI (mglkglday) -I 2.0E-06 

mg/kglday 7.2E-Ol (mglkglday) -I 2.9E-08 

mglkglday 3.0E-02 (mglkglday) -I 4.0E-09 

mglkglday NA (mglkg/day) -I --
mg/kg/day NA (mglkglday) -I --
mglkglday 1.1E-01 (mglkglday) -I 3.0E-07 

mg/kg/day NA (mglkglday) -I .-
mglkglday NA (mglkglday) -I --
mglkglday NA (mglkglday) -I --
mglkglday NA (mglkg/day) -I --
mglkglday NA (mglkglday) -I --
mglkglday NA (mg/kg/day) -I --
mglkglday NA (mglkglday) -I --
mglkglday NA (mglkg/day) -, --
mglkglday NA (mglkglday) -I --

3.2E-06 

mglkglday 2.0E-OI (mglkglday) -, 6.0E-08 

mglkglday 5.7E-02 (mglkglday) -1 3.3E-1O 

mglkglday 6.0E-OI (mglkglday) ·1 9.5E-1O 

mg/kg/day NA (mglkglday) -1 --
mglkglday 5.2E-02 (mglkglday) -I I.1E·09 

mg/kglday NA (mglkg/day) -I --
mglkglday 4.0E-OI (mg/kglday) -I 1.8E-07 

mglkglday 7.2E-OI (mglkglday) -I 8.2E-IO 

mglkglday 3.0E-02 (mglkglday) -1 5.5E-l1 

mglkglday NA (mglkg/day) -I --
mglkglday NA (mglkglday) -I --
mglkglday I.1E-OI (mglkg/day) ·1 1.5E-09 

mglkglday NA (mglkglday) -1 --
mg/kg/day NA (mglkglday) -1 --
mglkglday NA (mglkg/day) ·1 --
mglkglday NA (mglkglday) -I --
mglkglday NA (mglkglday) -I .-
mglkg/day NA (mglkglday) -I --
mglkglday NA (mglkglday) -1 --
mglkglday NA (mglkglday) -I --
mglkglday NA (mglkglday) -I .-

2.5E·07 

Total Risk Across All Exposure Routes/Pathways 3.5E-06 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Water 

Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.784 
Lead 29.1 

(Total) 
Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 

Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.784 
Lead 29.1 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 
EPC EPC 

Units Value 

ug/L 64.0 

ug/L 0.529 

ug/L 3.23 
ug/L 1.36 

ug/L 0.059 
ug/L 0.384 
ug/L 1.06 
ug/L 63.0 
ug/L 0.784 

ug/L 29.1 

ug/L 64.0 
ug/L 0.529 

ug/L 3.23 
ug/L 1.36 

ug/L 0.059 
ug/L 0.384 
ug/L 1.06 

ug/L 63.0 

ug/L 0.784 
ug/L 29.1 

TABLE 8.39 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 
ug/L M 

Intake 

(Cancer) 

1.8E-06 
1.5E-08 
9.0E-08 

3.8E-08 

1.7E-09 
1.1E-08 
3.0E-08 

1.8E-06 
2.2E-08 

8.1E-07 

9.4E-07 

4.5E-08 
3.3E-07 

3.9E-06 

1.3E-06 

1.0E-08 
2.9E-08 

1.0E-06 
2.0E-08 

7.4E-07 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 7.5E-03 (mg/kg/day) -1 6.8E-10 

mg/kg/day 1.4E-02 (mg/kg/day) -1 5.3E-10 

mg/kg/day 1.2E-01 (mg/kg/day) -1 2.0E-10 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.9E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.9E-07 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 7.5E-03 (mg/kg/day) -1 2.5E-09 
mg/kg/day 1.4E-02 (mg/kg/day) -1 5.4E-08 

mg/kg/day 1.2E-01 (mg/kg/day) -1 1.6E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.1E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

3.3E-07 

Total Risk Across All Exposure Routes/Pathways I 5.3E-07 I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - little Sulphur Creek 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.384 
4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.7B4 
Lead 29.1 

(Total) 

Acetone 64.0 
Bromomethane 0.529 
Methylene Chloride 3.23 
Bis(2-ethylhexyl)phthalate 1.36 
Pentachlorophenol 0.059 
2-Amino-4,6-Dinitrotoluene 0.3B4 

4-Amino-2,6-Dinitrotoluene 1.06 
RDX 63.0 
Antimony 0.784 
Lead 29.1 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium Route 

EPC EPC 

Units Value 

ug/L 64.0 

ug/L 0.529 
ug/L 3.23 

ug/L 1.36 

ug/L 0.059 

ug/L 0.3B4 

ug/L 1.06 

ug/L 63.0 
ug/L 0.7B4 

ug/L 29.1 

ug/L 64.0 

ug/L 0.529 
ug/L 3.23 
ug/L 1.36 

ug/L 0.059 

ug/L 0.384 

ug/L 1.06 

ug/L 63.0 
ug/L 0.784 

ug/L 29.1 

TABLE 8.40 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 
ug/L M 

Intake 

(Cancer) 

1.3E-07 
1.1E-09 

6.6E-09 

2.8E-09 
1.2E-10 

7.8E-10 
2.2E-09 
1.3E-07 

1.6E-09 

5.9E-OB 

7.5E-08 

3.BE-09 
2.8E-OB 
4.0E-07 

1.4E-07 

1.0E-09 

2.BE-09 
1.1E-07 

1.4E-09 
5.4E-OB 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 7.5E-03 (mg/kg/day) -1 4.9E-11 

mg/kg/day 1.4E-02 (mg/kg/day) -1 3.9E-11 

mg/kg/day 1.2E-01 (mg/kg/day) -1 1.4E-11 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.4E-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.4E-OB 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 7.5E-03 (mg/kg/day) -1 2.1E-10 

mg/kg/day 1.4E-02 (mg/kg/day) -1 5.6E-09 

mg/kg/day 1.2E-01 (mg/kg/day) -1 1.7E-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.2E-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

3.4E-OB 

Total Risk Across All Exposure Routes/Pathways 4.8E-OB 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 

Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 

(Total) 
2-Amino-4,6-Dinitrotoluene 0.178 

Aluminum 14916 

Antimony 2.88 
Barium 359 

Cadmium 1.78 

Lead 120 
(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 
EPC EPC 
Units Value 

mg/kg 0.178 
mg/kg 14916 
mg/kg 2.88 
mg/kg 359 
mg/kg 1.78 
mg/kg 120 

mg/kg 0.178 

mg/kg 14916 
mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 
mg/kg 120 

TABLE 8.41 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 
mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

Intake 
(Cancer) 

6.2E-09 . 

5.2E-04 

1.0E-07 
1.3E-05 

6.2E-08 

4.2E-06 

7.9E-09 

O.OE+OO 

O.OE+OO 
O.OE+OO 
7.9E-10 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
--

mg/kg/day NA (mg/kglday) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
--

Total Risk Across All Exposure Routes/Pathways I -- I 

8/20/2002 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 
2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium Route 

EPC EPC 
Units Value 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 
mg/kg 359 
mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 
mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 

mg/kg 120 

TABLE 8.42 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 
mg/kg M 
mg/kg M 
mg/kg M 
mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 
mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

Intake 
(Cancer) 

4.5E-10 

3.8E-05 

7.3E-09 
9.1E-07 

4.5E-09 
3.1E-07 

1.6E-10 

O.OE+OO 

O.OE+OO 
O.OE+OO 

1.6E-11 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

--

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

--

Total Risk Across All Exposure Routes/Pathways --

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 1 Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.6 
Iron 21431 
Lead 1324 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.6 
Iron 21431 
Lead 1324 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 

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 
mglkg 
mg/kg 
mg/kg 
mg/kg 

TABLE 8.43 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
581 mg/kg M 
2.36 mg/kg M 
1.44 mg/kg M 
291 mg/kg M 
522 mg/kg M 
235 mg/kg M 
4.40 mg/kg M 
14.6 mg/kg M 

21431 mg/kg M 
1324 mg/kg M 

0.0000074 mg/kg M 
581 mg/kg M 
2.36 mg/kg M 
1.44 mg/kg M 
291 mg/kg M 
522 mg/kg M 
235 mg/kg M 
4.40 mglkg M 
14.6 mg/kg M 

21431 mg/kg M 
1324 mg/kg M 

Intake 
(Cancer) 

8.1E-12 
6.4E-04 
2.6E-06 
1.6E-06 
3.2E-04 
5.7E-04 
2.6E-04 
4.8E-06 
1.6E-05 
2.3E-02 
1.5E-03 

6.8E-13 
1.8E-04 
7.2E-07 
4.4E-07 
8.9E-05 
1.6E-04 
O.OE+OO 
1.4E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 1.2E-06 

mg/kg/day 3.0E-02 (mg/kg/day) -1 1.9E-05 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 6.3E-05 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

8.3E-05 
mg/kg/day 1.5E+05 (mg/kg/day) -1 1.0E-07 
mg/kg/day 3.0E-02 (mg/kg/day) -1 5.3E-06 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.8E-05 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

2.3E-05 

Total Risk Across All Exposure Routes/Pathways 1.1E-04 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - 1 Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor ~~e: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.6 
Iron 21431 
Lead 1324 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.6 
Iron 21431 
Lead 1324 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 

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 

TABLE 8.44 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
581 mg/kg M 
2.36 mg/kg M 
1.44 mg/kg M 
291 mg/kg M 
522 mg/kg M 
235 mg/kg M 
4.40 mg/kg M 
14.6 mg/kg M 

21431 mg/kg M 
1324 mg/kg M 

0.0000074 mg/kg M 
581 mg/kg M 
2.36 mg/kg M 
1.44 mg/kg M 
291 mg/kg M 
522 mg/kg M 
235 mg/kg M 
4.40 mg/kg M 
14.6 mg/kg M 

21431 mg/kg M 
1324 mg/kg M 

Intake 
(Cancer) 

9.0E-13 
7.1E-05 
2.9E-07 
1.8E-07 
3.6E-05 
6.4E-05 
2.9E-05 
5.4E-07 
1.8E-06 
2.6E-03 
1.6E-04 

3.0E-14 
7.9E-06 
3.2E-08 
2.0E-08 
4.0E-06 
7.1E-06 
O.OE+OO 
6.0E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 1.4E-07 

mg/kg/day 3.0E-02 (mg/kg/day) -1 2.1E-06 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 7.0E-06 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

9.3E-06 

mg/kg/day 1.5E+05 (mg/kg/day) -1 4.6E-09 

mg/kg/day 3.0E-02 (mg/kg/day) -1 2.4E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 7.9E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.0E-06 

Total Risk Across All Exposure Routes/Pathways 1.0E-05 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 6-Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculallon . 

Medium 
EPC 

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 

TABLE 8.45 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake 
(Cancer) 

8.1E-12 
2.9E-06 
4.7E-07 
4.0E-07 
5.2E-06 
3.7E-06 
2.8E-04 
1.3E-06 
2.9E-05 
2.9E-02 
3.9E-04 

6.8E-13 
8.1E-07 
1.3E-07 
1.1E-07 
1.5E-06 
1.0E-06 
O.OE+OO 
3.7E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 1.2E-06 

mg/kg/day 3.0E-02 (mg/kg/day) -1 8.6E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 4.1E-07 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.7E-06 
mg/kg/day 1.5E+05 (mg/kg/day) -1 1.0E-07 

mg/kg/day 3.0E-02 (mg/kg/day) -1 2.4E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.2E-07 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

2.4E-07 

Total Risk Across All Exposure Routes/Pathways I 2.0E-06 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - 6-Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadrnium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Arnino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Bariurn 252 
Cadmium 1.19 
Chromiurn 26.4 
Iron 26855 
Lead 358 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 

Units 

mg/kg 
mg/kg 
mg/kg 
rng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TABLE 8.46 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 rng/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

Intake 
(Cancer) 

9.0E-13 
3.2E-07 
5.3E-08 
4.5E-08 
5.8E-07 
4.2E-07 
3.1E-05 
1.5E-07 
3.2E-06 
3.3E-03 
4.4E-05 

3.0E-14 
3.6E-08 
5.9E-09 
5.0E-09 
6.5E-08 
4.7E-08 
O.OE+OO 
1.6E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 1.4E-07 
mg/kg/day 3.0E-02 (rng/kg/day) -1 9.6E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (rng/kg/day) -1 --
mg/kg/day 1.1 E-01 (mg/kg/day) -1 4.6E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.9E-07 
mg/kg/day 1.5E+05 (mg/kg/day) -1 4.6E-09 
mg/kg/day 3.0E-02 (mg/kg/day) -1 1.1E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 5.1E-09 
mg/kg/day NA (rng/kg/day) -1 --
mg/kg/day NA (rng/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
rng/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.1 E-OB 

Total Risk Across All Exposure Routes/Pathways 2.0E-07 

8/20/2002 



Exposure 
Route 

,Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 
Exposure Point: SWMU 3 - Shallow Ground Water 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1.1.2.2-Tetrachloroethane 42.7 

1,1.2-Trichloroethane 1.11 
1,1-Dichloroethene 0.213 
cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroetbene 2.B7 
Trichloroethene 4B.9 
Vinyl Chloride 0.400 
2.4,6-Trinitrotoluene 1.30 

2-Amino-4,6-0inltrotoluene 00409 
4-Amino-2.6-Dlnilrotoluene 1.03 
RDX 27.2 
Aluminum 95.3 
Barium B7.B 
Cadmium 1.7B 
Chromium 7.02 

Iron 505 
Manganese 5B.2 
Nickel B.B6 
Thallium 0.173 

Nitrate 296 

(Total) 
1.1.2.2-Tetrachloroethane 42.7 
1,1,2-Trichloroethane 1.11 
1,1-0ichloroethene 0.213 

cis-1.2-0ichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.B7 
Trichloroethene 4B.9 
Vinyl Chloride DADO 
2.4,6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 00409 
4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 
Aluminum 95.3 
Barium B7.B 
Cadmium 1.7B 
Chromium 7.02 
Iron 505 
Manganese 5B.2 
Nickel B.B6 
Thallium 0.173 
Nitrate 296 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 

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 

ugiL 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ugiL 
ug/L 

ug/L 
ug/L 

TABLE B.47 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

42.7 ug/L M 
1.11 ug/L M 

0.213 ug/L M 

11.3 ug/L M 
0.617 ug/L M 

2.B7 ug/L M 

4B.9 ug/L M 

0.400 ug/L M 
1.30 ug/L M 

00409 ug/L M 

1.03 ug/L M 
27.2 ug/L M 

95.3 ug/L M 
B7.B ug/L M 

1.7B ug/L M 

7.02 ug/L M 

505 ug/L M 

5B.2 ug/L M 

B.B6 ug/L M 
0.173 ug/L M 

296 ug/L M 

42.7 ug/L M 
1.11 ug/L M 

0.213 ug/L M 

11.3 ug/L M 

0.617 ug/L M 

2.B7 ug/L M 
4B.9 ug/L M 

DADO ug/L M 

1.30 ug/L M 

00409 ug/L M 

1.03 ug/L M 

27.2 ug/L M 
95.3 ug/L M 
B7.B ug/L M 

1.7B ug/L M 
7.02 ug/L M 

505 ug/L M 

5B.2 ug/L M 

B.B6 ug/L M 
0.173 ug/L M 
296 ug/L M 

Intake 

(Cancer) 

3.5E-04 

9.1E-06 
1.BE-06 

9.3E-05 
5.1E-06 

2.4E-05 

4.0E-04 
3.3E-06 
1.1 E-05 

3AE-06 

8.5E-06 
2.2E-04 

7.BE-04 

7.2E-04 
1.5E-05 

5.BE-05 

4.2E-03 
4.BE-04 

7.3E-05 

lAE-06 

2AE-03 

lAE-05 
2.7E-07 

7.6E-OB 
4AE-06 

9.BE-07 

6.BE-07 
2.2E-05 

5.5E-OB 

B.BE-OB 
1.5E-OB 
3.BE-OB 

6AE-07 

B.6E-07 
7.9E-07 

1.6E-OB 
1.3E-07 
4.6E-06 

5.3E-07 

1.6E-OB 
1.6E-09 

2.7E-06 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-Ol (mg/kg/day) -1 7.0E-05 

mg/kg/day 5.7E-02 (mg/kg/day) -1 5.2E-07 

mg/kg/day 6.0E-Ol (mg/kg/day) -1 1.1E-06 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 5.2E-02 (mg/kg/day) -1 2.6E-07 

mg/kg/day NA (mg/kg/day) ·1 -. 
mg/kg/day 4.0E-Ol (mg/kg/day) -1 1.6E-04 

mg/kg/day 7.2E-Ol (mg/kg/day) -1 2AE-06 

mg/kg/day 3.0E-02 (mg/kg/day) -1 3.2E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day 1.lE-Ol (mg/kg/day) -1 2.5E-05 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 

2.6E-04 

mg/kg/day 2.0E-Ol (mg/kg/day) -1 2.9E-06 

mg/kg/day 5.7E-02 (mg/kg/day) ·1 1.6E-OB 

mg/kg/day 6.0E-Ol (mg/kg/day) -1 4.5E-OB 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 5.2E-02 (mg/kg/day) -1 5.1E-OB 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 4.0E·Ol (mg/kg/day) -1 B.7E-06 

mg/kg/day 7.2E-01 (mg/kg/day) -1 3.9E-OB 

mg/kg/day 3.0E-02 (mg/kg/day) -1 2.6E-09 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-Ol (mg/kg/day) -1 7.0E-OB 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 -. 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 .-
mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 --

1.2E-05 

Total Risk Across All Exposure Routes/Palhways I 2.7E-04 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Ground Water 
Exposure Medium: Ground Water 
Exposure Point: SWMU 3 . Shallow Ground Water 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42,7 

1,1.2-Trichloroethane 1,11 

l,1-Dichloroethene 0,213 

cls-l,2-Dichloroethene 11,3 

Tetrachloroethene 0,617 

trans-1,2-Dichloroethene 2,87 

Trlchloroethene 48,9 

Vinyl Chloride 00400 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 00409 
4-Amino-2,6-0initrotoluene 1.03 

RDX 27,2 

Aluminum 9S,3 

Barium 87,8 

Cadmium 1.78 

Chromium 7,02 

Iron SOS 
Manganese S8,2 

Nickel 8,86 

Thallium 0,173 

Nitrate 296 

(Total) 
1,l,2.2-Tetrachloroethane 42,7 

1,1,2-Trichloroethane 1.11 

1,1-0ichloroethene 0,213 

cls-1,2-Dichloroethene 11,3 

Tetrachloroethane 0,617 

trans-1,2·Dichloroethene 2,87 

Trichloroethene 48,9 

Vinyl Chloride 00400 
2,4,6· Trinitrotoluene 1.30 

2-Amino·4,6·Dinitrotoluene 00409 
4·Amino-2,6·Dinitrotoluene 1,03 

RDX 27,2 

Aluminum 9S,3 

Barium 87,8 

Cadmium 1,78 

Chromium 7,02 

Iron SOS 
Manganese S8,2 

Nickel 8,86 

Thallium 0,173 
Nitrate 296 

(Total) 

(1) Medium-Specific (M) EPC selected lor risk calculation, 

Medium Route 

EPC EPC 

Units Value 

ug/L 42,7 

ug/L 1,11 

ug/L 0,213 

ug/L 11.3 
ug/L 0,617 

ug/L 2,87 

ug/L 48,9 

ug/L 00400 
ug/L 1.30 
ug/L 00409 
ug/L 1,03 

ug/L 27,2 

ug/L 9S,3 

ug/L 87,8 

ug/L 1,78 

ug/L 7,02 

ug/L SOS 
ug/L S8,2 

ug/L 8,86 

ug/L 0,173 

ug/L 296 

ug/L 42,7 

ug/L 1,11 

ug/L 0,213 

ug/L 11,3 

ug/L 0,617 

ug/L 2,87 

ug/L 48,9 

ug/L 00400 
ug/L 1,30 

ug/L 00409 
ug/L 1.03 

ug/L 27,2 

ug/L 9S,3 

ug/L 87,8 

ug/L 1,78 

ug/L 7,02 

ug/L SOS 

ug/L S8,2 

ug/L 8,86 

ug/L 0,173 

ug/L 296 

TABLE 8.48 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 

Intake 

(Cancer) 

3AE-OS 
8,9E-07 

1.7E-07 
9,lE-06 

S,OE-07 

2,3E-06 
3,9E-OS 

3,2E-07 
1,OE-06 

3,3E-07 

8,3E-07 
2,2E-OS 

7,7E-OS 

7,lE-OS 
1,4E-06 

S,7E-06 
4,lE-04 

4,7E-OS 
7,lE-06 

lAE-07 

2AE-04 

2,6E-06 

S,OE-08 

lAE-08 
8,OE-07 

1.8E-07 

1.2E-07 
3,9E-06 
1,OE-08 

1,6E-08 

2,8E-09 

a,9E-09 
1,2E-07 

1,3E-07 
1,2E-07 

2AE-09 

1,9E-08 
6,8E-07 

7,8E-08 

2AE-09 
2,3E-l0 
4,OE-07 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2,OE-Ol (mg/kg/day) -1 6,9E-06 

mg/kg/day S,7E-02 (mg/kg/day) -1 S.lE-08 

mg/kg/day 6,OE-Ol (mg/kg/day) -1 1.0E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day S,2E-02 (mg/kg/day) -1 2,6E-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 4,OE-Ol (mg/kg/day) -1 1.6E-OS 

mg/kg/day 7,2E-Ol (mg/kg/day) -1 2,3E-07 

mg/kg/day 3,OE-02 (mg/kg/day) -1 3,lE-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1 E-Ol (mg/kg/day) -1 2AE-06 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

2.SE-OS 

mg/kg/day 2,OE-Ol (mg/kg/day) -1 S,2E-07 

mg/kg/day S,7E-02 (mg/kg/day) -1 2,9E-09 

mg/kg/day 6,OE-Ol (mg/kg/day) -1 8.3E-09 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day S,2E-02 (mg/kg/day) -1 9,3E-09 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 4,OE-Ol (mg/kg/day) -1 1,6E-06 

mg/kg/day 7,2E-Ol (mg/kg/day) -1 7,2E-09 

mg/kg/day 3,OE-02 (mg/kg/day) -1 4,8E-l0 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1,lE-Ol (mg/kg/day) -1 1.3E-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mgikg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

2,1 E-06 

Total Risk Across All Exposure Routes/Pathways I 2.8E-OS I 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

IMedium: Ground Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,I-Dichloroethene 0.213 

cis-l,2-Dichloroethene 11.3 

Tetrachloroethene 0.B17 

trans-l,2-Dichloroethene 2.B7 

Trichloroethene 4B.9 

Vinyl Chloride 0.400 

2,4,B-Trinitrotoluene 1.30 

2-Amino-4,B-Dinitrotoluene 0.409 

4-Amino-2,B-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 9S.3 

Barium B7.B 

Cadmium I.B 

Chromium 7.0 

Iron SOS.S 

Manganese SB.2 

Nickel B.9 

Thallium 0.2 

Nitrate 29B 

(Total) 

.. 
(1) Route-SpecIfic (R) EPC selected for fisk calculation . 

Medium 

EPC 

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 

TABLE B.49 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

2.3E-02 mg/m3 R 

B.4E-04 mg/m3 R 

2.2E-04 mg/m3 R 

1.1 E-02 mg/m3 R 

S.2E-04 mg/m3 R 

2.9E-03 mg/m3 R 

4.4E-02 mg/m3 R 

4.BE-04 mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

Intake 

(Cancer) 

7.SE-OS 

2.BE-OB 

7.2E-07 

3.7E-OS 

1.7E-OB 

9.BE-OB 

I.SE-04 

I.BE-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+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-Ol (mg/kg/day) -1 I.SE-OS 

mg/kg/day S.BE-02 (mg/kg/day) -1 I.SE-07 

mg/kg/day 1.BE-Ol (mg/kg/day) -1 1.3E-07 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 1.0E-02 (mg/kg/day) -1 1.7E-OB 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 4.0E-Ol (mg/kg/day) -1 S.BE-OS 

mg/kg/day I.SE-02 (mg/kg/day) -1 2.4E-OB 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day B.3E+00 (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

7.4E-OS 

Total Risk Across All Exposure Routes/Pathways 7.4E-OS 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1 ,1-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 00400 

2,4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 00409 

4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron 505 

Manganese 58.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 

(Total) 

.. 
(1) Route-Specific (R) EPC selected for risk calculation. 

Medium 

EPC 

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 

TABLE 8.50 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.2E-02 mg/m3 R 

4.6E-04 mg/m3 R 

1.2E-04 mg/m3 R 

6.1E-03 mg/m3 R 

2.8E-04 mg/m3 R 

1.6E-03 mg/m3 R 

2A.E-02 mg/m3 R 

2.6.E-04 mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

Intake 

(Cancer) 

9.1E-06 

3AE-07 

8.8E-08 

4.5E-06 

2.1E-07 

1.2E-06 

1.8E-05 

1.9E-07 

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 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-01 (mg/kg/day) -1 1.8E-06 

mg/kg/day 5.6E-02 (mg/kg/day) -1 1.9E-08 

mg/kg/day 1.8E-01 (mg/kg/day) -1 1.5E-08 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 1.0E-02 (mg/kg/day) -1 2.1E-09 

mg/kg/day NA' (mg/kg/day) -1 N/A 

mg/kg/day 4.0E-01 (mg/kg/day) -1 7.1E-06 

mg/kg/day 1.5E-02 (mg/kg/day) -1 2.9E-09 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 6.3E+00 (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

9.0E-06 

Total Risk Across All Exposure Routes/Pathways I 9.0E-06 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 
Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 
Units 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

TABLE 8.51 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.60 ug/L M 
1.50 ug/L M 
2.90 ug/L M 
63.0 ug/L M 

1.60 ug/L M 
1.50 ug/L M 

2.90 ug/L M 
63.0 ug/L M 

Intake Intake Cancer Slope Cancer Slope Cancer 
(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.3E-05 mg/kg/day NA (mglkg/day) -1 --
1.2E-05 mg/kg/day NA (mglkg/day) -1 --
2.4E-05 mg/kg/day NA (mg/kg/day) -1 --
5.2E-04 mg/kg/day 1.1 E-01 (mg/kg/day) -1 5.7E-05 

5.7E-05 
1.4E-07 mg/kg/day NA (mg/kg/day) -1 --
5.6E-08 mg/kg/day NA (mg/kg/day) -1 --
1.1E-07 mg/kg/day NA (mg/kg/day) -1 --
1.5E-06 mg/kg/day 1.1E-01 (mg/kg/day) -1 1.6E-07 

1.6E-07 

Total Risk Across All Exposure Routes/Pathways I 5.7E-05 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 
Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 
Units 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

Route 
EPC 

TABLE 8.52 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Value Units Calculation (1) 

1.60 ug/L M 
1.50 ug/L M 
2.90 ug/L M 
63.0 ug/L M 

1.60 ug/L M 
1.50 ug/L M 
2.90 ug/L M 
63.0 ug/L M 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.3E-06 mg/kg/day NA (mg/kg/day) -1 --
1.2E-06 mg/kg/day NA (mg/kg/day) -1 --
2.3E-06 mg/kg/day NA (mg/kg/day) -1 --
5.1E-05 mg/kg/day 1.1E-01 (mg/kglday) -1 5.6E-06 

5.6E-06 

2.5E-08 mg/kg/day NA (mg/kg/day) -1 --
1.0E-08 mg/kg/day NA (mg/kg/day) -1 --
2.0E-08 mg/kg/day NA (mg/kg/day) -1 --
2.7E-07 mg/kg/day 1.1E-01 (mg/kg/day) -1 3.0E-08 

3.0E-08 

Total Risk Across All Exposure Routes/Pathways I 5.6E-06 I 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Bromomethane 1.60 

2-Amino-4,6-0initrotoluene 1.50 

4-Amino-2,6-0initrotoluene 2.90 

ROX 63.0 

(Total) 

(1) Route-Specific (R) EPC selected for risk calculation. 

Medium 

EPC 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

TABLE 8.53 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.6E-03 mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

5.4E-06 mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO 

Total Risk Across All Exposure Routes/Pathways NA 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Bromomethane 1.60 

2-Amino-4,6-Dinitrotoluene 1.50 

4-Amino-2,6-Dinitrotoluene 2.90 

RDX 63.0 

(Total) 

(1) Route-Specific (R) EPC selected for risk calculation. 

Medium 

EPC 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

TABLE 8.54 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

8.9E-04 mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

6.5E-07 mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO 

Total Risk Across All Exposure Routes/Pathways I NA I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: SWMU 3· Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 

(Total) 
2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium Route 
EPC EPC 

Units Value 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 

mg/kg 120 

TABLE 8.55 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 

Intake 
(Cancer) 

1.5E-08 
1.2E-03 

2.3E-07 
2.9E-05 
1.4E-07 

9.8E-06 

8.1E-09 

O.OE+OO 
O.OE+OO 

O.OE+OO 
8.1E-10 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

--
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 -. 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

--
Total Risk Across All Exposure Routes/Pathways --

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Arnino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium Route 
EPC EPC 

Units Value 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 

mg/kg 120 

TABLE 8.56 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

Intake 
(Cancer) 

1.2E-09 
1.0E-04 
2.0E-08 

2.4E-06 
1.2E-08 

8.1E-07 

2.7E-10 

O.OE+OO 

O.OE+OO 
O.OE+OO 
2.7E-11 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mglkg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
--

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
--

Total Risk Across All Exposure Routes/Pathways I -- I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 1 Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.6 
Iron 21431 
Lead 1324 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.6 
Iron 21431 
Lead 1324 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 

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 

TABLE 8.57 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
581 mg/kg M 
2.36 mg/kg M 
1.44 mg/kg M 
291 mg/kg M 
522 mg/kg M 
235 mg/kg M 
4.40 mg/kg M 
14.6 mg/kg M 

21431 mg/kg M 
1324 mg/kg M 

0.0000074 mg/kg M 
581 mg/kg M 
2.36 mg/kg M 
1.44 mg/kg M 
291 mg/kg M 
522 mg/kg M 
235 mg/kg M 
4.40 mg/kg M 
14.6 mg/kg M 

21431 mg/kg M 
1324 mg/kg M 

Intake 
(Cancer) 

3.5E-12 
2.7E-04 
1.1E-06 
6.7E-07 
1.4E-04 
2.5E-04 
1.1E-04 
2.1E-06 
6.9E-06 
1.0E-02 
6.2E-04 

4.2E-13 
1.1E-04 
4.4E-07 
2.7E-07 
5.5E-05 
9.8E-05 
O.OE+OO 
8.2E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 5.2E-07 

mg/kg/day 3.0E-02 (mg/kg/day) -1 8.2E-06 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 2.7E-05 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

3.6E-05 
mg/kg/day 1.5E+05 (mg/kg/day) -1 6.2E-08 
mg/kg/day 3.0E-02 (mg/kg/day) -1 3.3E-06 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.1E-05 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

1.4E-05 

Total Risk Across All Exposure Routes/Pathways 5.0E-05 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure POint: SWMU 3 - 1 Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.6 
Iron 21431 
Lead 1324 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 581 
2-Amino-4,6-Dinitrotoluene 2.36 
4-Amino-2,6-Dinitrotoluene 1.44 
HMX 291 
RDX 522 
Barium 235 
Cadmium 4.40 
Chromium 14.6 
Iron 21431 
Lead 1324 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium 
EPC 

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 

TABLE 8.58 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
581 mg/kg M 
2.36 mg/kg M 
1.44 mg/kg M 
291 mg/kg M 
522 mg/kg M 
235 mg/kg M 
4.40 mg/kg M 
14.6 mg/kg M 

21431 mg/kg M 
1324 mg/kg M 

0.0000074 mg/kg M 
581 mg/kg M 
2.36 mg/kg M 
1.44 mg/kg M 
291 mg/kg M 
522 mg/kg M 
235 mg/kg M 
4.40 mg/kg M 
14.6 mg/kg M 

21431 mg/kg M 
1324 mg/kg M 

Intake 
(Cancer) 

3.4E-13 
2.7E-05 
1.1E-07 
6.6E-08 
1.3E-05 
2.4E-05 
1.1E-05 
2.0E-07 
6.7E-07 
9.8E-04 
6.1E-05 

1.2E-14 
3.0E-06 
1.2E-08 
7.5E-09 
1.5E-06 
2.7E-06 
O.OE+OO 
2.3E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 5.1E-08 

mg/kg/day 3.0E-02 (mg/kg/day) -1 8.0E-07 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 2.6E-06 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

3.5E-06 

mg/kg/day 1.5E+05 (mg/kg/day) -1 1.7E-09 

mg/kg/day 3.0E-02 (mg/kg/day) -1 9.1E-08 

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 3.0E-07 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

3.9E-07 

Total Risk Across All Exposure Routes/Pathways 3.9E-06 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: SWMU 3 - 6-Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor AQe: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for [lsk calculation . 

Medium 
EPC 

Units 

mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 

mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 

TABLE 8.59 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mgfkg M 
2.62 mgfkg M 

0.433 mgfkg M 
0.365 mgfkg M 
4.77 mgfkg M 
3.41 mgfkg M 
252 mgfkg M 
1.19 mgfkg M 
26.4 mgfkg M 

26855 mgfkg M 
358 mgfkg M 

0.0000074 mgfkg M 
2.62 mgfkg M 
0.433 mgfkg M 
0.365 mgfkg M 
4.77 mgfkg M 
3.41 mgfkg M 
252 mgfkg M 
1.19 mgfkg M 
26.4 mgfkg M 

26855 mgfkg M 
358 mgfkg M 

Intake 
(Cancer) 

3.5E-12 
1.2E-06 
2.0E-07 
1.7E-07 
2.2E-06 
1.6E-06 
1.2E-04 
5.6E-07 
1.2E-05 
1.3E-02 
1.7E-04 

4.2E-13 
4.9E-07 
8.1E-08 
6.8E-08 
8.9E-07 
6.4E-07 
O.OE+OO 
2.2E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mgfkgfday 1.5E+05 (mgfkgfday) -1 5.2E-07 

mgfkgfday 3.0E-02 (mgfkgfday) -1 3.7E-08 
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday 1.1E-01 (mgfkgfday) -1 1.8E-07 
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --

7.3E-07 
mgfkgfday 1.5E+05 (mgfkgfday) -1 6.2E-08 
mgfkgfday 3.0E-02 (mgfkgfday) -1 1.5E-08 
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday 1.1E-01 (mgfkgfday) -1 7.0E-08 
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --
mgfkgfday NA (mgfkgfday) -1 --

1.5E-07 

Total Risk Across All Exposure RoutesfPathways I 8.8E-07 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 3 - 6-Acre Exposure Unit 
Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 
2,3,7,8-TCDD Equivalents 0.0000074 
2,4,6-Trinitrotoluene 2.62 
2-Amino-4,6-Dinitrotoluene 0.433 
4-Amino-2,6-Dinitrotoluene 0.365 
HMX 4.77 
RDX 3.41 
Barium 252 
Cadmium 1.19 
Chromium 26.4 
Iron 26855 
Lead 358 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 

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 

TABLE 8.60 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

0.0000074 mg/kg M 
2.62 mg/kg M 
0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 

26.4 mg/kg M 

26855 mg/kg M 
358 mg/kg M 

0.0000074 mg/kg M 
2.62 mg/kg M 

0.433 mg/kg M 
0.365 mg/kg M 
4.77 mg/kg M 
3.41 mg/kg M 
252 mg/kg M 
1.19 mg/kg M 
26.4 mg/kg M 

26855 mg/kg M 

358 mg/kg M 

Intake 
(Cancer) 

3.4E-13 
1.2E-07 
2.0E-08 
1.7E-08 
2.2E-07 
1.6E-07 
1.2E-05 
5.5E-08 
1.2E-06 
1.2E-03 
1.6E-05 

1.2E-14 
1.4E-08 
2.3E-09 
1.9E-09 
2.5E-08 
1.8E-08 
O.OE+OO 
6.2E-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 1.5E+05 (mg/kg/day) -1 5.1E-08 
mg/kg/day 3.0E-02 (mg/kg/day) -1 3.6E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 1.7E-08 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

7.2E-08 
mg/kg/day 1.5E+05 (mg/kg/day) -1 1.7E-09 
mg/kg/day 3.0E-02 (mg/kg/day) -1 4.1E-10 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day 1.1E-01 (mg/kg/day) -1 2.0E-09 
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

4.1E-09 

Total Risk Across All Exposure Routes/Pathways E-08 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Tlmeframe: Future 
Medium: Ground Water 

Exposure Medium: Ground Water 
Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Polential EPC 

Concern Value 

1.1.2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 
1,l-0ichloroethene 0.213 
cis-l,2-0Ichloroethene 11.3 

Tetrachloroethene 0.617 

Irans-I,2-Dlchloroethene 2.87 

Trichloroethene 48.9 
Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 
2-Amlno-4.6-Dlnitrotoluene 0.409 

4-Amino-2,6-Dinltrotoluene 1.03 
RDX 27.2 

Aluminum 9S.3 
Barium 87.8 

Cadmium 1.78 

Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0.173 
Nitrate 296 

(Total) 

I, 1,2,2-Tetrachloroethane 42.7 
1,1.2-Trichloroethane 1.11 

I,I-Dichloroethene 0.213 
cis-I,2-Dichloroelhene 11.3 
Tetrachloroethene 0.617 

trans-l,2-Dichloroethene 2.87 
Trichloroethene 48.9 

Vinyl Chloride 0.400 
2,4,6· Trinitrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 0.409 
4·Amino-2,6·Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 
Barium 87.8 
Cadmium 1.78 
Chromium 7.02 
Iron 505 
Manganese 58.2 
Nickel 8.86 
Thallium 0,173 
Nitrate 296 

(Total) 

(I) MedIum-SpecIfIc (M) EPC selected for rlskcalculallon. 

Medium 
EPC 

Units 

ug/L 
ug/L 
ug/L 

ug/L 
ugiL 

ug/L 
ug/L 

ug/L 
ug/L 

ugiL 
ug/L 

ug/L 
ug/L 

ugiL 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ugiL 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ugiL 
ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

TABLE 8.61 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

42.7 ug/L M 

1.11 ug/L M 

0.213 ug/L M 
11.3 ug/L M 

0.617 ug/L M 

2.87 ug/L M 

48.9 ug/L M 

0.400 ug/L M 

1.30 ug/L M 
0.409 ug/L M 

1.03 ug/L M 
27.2 ug/L M 

9S.3 ug/L M 
87.8 ug/L M 

1.78 ug/L M 
7.02 ug/L M 

505 ug/L M 

58.2 ug/L M 
8.86 ug/L M 

0.173 ug/L M 

296 ug/L M 

42.7 ug/L M 

1.11 ug/L M 
0.213 ug/L M 

11.3 ug/L M 
0.617 ug/L M 
2.87 ug/L M 
48.9 ug/L M 

0.400 ug/L M 
1.30 ug/L M 

0.409 ug/L M 
1.03 ug/L M 
27.2 ug/L M 

95.3 ug/L M 

87.8 ug/L M 
1.78 ug/L M 

7.02 ug/L M 

505 ug/L M 
58.2 ug/L M 
8.86 ug/L M 
0.173 ug/L M 

296 ug/L M 

Intake 

(Cancer) 

4.0E-04 
1.0E-OS 
2.0E-06 
1.IE-04 

S.8E-06 

2.7E-OS 
4.6E-04 

3.8E-06 
1.2E-OS 
3.8E-06 

9.7E-06 

2.6E-04 
9.0E-04 

8.2E-04 
1.7E-05 

6.6E-05 

4.7E-03 
5.5E-04 

8.3E-05 
1.6E-06 

2.8E-03 

3.3E-05 
6.4E-07 

1.8E-07 
I.OE-05 

2.3E·06 

1.6E-06 
5.IE-05 

1.3E-07 

2.0E-07 

3.5E-08 
8.9E-08 

1.5E-06 

2.0E-06 
1.9E-06 

3.8E-08 

3.0E-07 

1.1 E-05 
1,2E-06 

3.7E-08 

3.7E-09 
6.3E-06 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-OI (mg/kg/day) -I B.OE-OS 

mg/kg/day S.7E-02 (mg/kg/day) -I S.9E-07 

mg/kg/day 6.0E·OI (mg/kg/day) -I 1.2E-06 

mg/kg/day NA (mg/kg/day) -I --
mg/kg/day S.2E-02 (mg/kg/day) -I 3.0E-07 

mg/kg/day NA (mg/kg/day) -, --
mg/kg/day 4.0E-OI (mg/kg/day) -I 1.8E-04 

mg/kg/day 7.2E-OI (mg/kg/day) -I 2.7E-06 

mg/kg/day 3.0E-02 (mg/kg/day) -I 3.7E-07 

mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day 1.1 E-OI (mg/kglday) -I 2.8E-OS 

mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) -I .. 
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kglday) -I --
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mglkglday) -I --
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) -I --

3.0E-04 

mg/kg/day 2.0E-OI (mg/kg/day) -I 6.7E-06 

mg/kg/day 5.7E-02 (mg/kg/day) -I 3.7E-08 

mg/kg/day 6.0E-OI (mg/kg/day) -I 1.IE-07 

mg/kg/day NA (mg/kg/day) -I --
mg/kg/day 5.2E-02 (mg/kg/day) -I 1.2E-07 

mg/kg/day NA (mg/kg/day) -I --
mg/kg/day 4.0E·OI (mg/kg/day) -I 2.0E-05 

mg/kg/day 7.2E-OI (mg/kg/day) -I 9.2E-08 

mg/kg/day 3.0E-02 (mg/kg/day) ·1 6.IE-09 

mg/kg/day NA (mg/kg/day) -I .. 
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day 1.1 E-OI (mg/kg/day) -, 1.6E-07 

mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) -I .. 
mg/kg/day NA (mg/kg/day) -I --
mg/kg/day NA (mg/kg/day) ·1 --
mg/kg/day NA (mg/kg/day) -I .. 

2.7E-05 

Total Risk Across All Exposure Routes/Pathways 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

cenario Timeframe: Future 
Medium: Ground Water 

xposure Medium: Ground Water 
xposure POint: SWMU 3 - Shallow Ground Water 

~eceptor Population: On-Site Resident 
dult 

Chemical Medium 
of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 
1,1.2-Trichloroethane 1.11 

1,1-Dlchloroethene 0.213 
cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 
trans-1,2-Dichloroethene 2.87 

Trichloroethene 48.9 
Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinitrotoluene 0.409 
4-Amino-2,6-0inilrotoluene 1.03 

RDX 27.2 
Aluminum 9S.3 
Barium 87.8 
Cadmium 1.78 

Chromium 7.02 

Iron SOS 
Manganese S8.2 

Nickel 8.86 

Thallium 0.173 
Nitrate 296 

(Total) 

1,1,2,2-Tetrachloroethane 42.7 
1,1,2-Trichloroethane 1.11 

l,l-Dichloroethene 0.213 

cls-l,2-Dichloroethene 11.3 
Tetrachloroethene 0.617 

trans-l,2-Dichloroethene 2.87 
Trichloroethene 48.9 

Vinyl Chloride 0.400 
2,4,6-Trinitrotoluene 1.30 
2-Amino-4,6-Dinltrololuene 0.409 
4-Amino-2,6-0initrotoluene 1.03 

RDX 27.2 
Aluminum 9S.3 
Barium 87.8 
Cadmium 1.78 
Chromium 7.02 
Iron SOS 
Manganese S8.2 

Nickel 8.86 
Thallium 0.173 

Nitrate 296 
(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium Route 
EPC EPC 
Units Value 

ug/L 42.7 

ug/L 1.11 

ug/L 0.213 

uglL 11.3 

ug/L 0.617 

ug/L 2.87 

ug/L 48.9 
ug/L 0.400 

ug/L 1.30 

ug/L 0.409 
ug/L 1.03 

ug/L 27.2 

ug/L 9S.3 

ug/L 87.8 

ug/L 1,78 

ug/L 7.02 

ug/L SOS 
ug/L S8.2 

ug/L 8.86 

ug/L 0.173 

ug/L 296 

ug/L 42.7 

ug/L 1.11 

ugiL 0.213 

ugiL 11.3 
ug/L 0.617 

ugiL 2.87 

ug/L 48.9 

ug/L 0.400 

ug/L 1.30 

ug/L 0.409 

ug/L 1.03 

ug/L 27.2 
ug/L 9S.3 

ug/L 87.8 
ug/L 1.78 

ug/L 7.02 

ug/L SOS 
ug/L S8.2 

ug/L 8.86 

ugiL 0.173 

ug/L 296 

TABLE 8.62 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L M 

ug/L M 

ug/L M 
ug/L M 

uglL M 

ug/L M 

ug/L M 
ug/L M 
ug/L M 
uglL M 

ug/L M 
ug/L M 
ug/L M 
ug/L M 
uglL M 
ug/L M 
ug/L M 

uglL M 
ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 

ug/L M 
ug/L M 

Intake 
(Cancer) 

S.SE-OS 

1.4E-06 
2.7E-07 
l.4E-OS 

7.9E-07 

3.7E-06 
6.3E-OS 

S.lE-07 
1.7E-06 
S.2E-07 

1.3E-06 
3.SE-OS 
1.2E-04 
1.lE-04 

2.3E-06 
9.0E-06 

6.SE-04 

7.SE-OS 
1.1 E-OS 
2.2E-07 

3.8E-04 

S.3E-06 
1.0E-07 

2.8E-08 

1.6E-06 
3.7E-07 

2.SE-07 

8.1E-06 

2.0E-08 
3.3E-08 
S.6E-09 

1.4E-08 

2.4E-07 
2.6E-07 

2.4E-07 
4.9E-09 

3.9E-08 

1.4E-06 
1.6E-07 

4.9E-09 

4.8E-l0 

8.2E-07 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-Ol (mg/kg/day) - l.lE-OS 

mg/kg/day S.7E-02 (mg/kg/day) -1 8.1E-08 

mg/kg/day 6.0E-Ol (mg/kg/day) -1 1.6E-07 

mg/kg/day NA (mglkglday) -1 .. 
mglkg/day S.2E-02 (mg/kg/day) -1 4.1E-08 

mglkglday NA (mg/kglday) -1 .. 

mg/kg/day 4.0E-Ol (mg/kglday) -1 2.SE-OS 

mg/kg/day 7.2E-Ol (mg/kglday) -1 3.7E-07 

mg/kg/day 3.0E-02 (mg/kg/day) -1 S.OE-08 

mglkglday NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day 1.1 E-Ol (mg/kg/day) -1 3.8E-06 

mg/kg/day NA (mglkglday) -1 .. 

mglkglday NA (mg/kglday) -1 .. 

mg/kglday NA (mg/kg/day) -1 .. 
mglkg/day NA (mg/kglday) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 
mg/kglday NA (mg/kg/day) -, .. 

mg/kg/day NA (mg/kg/day) -1 .. 
4.1E-OS 

mg/kg/day 2.0E-Ol (mg/kg/day) -1 1.lE-06 

mg/kg/day S.7E-02 (mg/kg/day) -1 S.8E-09 

mg/kg/day 6.0E-Ol (mg/kg/day) -1 1.7E-08 

mg/kg/day NA (mglkg/day) -1 .. 
mg/kg/day S.2E-02 (mg/kg/day) -1 1.9E-08 

mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day 4.0E-Ol (mg/kg/day) -1 3.2E-06 

mg/kg/day 7.2E-Ol (mg/kg/day) -1 l.SE-08 

mg/kg/day 3.0E-02 (mg/kg/day) -1 9.8E-l0 

mglkg/day NA (mglkg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day 1.lE-Ol (mg/kg/day) -1 2.6E-08 

mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mglkglday) -1 .. 

mg/kg/day NA (mg/kg/day) -1 .. 

mg/kg/day NA (mg/kg/day) -, .. 

mg/kglday NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 
mg/kg/day NA (mg/kg/day) -1 .. 

4.4E-06 

Total Risk Across All Exposure Routes/Pathways 4.SE-OS 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.87 

Trichloroethene 48.9 

Vinyl Chloride 0.400 

2,4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 0.409 

4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium 87.8 

Cadmium 1.78 

Chromium 7.02 

Iron 505 

Manganese 58.2 

Nickel 8.86 

Thallium 0.173 

Nitrate 296 

(Total) 

(1) Route-Specific (R) EPC selected for risk calculation. 

Medium 

EPC 

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 

TABLE 8.63 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

2.3E-02 mg/m3 R 

8.4E-04 mg/m3 R 

2.2E-04 mg/m3 R 

1.1 E-02 mg/m3 R 

5.2E-04 mg/m3 R 

2.9E-03 mg/m3 R 

4.4E-02 mg/m3 R 

4.8E-04 mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

Intake 

(Cancer) 

6.4E-05 

2.4E-06 

6.2E-07 

3.2E-05 

1.5E-06 

8.3E-06 

1.3E-04 

1.4E-06 

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 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-01 (mg/kg/day) -1 1.3E-05 

mg/kg/day 5.6E-02 (mg/kg/day) -1 1.3E-07 

mg/kg/day 1.8E-01 (mg/kg/day) -1 1.1E-07 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 1.0E-02 (mg/kg/day) -1 1.5E-08 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 4.0E-01 (mg/kg/day) -1 5.0E-05 

mg/kg/day 1.5E-02 (mg/kg/day) -1 2.0E-08 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 6.3E+00 (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

6.3E-05 

Total Risk Across All Exposure Routes/Pathways 

8/20/2002 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Shallow Ground Water 

Receptor Population: On-Site Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,2,2-Tetrachloroethane 42.7 

1,1,2-Trichloroethane 1.11 

1,1-Dichloroethene 0.213 

cis-1,2-Dichloroethene 11.3 

Tetrachloroethene 0.617 

trans-1,2-Dichloroethene 2.B7 

Trichloroethene 4B.9 

Vinyl Chloride 0.400 

2,4,6-Trinitrotoluene 1.30 

2-Amino-4,6-Dinitrotoluene 0.409 

4-Amino-2,6-Dinitrotoluene 1.03 

RDX 27.2 

Aluminum 95.3 

Barium B7.B 

Cadmium 1.7B 

Chromium 7.02 

Iron SOS 

Manganese S8.2 

Nickel B.B6 

Thallium 0.173 

Nitrate 296 

(Total) 

.. 
(1) Route-Specific (R) EPC selected for fisk calculation . 

Medium 

EPC 

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 

TABLE S.64 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.2E-02 mg/m3 R 

4.6E-04 mg/m3 R 

1.2E-04 mg/m3 R 

6.1E-03 mg/m3 R 

2.BE-04 mg/m3 R 

1.6E-03 mg/m3 R 

2.4E-02 mg/m3 R 

2.6E-04 mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

Intake 

(Cancer) 

6.SE-06 

2.SE-07 

6.6E-OB 

3.4E-06 

1.6E-07 

B.BE-07 

1.3E-OS 

1.4E-07 

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 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day 2.0E-01 (mg/kg/day) -1 1.4E-06 

mg/kg/day S.6E-02 (mg/kg/day) -1 1.4E-OB 

mg/kg/day 1.BE-01 (mg/kg/day) -1 1.2E-OB 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 1.0E-02 (mg/kg/day) -1 1.6E-09 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 4.0E-01 (mg/kg/day) -1 S.3E-06 

mg/kg/day 1.SE-02 (mg/kg/day) -1 2.2E-09 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day 6.3E+00 (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

mg/kg/day NA (mg/kg/day) -1 N/A 

6.7E-06 

Total Risk Across All Exposure Routes/Pathways I 6.7E-06 I 

8/20/2002 



Exposure 
Route 

Ingestion 

Dermal 

IScenario Timeframe: Future 
IMedium: Surface Water 
IExposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 
Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 
Units 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

TABLE 8.65 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.60 ug/L M 
1.50 ug/L M 
2.90 ug/L M 
63.0 ug/L M 

1.60 ug/L M 
1.50 ug/L M 
2.90 ug/L M 
63.0 ug/L M 

Intake Intake Cancer Slope Cancer Slope Cancer 
(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.5E-05 mg/kg/day NA (mg/kg/day) -1 --
1.4E-05 mg/kg/day NA (mg/kg/day) -1 --
2.7E-05 mg/kg/day NA (mg/kg/day) -1 --
5.9E-04 mg/kg/day 1.1E-01 (mg/kg/day) -1 6.5E-05 

6.5E-05 
3.2E-07 mg/kg/day NA (mg/kg/day) -1 --
1.3E-07 mg/kg/day NA (mg/kg/day) -1 --
2.5E-07 mg/kg/day NA (mg/kg/day) -1 --
3.5E-06 mg/kg/day 1.1E-01 (mg/kg/day) -1 3.8E-07 

3.8E-07 

Total Risk Across All Exposure Routes/Pathways I 6.5E-05 I 
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Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 3 - Little Sulphur Creek 
Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 
Bromomethane 1.60 
2-Amino-4,6-Dinitrotoluene 1.50 
4-Amino-2,6-Dinitrotoluene 2.90 
RDX 63.0 

(Total) 

.. 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium 
EPC 
Units 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

Route 
EPC 

TABLE 8.66 
CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Value Units Calculation (1) 

1.60 ug/L M 
1.50 ug/L M 
2.90 ug/L M 
63.0 ug/L M 

1.60 ug/L M 
1.50 ug/L M 
2.90 ug/L M 
63.0 ug/L M 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 
Units 

2.1E-06 mg/kg/day NA (mg/kg/day) -1 --
1.9E-06 mg/kg/day NA (mg/kg/day) -1 --
3.7E-06 mg/kg/day NA (mg/kg/day) -1 --
8.1E-05 mg/kg/day 1.1 E-01 (mg/kg/day) -1 8.9E-06 

8.9E-06 

5.1E-08 mg/kg/day NA (mg/kg/day) -1 --
2.1E-08 mg/kg/day NA (mg/kg/day) -1 --
4.0E-08 mg/kg/day NA (mg/kg/day) -1 --
5.5E-07 mg/kg/day 1.1E-01 (mg/kg/day) -1 6.1E-08 

6.1E-08 

Total Risk Across All Exposure Routes/Pathways I 8.9E-06 I 
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Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Bromomethane 1.60 

2-Amino-4,6-Dinitrotoluene 1.50 

4-Amino-2,6-Dinitrotoluene 2.90 

RDX 63.0 

(Total) 

(1) Route-Specific (R) EPC selected for risk calculation. 

Medium 

EPC 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

TABLE 8.67 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.6E-03 mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

O.OE+OO mg/m3 R 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

4.6E-06 mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO mg/kg/day NA (mg/kg/day) -1 N/A 

O.OE+OO 

Total Risk Across All Exposure Routes/Pathways I NA I 
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Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Air 

Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Bromomethane 1.60 

2-Amino-4,6-Dinitrotoluene 1.50 

4-Amino-2,6-Dinitrotoluene 2.90 

RDX 63.0 

(Total) 

.. 
(1) Route-Specific (R) EPC selected for risk calculation . 

Medium 

EPC 

Units 

ugfL 

ugfL 

ugfL 

ugfL 

TABLE 8.68 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, INDIANA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

8.9E-04 mgfm3 R 

O.OE+OO mgfm3 R 

O.OE+OO mgfm3 R 

O.OE+OO mgfm3 R 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

4.9E-07 mgfkgfday NA (mgfkgfday) -1 NfA 

O.OE+OO mgfkgfday NA (mgfkgfday) -1 NfA 

O.OE+OO mgfkgfday NA (mgfkgfday) -1 NfA 

O.OE+OO mgfkgfday NA (mgfkgfday) -1 NfA 

O.OE+OO 

Total Risk Across All Exposure RoutesfPathways I NA I 
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Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 
Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 
EPC EPC 
Units Value 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 

mg/kg 359 
mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 
mg/kg 14916 

mg/kg 2.88 
mg/kg 359 
mg/kg 1.78 

mg/kg 120 

TABLE 8.69 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

Intake 

(Cancer) 

6.2E-09 
5.2E-04 

1.0E-07 

1.3E-05 
6.2E-08 

4.2E-06 

5.0E-09 

O.OE+OO 

O.OE+OO 
O.OE+OO 
4.9E-10 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 
Units 

mg/kg/day NA (mg/kglday) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

--
mg/kg/day NA (mg/kglday) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

--

Total Risk Across All Exposure Routes/Pathways --
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Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: SWMU 3 - Little Sulphur Creek 

Receptor Population: On-Site Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2-Amino-4,6-Dinitrotoluene 0.178 
Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 

Lead 120 
(Total) 

2-Amino-4,6-Dinitrotoluene 0.178 

Aluminum 14916 
Antimony 2.88 
Barium 359 
Cadmium 1.78 
Lead 120 

(Total) 

. . 
(1) Medium-Specific (M) EPC selected for risk calculation . 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 
mg/kg 359 

mg/kg 1.78 

mg/kg 120 

mg/kg 0.178 

mg/kg 14916 

mg/kg 2.88 
mg/kg 359 

mg/kg 1.78 

mg/kg 120 

TABLE 8.70 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 

mg/kg M 
mg/kg M 

mg/kg M 

mg/kg M 

Intake 
(Cancer) 

4.5E-10 
3.8E-05 

7.3E-09 
9.1E-07 
4.5E-09 

3.1E-07 

1.0E-10 

O.OE+OO 

O.OE+OO 
O.OE+OO 
1.0E-11 

O.OE+OO 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

--

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --

mg/kg/day NA (mg/kg/day) -1 --
--

Total Risk Across All Exposure Routes/Pathways --
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Summary Of Receptor Risks And Hazards For COPCs 
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Off-Site Child Residents - Reasonable Maximum Exposures 

Off-Site Child Residents - Central Tendency Exposures 

Off-Site Adult Residents - Reasonable Maximum Exposures 
Off-Site Adult Residents - Central Tendency Exposures 
Off-Site Lifelong Residents - Reasonable Maximum Exposures 

Off-Site Lifelong Residents - Central Tendency Exposures 

Construction Workers - Reasonable Maximum Exposures 
Construction Workers - Central Tendency Exposures 

Maintenance Workers - Reasonable Maximum Exposures 
Maintenance Workers - Central Tendency Exposures 

Occupational Workers - Reasonable Maximum Exposures 
Occupational Workers - Central Tendency Exposures 
Child Recreational Users - Reasonable Maximum Exposures 

Child Recreational Users - Central Tendency Exposures 
Adult Recreational Users - Reasonable Maximum Exposures 

Adult Recreational Users - Central Tendency Exposures 
Lifelong Recreational Users - Reasonable Maximum Exposures 
Lifelong Recreational Users - Central Tendency Exposures 

On-Site Child Resident - 1-Acre Surface Soil Exposure Unit - Reasonable Maximum Exposures 
On-Site Child Resident - 1-Acre Surface Soil Exposure Unit - Central Tendency Exposures 
On-Site Child Resident - 6-Acre Surface Soil Exposure Unit - Reasonable Maximum Exposures 
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On-Site Adult Resident - 1 Acre Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident - 6 Acre Exposure Unit - Reasonable Maximum Exposures 

On-Site Adult Resident - 6 Acre Exposure Unit - Central Tendency Exposures 
On-Site Lifelong Resident - 1 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Lifelong Resident - 1 Acre Exposure Unit - Central Tendency Exposures 

On-Site Lifelong Resident - 6 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Lifelong Resident - 6 Acre Exposure Unit - Central Tendency Exposures 
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Medium 

ISurtace Soil 

Surtace Water 

Sediment 

Scenario Timeframe: CurrenVFuture 
Receptor Population: Trespassers 
Rece tor A e: Adolescent 

Exposure Exposure 
Medium Point 

Surtace Soli SWMU 3 - Old Jeep Trail 

Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

TABLE 9.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,7,8-TCDD Equivalents 3E-08 -- 6E-09 3E-08 ,3,7,8-TCDD Equivalents 
2,4,6-Trinitrotoluene 2E-09 -- 1E-09 3E-09 ,4,6-Trinitrotoluene 
2-Amino-4,6-Dinitrotoluene -- -- -- -- -Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene -- -- -- -- -Amino-2,6-Dlnitrotoluene 
HMX -- -- -- -- HMX 
RDX 1E-08 -- 6E-09 2E-08 RDX 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- admium 
Chromium -- -- -- -- Chromium 
Iron -- -- -- -- Iron 
Lead -- -- -- -- Lead 

(Total 4E-08 -- 1E-08 5E-08 (Tolal 
Acetone -- -- -- -- IAcetone 
Bromomethane -- -- -- -- Bromomelhane 
Methylene Chloride 1 E-09 -- 3E-10 2E-09 Methylene Chloride 
Bis(2-ethylhexyl)phthalate lE-09 -- 7E-09 8E-09 Bis(2-ethylhexyl)phthalate 
Pentachlorophenol 4E-10 -- 2E-08 2E-08 Pentachlorophenol 
2-Amino-4,6-Dinitrotoluene -- -- -- -- [2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene -- -- -- -- 14-Amino-2,6-Dinilrotoluene 
RDX 4E-07 -- 2E-08 4E-07 RDX 
Antimony -- -- -- -- Antimony 
Lead -- -- -- -- ead 

(Total 4E-07 -- 4E-08 4E-07 (Total 
2-Amino-4,6-Dinitrotoluene -- -- -- -- -Amino-4,6-Dinitrotoluene 
Aluminum -- -- -- -- Aluminum 
Antimony -- -- -- -- Antimony 
Barium -- -- -- -- Barium 
<.;admium -- -- -- -- admium 

ead -- -- -- -- ead 
(Total -- -- -- (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
T arqet Orqan Routes Tota 

NA -- -- -- --
Liver 0.0009 -- 0.0006 0.001 
Liver O.OOt -- 0.0008 0.002 
Liver 0.001 -- 0.0007 0.002 
Liver 0.00002 -- 0.00001 0.00003 

Prostate 0.0002 -- 0.0001 0.0003 
Kidney 0.0006 -- -- 0.0006 
Kidney 0.0004 -- 0.00005 0.0004 

None Reported 0.000003 -- -- 0.000003 
Blood, GS 0.01 -- -- 0.01 

NA -- -- -- --
0.02 -- 0.002 0.02 

Liver, Kidney 0.0002 -- 0.000008 0.0002 
GS 0.0001 -- 0.00003 0.0002 

Liver 0.00002 -- 0.000005 0.00002 
Liver 0.00002 -- 0.0002 0.0002 

Liver, Kidney 0.0000007 -- 0.00004 0.00004 
liver 0.002 -- 0.0001 0.002 
Liver 0.006 -- 0.0004 0_006 

Prostate 0.007 -- 0.0003 0.007 
Blood 0.0006 -- 0.0003 0.0009 

NA -- -- -- --
0.02 -- 0.001 0.02 

liver 0.0005 -- 0.0003 0.0008 
Immune, Nails 0.002 -- -- 0.002 

Blood 0.001 -- -- 0.001 
Kidney 0.0008 -- -- 0.0008 
Kidney 0.0006 -- 0.00008 0.0007 

NA -- -- -- --
0.006 -- 0.0004 0.006 

Total Risk Across Soil 

~ 
Total Hazard Index Across All Media and All Exposure Routes 0.04 

Total Risk Across Surtace Water 

Total Risk Across Sediment 

Total Risk Across All Media and All Exposure Routes 5E-07 
Total Blood HI I~I 

Total GS HI 

Total Kidney HI 

Total Liver HI 

Total Nails HI 

Total Proslate HI 

Total Immune HI 

Total None Reported HI 16.;===d1 
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Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil SWMU 3 - Old Jeep Trail 

Surtace Water Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

TABLE 9.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingeslion Inhalation Dermal Exposure 
Routes Tota 

,3, 7,S-TCDD Equivalents 7E-09 -- 5E-1O SE-09 2,3, 7,S-TCDD Equivalents 
,4,6-Trinitrotoluene 5E-1O -- lE-l0 6E-l0 2,4,6-Trinitrotoluene 
-Amino-4,6-Dinitrotoluene -- -- -- -- 2-Amino-4,6-Dinitrotoluene 
-Amino-2,6-Dinitrotoluene -- -- -- -- 4-Amino-2,6-Dinitrotoluene 

-iMX -- -- -- -- HMX 
RDX 2E-09 -- 6E-l0 3E-09 RDX 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Chromium -- -- -- -- Chromium 
ron -- -- -- -- Iron 
ead -- -- -- -- Lead 

(Total lE-OS -- lE-09 lE-OS (Tolal 
Acetone -- -- -- -- Acetone 
Bromomethane -- -- -- -- Bromomethane 
Methylene Chloride 3E-l0 -- 9E-ll 4E-l0 Methylene Chloride 
Bis(2-ethylhexyl)phthalate 2E-l0 -- 2E-09 3E-09 Bis(2-ethylhexyl)phthalate 
Pentachlorophenol 9E-ll -- 7E-09 7E-09 Pentachlorophenol 
2-Amino-4,6-Dinitrotoluene -- -- -- -- 2-Amino-4,6-Dinitrotoluene 
4-Amlno-2,6-Dinitrotoluene -- -- -- -- 4-Amino-2,6-Dlnitrotoluene 
RDX 9E-OS -- 5E-09 lE-07 RDX 
Antimony -- -- -- -- Antimony 
Lead -- -- -- -- Lead 

(Total 9E-OS -- lE-08 lE-07 (Total 
2-Amino-4,6-Dlnitrotoluene -- -- -- -- 2-Amino-4,6-Dinitrotoluene 
Aluminum -- -- -- -- Aluminum 
Antimony -- -- -- -- Antimony 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Lead -- -- -- -- Lead 

(Total -- -- -- -- (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Tarqet Orqan 

NA -- -- --
Liver 0.0002 -- 0.00005 
Liver 0.0003 -- 0.00007 
Liver 0.0003 -- 0.00006 
Liver 0.000004 -- 0.0000010 

Prostate 0.00005 -- 0.00001 
Kidney 0.0001 -- --
Kidney 0.00010 -- 0.000005 

None Reported 0.0000007 -- --
Blood, GS 0.004 -- --

NA -- -- --
0.005 -- 0.0002 

Liver, Kidney 0.00005 -- 0.000002 
GS 0.00003 -- 0.000007 

Liver 0.000004 -- 0.000001 
Liver 0.000006 -- 0.00006 

Liver, Kidney 0.0000002 -- 0.00001 
Liver 0.0005 -- 0.00005 
Liver 0.001 -- 0.0001 

Prostate 0.002 -- 0.00010 
Blood 0.0002 -- 0.00007 

NA -- -- --
0.004 -- 0.0004 

Liver 0.0001 -- 0.00003 
Immune, Nails 0.0006 -- --

Blood 0.0003 -- --
Kidney 0.0002 -- --
Kidney 0.0001 -- 0.000007 

NA -- -- --
0.001 -- 0.00004 

Total Risk Across Soil lE-08 Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across Surtace Water 

Total Risk Across Sediment 

Total Risk Across All Media and All Exposure Routes 

lE-07 

--
lE-07 

Total Blood HI 

Total GS HI 

Total Kidney HI 

Total Liver HI 

Total Nails HI 

Total Prostate HI 

Total Immune HI 

Total None Reported HI 

Exposure 
Routes Tota 

--
0.0003 
0.0004 
0.0003 

0.000005 
0.00006 
0.0001 
0.0001 

0.0000007 
0.004 

--
0.005 

0.00006 
0.00004 

0.000006 
0.00006 
0.00001 
0.0006 
0.002 
0.002 
0.0002 

--
0.004 

0.0002 
0.0006 
0.0003 
0.0002 
0.0002 

--
0.001 

0.01 

0.004 

0.004 

0.0007 

0.003 

0.0006 

0.002 

0.0006 
0.0000007 
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Medium 

Surface Water 

Scenario Timeframe: Current/Future 
Receptor Population: Off-Site Resident 
Rece tor A e: Child 

Exposure Exposure 
Medium Point 

Surface Water S 
RDX 

Chemical 

TABLE 9.3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal II Exposure 

~~ 
-- --

9E-06 - - 3E-
(Total 9E-06 --

Total Risk Across Groundwater 9 -06 

Total Risk Across All Media and All Exposure Routes II 9E-06 II 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

Liver 0.9 -- 0.004 0.9 
Prostate 0.3 -- 0.0009 0.3 

(Total 1 -- 0.005 1 

Total Hazard Index Across All Media and All Exposure Routes 1 

Total Liver HI ~ 
Total Prostate HI ~ 
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Medium 

Surface Water 

urren Future 
eceptor Population: Off·Site Resident 
ece tor A e: Child 

Exposure Exposure 
Medium Point 

Surface Water SWMU 3 • Little Sulphur Creek 

Chemical 

TABLE 9.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

Chemical Non·Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
TarQet OrQan Routes Tota 

4·Amino·2,6·Dinitrotoluene .. .. .. .. 4·Amino·2,6·Dinitrotoluene Liver 0.3 . . 0.002 0.3 
RDX 9E·07 .. 5E·09 9E·07 RDX 

(Total 9E·07 • • 5E·09 9E·07 

Total Risk Across Groundwater 1EIE 
Total Risk Across All Media and All Exposure Routes 7 

Prostate 0.09 .. 0.0005 0.09 
(Total 0.3 .. 0.003 0.4 

Total Hazard Index Across All Media and All Exposure Routes 0.4 

Total Liver HI ~ 
Total Prostate HI ~ 
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Scenario Timeframe: CurrenVFuture 
Receplor Population: Off-Sile Resident 
Receptor Age: Adult 

Medium Exposure Exposure 
Medium Point 

Surlace Water Surlace Water SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 9.5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

-Amino-2,6-Dinitrotoluene -- -- -- -- 4-Amino-2,6-Dinitrotoluene Liver 0.2 -- 0.002 0.2 
RDX 1E-05 -- 6E-OB 1E-05 RDX 

. (Total 1E-05 -- 6E-OB 1E-05 

Total Risk Across Groundwater 1E-05 

Total Risk Across All Media and All Exposure Routes 1E-05 

Prostate 0.09 -- 0.0005 0.09 
(Total 0.3 -- 0.003 0.3 

Total Hazard Index Across All Media and All Exposure Routes 0.3 

Total Liver HI ~ 
Total Prostate HI ~ 
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Medium Exposure 
Medium 

Surtace Water Surtace Water 

Current/Future 
Off-Site Resident 

Exposure 
Point 

SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 9.S 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

Chemical 

4-Amino-2,S-Dinitrotoluene -- -- -- -- 4-Amino-2,S-Dinitrotoluene 
!RDX 1E-OS -- 1E-08 1E-OS RDX 

(Total 1E-OS -- 1E-08 1E-OS (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
TarQet OrQan Routes Tota 

Liver 0.1 -- 0.001 0,1 
Prostate 0,04 -- 0,0003 0,04 

0,2 -- 0,002 0,2 

Total lisk Across Groundwater Total Hazard Index Across All Media and All Exposure Routes 0,2 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI II 0.1 

Total Prostate HI II 0,04 
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Medium 

urface Water 

Exposure 
Medium 

Surface Water 

Exposure 
Point 

SWMU 3 - Little Sulphur Creek 
RDX 

Chemical 

TABLE 9.7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

itrotoluene 4-Amino-2,6-Dinitrotoluene Liver 
Prostate .~~2E~-~0~5~~ ______ ~~9~E~-0~8~+-~2E~-~05~~IRDX 

Total 2E-05 9E-08 2E-05 Total 

Total Risk Across Groundwater 2E-05 Total Hazard Index Across All Media and All Exposure Routes 1b===dJ 
Total Risk Across All Media and All Exposure Routes 1b.,;;,2E~-;,;;0~5~dI 
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Medium Exposure Exposure 
Medium Point 

ISurface Water Surface Water SWMU 3 • Little Sulphur Creek 

Chemical 

TABLE 9.B 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

Chemical Non·Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

4-Amino-2,6-Dinitrotoluene -- -- -- -- 4-Amino-2,6-Dinitrotoluene Liver 
RDX 2E-06 -- 1E-OB 2E-06 RDX Prostate 

(Total 2E-06 -- 1E-OB 2E-06 (Total 

Total Risk Across Groundwater 2E-06 Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 2E-06 
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Medium 

Surtace/Subsurtace Soil 

Ground Water 

Scenario Timeframe: Future 
Receptor Population: Construction Worker 
Race tor A e: Adult 

Exposure Exposure 
Medium Point 

Surtace/Subsurtace Soil SWMU 3 - Old Jeep Trail 

Ground Water SWMU 3 - Shallow Ground Water 

TABLE 9.9 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,7,8-TCDD Equivalents 4E-08 -- 3E-09 SE-08 2,3,7,8-TCDD Equivalents 
2,4,S-Trinitrotoluene 3E-09 -- 7E-10 4E-09 2,4,S-Trinitrotoluene 
2-Amino-4,S-Dinitrotoluene -- -- -- -- 2-Amino-4,S-Dlnitrotoluene 
4-Amino-2,S-Dinitrotoluene -- -- -- -- 4-Amino-2,S-Dinitrotoluene 
HMX -- -- -- -- HMX 
RDX 2E-08 -- 3E-09 2E-08 RDX 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Chromium -- -- -- -- Chromium 
Iron -- -- -- -- Iron 
Lead -- -- -- -- Lead 

(Total SE-08 -- 7E-09 7E-08 (Total 
1,1,2,2-Tetrachloroethane -- 4E-09 SE-08 7E-08 1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane -- 3E-11 4E-10 4E-10 1,1,2-Trichloroethane 
1,1-Dichloroethene -- 1E-10 1E-09 1 E-09 1,1-Dichloroethene 
cis-1,2-Dichloroethene -- -- -- -- cis-1,2-Dichloroethene 
Tetrachloroethene -- 1E-11 1E-09 1 E-09 Tetrachtoroethene 
trans-1,2-Dichloroethene -- -- -- -- trans-1,2-Dichtoroethene 
Trichloroethene -- 3E-08 2E-07 2E-07 Trichloroethene 
Vinyl Chloride -- 3E-11 1 E-09 1E-09 Vinyl Chloride 
2,4,S-Trinitrotoluene -- -- SE-11 SE-11 2,4,S-Trinitrotoluene 
2-Amlno-4,S-Dinitrotoluene -- -- -- -- 2-Amino-4,S-Dinitrotoluene 
4-Amino-2,S-Dlnitrotoluene -- -- -- -- 4-Amino-2,S-Dinitrotoluene 
RDX -- -- 2E-09 2E-09 RDX 
Aluminum -- -- -- -- Aluminum 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Chromium -- -- -- -- Chromium 
Iron -- -- -- -- Iron 
Manganese -- -- -- -- Manganese 
Nickel -- -- -- -- Nickel 
Thallium -- -- -- -- Thallium 
Nitrate -- -- -- -- Nitrate 

(Total -- 3E-08 3E-07 3E-07 (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Target Organ 

NA -- -- --
Liver 0.01 -- 0.003 
Liver 0.02 -- 0.004 
Liver 0.02 -- 0.004 
Liver 0.0003 -- O.OOOOS 

Prostate 0.003 -- 0.0007 
Kidney 0.01 -- --
Kidney 0.007 -- 0.0003 

None Reported 0.00005 -- --
Blood, GS 0.3 -- --

NA -- -- --
0.3 -- 0.01 

Liver -- -- 0.0004 
Blood -- -- 0.0001 
Liver -- -- 0.00001 
Blood -- -- 0.0008 
liver -- 0.0000007 0.0001 
Blood -- -- O.OOOOS 
Liver -- 0.0005 0.1 
Liver -- 0.000004 0.00004 
Liver -- -- 0.0003 
liver -- -- 0.0004 
Liver -- -- 0.0010 

Prostate -- -- 0.0003 
Immune, Nails -- -- 0.000004 

Kidney -- -- 0.0007 
Kidney -- -- 0.003 

None Reported -- -- 0.00003 
Blood, GS -- -- 0.00007 

CNS -- -- 0.0008 
Body Weight -- -- 0.00009 

Liver -- -- 0.0001 
Blood -- -- 0.000007 

-- 0.0005 0.1 

Total Risk Across Soil 7E-08 Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across Groundwater 3E-07 

Total Risk Across All Media and All Exposure Routes 4E-07 Total Blood HI 

Total Body Weight HI 

Total GS HI 

Total Kidney HI 

Total Liver HI 

Total None Reported HI 

Total Prostate HI 

Total CNS HI 

Exposure 
Routes Tota 

--
0.02 
0.02 
0.02 

0.0003 
0.004 
0.01 

0.007 
0.00005 

0.3 
--

0.3 
0.0004 
0.0001 

0.00001 
0.0008 
0.0001 

O.OOOOS 
0.1 

0.00004 
0.0003 
0.0004 
0.0010 
0.0003 

0.000004 
0.0007 
0.003 

0.00003 
0.00007 
0.0008 

0.00009 
0.0001 

0.000007 
0.1 

0.5 

0.3 

0.00009 

0.3 

0.02 

0.2 

0.00008 

0.004 

0.001 
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Medium 

Surtace/Subsurtace Soil 

Ground Water 

Scenario Timeframe: Future 
Receptor Population: Construction Worker 
Rece tor A e: Adult 

Exposure Exposure 
Medium Point 

Surtace/Subsurtace Soil SWMU 3 - Old Jeep Trail 

Ground Water SWMU 3 - Shallow Ground Water 

TABLE 9.10 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,7,S-TCDD Equivalents 2E-OS -- 9E-l0 2E-OS 2,3,7,S-TCDD Equivalents 
2,4,6-Trinitrotoluene 2E-09 -- 2E-l0 2E-09 2,4,6-Trinitrotoluene 
2-Amino-4,6-Dlnitrotoluene -- -- -- -- 2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene -- -- -- -- 4-Amino-2,6-Dinitrotoluene 
HMX -- -- -- -- HMX 
RDX SE-09 -- lE-09 9E-09 RDX 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Chromium -- -- -- -- Chromium 
Iron -- -- -- -- Iron 
Lead -- -- -- -- Lead 

(Total 3E-OS -- 2E-09 3E-OS (Total 
1,1,2,2-Tetrachloroethane -- 3E-09 SE-OS 6E-OS 1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane -- 2E-ll 3E-l0 3E-l0 1,1,2-Trichloroethane 
1,I-Dichloroethene -- IE-tO 9E-l0 lE-09 1,I-Dichloroethene 
cis-l,2-Dichloroethene -- -- -- -- cis-l,2-Dichloroethene 
Tetrachloroethene -- lE-t1 lE-09 lE-09 Tetrachloroethene 
trans-l,2-Dichloroethene -- -- -- -- trans-l,2-Dichloroethene 
Trichloroethene -- 2E-OS 2E-07 2E-07 Trichloroethene 
Vinyl Chloride -- 2E-ll 9E-l0 9E-l0 Vinyl Chloride 
2,4,6-Trinitrotoluene -- -- SE-ll SE-t1 2,4,6-Trinitrotoluene 
2-Amino-4,6-Dlnitrotoluene -- -- -- -- 2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene -- -- -- -- 4-Amino-2,6-Dinitrotoluene 
RDX -- -- lE-09 lE-09 RDX 
Aluminum -- -- -- -- Aluminum 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Chromium -- -- -- -- Chromium 
Iron -- -- -- -- Iron 
Manganese -- -- -- -- Manganese 
Nickel -- -- -- -- Nickel 
Thallium -- -- -- -- Thallium 
Nitrate -- -- -- -- Nitrate 

(Total -- 3E-OS 2E-07 3E-07 (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Taroel Oroan 

NA -- -- --
Liver 0.007 -- 0.001 
liver 0.01 -- 0.001 
liver 0.009 -- 0.001 
Liver 0.0001 -- 0.00002 

Prostate 0.002 -- 0.0002 
Kidney 0.005 -- --
Kidney 0.003 -- 0.00009 

None Reported 0.00002 -- --
Blood, GS 0.1 -- --

NA -- -- --
0.2 -- 0.004 

Liver -- -- 0.0003 
Blood -- -- 0.00009 
Liver -- -- 0.00001 
Blood -- -- 0.0006 
Liver -- 0.0000005 0.0001 
Blood -- -- 0.00005 
Liver -- 0.0004 0.10 
Liver -- 0.000003 0.00003 
Liver -- -- 0.0002 
liver -- -- 0.0003 
Liver -- -- O.OOOS 

Prostate -- -- 0.0003 
Immune, Nails -- -- 0.000003 

Kidney -- -- 0.00001 
Kidney -- -- 0.02 

None Reported -- -- 0.0008 
Blood, GS -- -- 0.000006 

CNS -- -- 0.00002 
Body Weight -- -- 0.000006 

Liver -- -- 0.1 
Blood -- -- --

-- 0.0004 0.2 

Total Risk Across Soil 3E-OS Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across Groundwater 3E-07 

Total Risk Across All Media and All Exposure Routes 3E-07 Total Blood HI 

Total Body Weight HI 

Total GS HI 

Total Kidney HI 

Total Liver HI 

Total None Reported HI 

Total Prostate HI 

Total CNS HI 

Exposure 
Routes Tota 

--
O.OOS 
0.01 

0.010 
0.0002 
0.002 
0.005 
0.003 

0.00002 
0.1 
--

0.2 
0.0003 

0.00009 
0.00001 
0.0006 
0.0001 

0.00005 
0.10 

0.00003 
0.0002 
0.0003 
O.OOOS 
0.0003 

0.000003 
0.00001 

0.02 
O.OOOS 

0.000006 
0.00002 
0.000006 

0.1 
--

0.2 

0.4 

0.1 

0.00001 

0.1 

0.02 

0.3 

O.OOOS 

0.002 

0.00002 
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Medium 

Surlace Soil 

Surlace Water 

Sediment 

Scenario Timeframe: Future 
Receptor Population: Maintenance Worker 
Rece tor A e: Adult 

Exposure Exposure 
Medium Point 

Surlace Soil SWMU 3 - Old Jeep Trail 

Surlace Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

TABLE 9.11 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,7,8-TCDD Equivalents 4E-08 -- 7E-09 4E-08 2,3,7,8-TCDD Equivalents 
2.4,6-Trinitrotoluene 3E-09 -- 2E-09 4E-09 2.4,6-Trinitrotoluene 
2-Amino-4,6-Dinltrotoluene -- -- -- -- 2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene -- -- -- -- 4-Amino-2,6-Dinitrotoluene 
HMX -- -- -- -- HMX 
RDX lE-08 -- 8E-09 2E-08 RDX 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Chromium -- -- -- -- Chromium 
Iron -- -- -- -- Iron 
Lead -- -- -- -- Lead 

(Total 5E-08 -- 2E-08 7E-08 (Total 
Acetone -- -- -- -- Acetone 
Bromomethane -- -- -- -- Bromomethane 
Methylene Chloride -- -- 2E-l0 2E-l0 Methylene Chloride 
Bis(2-ethylhexyl)phthalate -- -- 7E-09 7E-09 Bis(2-ethylhexyl)phthalate 
Pentachlorophenol -- -- 2E-08 2E-08 Pentachlorophenol 
2-Amino-4,6-Dinitrotoluene -- -- -- -- 2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dlnitrotoluene -- -- -- -- 4-Amino-2,6-Dinitrotoluene 
RDX -- -- lE-08 lE-08 RDX 
Antimony -- -- -- -- Antimony 
Lead -- -- -- -- Lead 

(Total -- -- 4E-08 4E-08 (Total 
2-Amino-4,6-Dinitrotoluene -- -- -- -- 2-Amino-4,6-Dinitrotoluene 
Aluminum -- -- -- -- Aluminum 
Antimony -- -- -- -- Antimony 
Barium -- -- -- -- Barium 
Cadmium -- -- -- -- Cadmium 
Lead -- -- -- -- Lead 

(Total -- -- -- -- (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Target Organ 

NA -- -- --

Liver 0.0005 -- 0.0003 
Liver 0.0007 -- 0.0004 
Liver 0.0006 -- 0.0004 
Liver 0.000009 -- 0.000006 

Prostate 0.0001 -- 0.00007 
Kidney 0.0003 -- --

Kidney 0.0002 -- 0.00003 
None Reported 0.000002 -- --

Blood, GS 0.008 -- --

NA -- -- --
0.01 -- 0.001 

Liver, Kidney -- -- 0.000003 
GS -- -- 0.000009 

Liver -- -- 0.000002 
Liver .- -- 0.00007 

Liver, Kidney -- -- 0.00002 
Liver -- -- 0.00006 
Liver -- -- 0.0002 

Prostate -- -- 0.0001 
Blood -- -- 0.00008 

NA -- -- --

-- -- 0.0005 
Liver 0.0003 -- 0.0002 

Immune. Nails 0.001 -- --

Blood 0.0007 -- --

Kidney 0.0005 -- --

Kidney 0.0003 -- 0.00004 
NA -- -- --

0.003 -- 0.0002 

Total Risk Across Soil 7E-08 Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across Surlace Water 4E-08 

Total Risk Across Sediment -- Total Blood HI 

Total Risk Across All Media and All Exposure Routes lE-07 Total GS HI 

Total Immune HI 

Total Kidney HI 

Total Liver HI 

Total None Reported HI 

Total Prostate HI 

Total Nails HI 

Exposure 
Routes Tota 

--

0.0008 
0.001 

0.0009 
0.00001 
0.0002 
0.0003 
0.0003 

0.000002 
0.008 

--

0.01 
0.000003 
0.000009 
0.000002 
0.00007 
0.00002 
0.00006 
0.0002 
0.0001 
0.00008 

--
0.0005 
0.0005 
0.001 
0.0007 
0.0005 
0.0004 

--

0.003 

0.02 

0.009 

0.008 

0.001 

0.001 

0.004 

0.000002 

0.0003 

0.001 
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Future 
Maintenance Worker 

Medium Exposure Exposure 
Medium Poinl 

Surtace Soil Surtace Soil SWMU 3 - Old Jeep Trail 

Surtace Water Surtace Water SWMU 3 • Little Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

TABLE 9.12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

,3,7,8-TCDD Equivalents 3E·09 .. 1E·10 3E·09 12,3,7,8·TCDD Equivalents 
,4,6' Trinitrotoluene 2E·10 .. 3E·11 3E-10 12,4,6.Trinitrotoluene 
·Amino·4,6·Dinitrotoluene _. . - -- -- 2·Amino·4,6-Dinitrotoluene 
·Amino·2,6·Dinitrotoluene .. .. .. -- 4·Amino·2,6-Dinitrotoluene 

HMX .. .. .. .. HMX 
RDX 1E·09 .. 1E-10 1E·09 RDX 
Barium .. -- _. .- Barium 
<.,;admium .. .. .. _. Cadmium 

hromium .. .- .. .. Chromium 
ron '- .. .. .. Iron 
ead .. .. .. -- Lead 

(Total SE-09 .. 3E·10 SE-09 (Total 
IAcetone . - .. .. .. Acetone 
Isromomethane -- .. .. .. Bromomethane 

l~i~thYlene Chloride .. .. 4E·11 4E·11 Methylene Chloride 
is(2'ethylhexyl)phthalate .. .. 1E·09 1E·09 Bis(2·ethylhexyl)phthalate 

Pentachlorophenol .. .. 3E·09 3E·09 Pentachlorophenol 
2·Amino-4,6·Dinitrotoluene .. .. .. .. 2·Amino·4,6·Dinitrotoluene 
4·Amino-2,6-Dinitrotoluene .. .. .. .. 4·Amino·2,6·Dinitrotoluene 
RDX .. .. 2E·09 2E·09 RDX 
Antimony .. .. .. .. Antimony 
Lead .- _. .. .. Lead 

(Total -. .. 6E·09 6E·09 (Total 
2·Amino-4,6·Dinltrotoluene -- .. .. .. 2·Amino·4,6·Dinitrotoluene 
Aluminum .. .. .. .. Aluminum 
Antimony .. .. .. .- Antimony 
Barium .. .. .. .. Barium 
Cadmium .. .. .- .. Cadmium 
Lead .. . - .. .. Lead 

(Total .. .. .. -- (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Taroet Oroan 

NA . - .. .. 
Liver 0.0001 .. 0.00002 
liver 0.0002 . . 0.00002 
Liver 0.0001 .. 0.00002 
Liver 0.000002 .. 0.0000003 

Prostate 0.00003 .. 0.000004 
Kidney 0.00008 . - .. 
Kidney 0.00006 .. 0.000001 

None Reported 0.0000004 -- _. 
Blood, GS 0.002 -- -. 

NA -- -- .. 
0.003 -. 0.00006 

Liver, Kidney .. .. 0.000001 
GS .. .. 0.000004 

Liver -- .. 0.0000006 
Liver -- .. 0.00003 

Liver, Kidney -- .. 0.000007 
Liver -- .. 0.00002 
Liver -- .. 0.00007 

Prostate -- .. 0.00005 
Blood -- .. 0.00003 

NA .- .. . -
-- .. 0.0002 

liver 0.00007 .. 0.000009 
Immune, Nails 0.0004 .. . . 

Blood 0.0002 .. . . 
Kidney 0.0001 .. . . 
Kidney 0.00008 _ . 0.000002 

NA . - .. .. 
0.0008 .. 0.00001 

Total Risk Across Soil SE-09 Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across Surtace Water 

Total Risk Across Sediment 

Total Risk Across All Media and All Exposure Routes 

6E·09 
.. 

1E·08 

Total Blood HI 

Total GS HI 

Total Immune HI 

Total Kidney HI 

Total Liver HI 

Total None Reported HI 

Total Prostate HI 

Total Nails HI 

Exposure 
Routes Tota 

. . 
0.0001 
0.0002 
0.0002 

0.000003 
0.00003 
0.00008 
0.00006 

0.0000004 
0.002 

. . 
0.003 

0.000001 
0.000004 

0.0000006 
0.00003 
0.000007 
0.00002 
0.00007 
0.00005 
0.00003 

.. 
0.0002 

0.00008 
0.0004 
0.0002 
0.0001 

0.00009 
. . 

0.0008 

0.004 

0.002 

0.002 

0.0004 

0.0004 

0.0007 

0.0000004 

0.00008 

0.0004 
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Future 
Occupational Workers 

Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil SWMU 3 • Old Jeep Trail 

Ground Water Ground Water SWMU 3 • Shallow Ground Water 

TABLE 9.13 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3, 7,B· TCDD Equivalents 4E·07 .. BE·OB 5E·07 2,3.7,B·TCDD Equivatents 
2,4,6· Trinitrotoluene 3E·08 .. 2E·08 5E·08 2,4,6·Trinitrotoluene 
2·Amino-4,6·Dinitrotoluene .. .. .. .. 2·Amino·4,6·Dinitrotoluene 
4-Amino·2,6·Dinltrotoluene .. .. .. .. 4·Amino-2,6·Dinitrotoluene 
HMX .. .. .. .. HMX 
RDX lE·07 .. 9E·08 2E·07 RDX 
Barium .. .. .. .. Barium 
Cadmium .. .. .. . . <.;admium 
Chromium .. .. .. .. hromium 
Iron .. .. .. .. Iron 
Lead .. .. .. .. Lead 

(Total 5E·07 .. 2E·07 7E·07 (Total 
1,1,2,2-Tetrachloroethane 3E·05 .. 9E·07 3E·05 1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 2E·07 .. 5E·09 2E·07 1,1,2-Trichloroethane 
1,1-Dichloroethene 4E·07 .. lE·08 5E·07 1,1-Dichloroethene 
cis-l,2-Dichloroethene .. .. .. .. cis-l,2·Dichloroethene 
Tetrachloroethene lE·07 .. 2E·OB lE·07 etrachloroethene 
trans-l,2·Dlchloroethene .. .. .. .. rans-l,2-Dichloroethene 
Trlchloroethene 7E·05 .. 3E·06 7E·05 richloroethene 
Vinyl Chloride lE·06 .. lE·08 lE·06 Vinyl Chloride 
2,4,6·Trinltrotoluene lE·07 .. 8E-1O lE·07 2,4,6-Trinitrotoluene 
2-Amino·4,6-Dinltrotoluene .. .. .. .. 2-Amino-4,6-Dinitrotoluene 
4-Amlno-2,6-Dinitrotoluene .. .. .. .. 4-Amino·2,6-Dinitrotoluene 
RDX lE·05 .. 2E·08 lE·05 RDX 
Aluminum .. .. .. .. Aluminum 
Barium .. .. .. .. Barium 
Cadmium .. .. .. .. Cadmium 
Chromium .. .. .. .. Chromium 
Iron .. .. .. .. Iron 
Manganese .. .. .. .. Manganese 
Nickel .. .. .. .. Nickel 
Thallium .. .. .. .. hallium 
Nitrate .. .. .. .. Nitrate 

(Total lE·04 .. 4E·06 lE·04 (Total 

Non·Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
TarQet OrQan Routes Tota 

NA .. .. .. .. 
Liver 0.005 .. 0.003 0.009 
Liver 0.007 .. 0.005 0.01 
Liver 0.006 .. 0.004 0.010 
Liver 0.00009 . . 0.00006 0.0002 

Prostate 0.001 .. 0.0007 0.002 
Kidney 0.004 .. .. 0.004 
Kidney 0.002 .. 0.0003 0.003 

None Reported 0.00002 .. . . 0.00002 
Blood, GS 0.09 .. .' 0.09 

NA .. .. .. .. 
0.1 .. 0.01 0.1 

Liver 0.007 .. 0.0002 0.007 
Blood 0.003 .. 0.00006 0.003 
Liver 0.0002 .. 0.000008 0.0002 
Blood 0.01 .. 0.0004 0.01 
Liver 0.0006 .. 0.00009 0.0007 
Blood 0.001 .. 0.00003 0.001 
Liver 2 .. 0.06 2 
Liver 0.001 .. 0.00002 0.001 
Liver 0.03 .. 0.0002 0.03 
Liver 0.07 .. 0.0002 0.07 
Liver 0.2 .. 0.0006 0.2 

Prostate 0.09 .. 0.0002 0.09 
Immune, Nails 0.0009 . . 0.0000008 0.0009 

Kidney 0.01 . . 0.0001 0.01 
Kidney 0.03 .. 0.0006 0.04 

None Reported 0.00005 .. 0.000006 0.00005 
Blood, GS 0.02 .. 0.00001 0.02 

CNS 0.008 .. 0.0002 0.008 
Body Weight 0.004 .. 0.00002 0.004 

Liver 0.02 .. 0.00002 0.02 
Blood 0.002 .. 0.000001 0.002 

2 .. 0.07 2 
Total Risk Across Soil 7E·07 Total Hazard Index Across All Media and All Exposure Routes 2 

Total Risk Across Groundwater 1 E·04 

Total Risk Across All Media and All Exposure Routes lE·04 Total Blood HI 0.1 

Total Body Weight HI 0.004 

Total GS HI 0.1 

Total Kidney HI 

Total Liver HI 

Tolal None Reported HI 

Total Prostate HI 

Total CNS HI I!.....,;;=_~ 
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Future 
Occupational Workers 

Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil SWMU 3 - Old Jeep Trail 

Ground Water Ground Water SWMU 3 • Shallow Ground Water 

TABLE 9.14 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,7,S-TCDD Equivalents SE-OS -. 2E·09 SE·OS 2,3,7,S·TCDD Equivalents 
2,4,S· Trinitrotoluene 4E-09 .. SE-l0 5E·09 2,4,S·Trinitrotoluene 
2-Amino-4,S·Dinitrotoluene .. .. .. . . 2-Amino-4,S·Dinitrotoluene 
4-Amino-2,S·Dinitrotoluene .. .. .. . . 4-Amino-2,S·Dinitrotoluene 
HMX -. .. .. . . HMX 
RDX 2E·OS .. 3E·09 2E·OS RDX 
Barium .. .. .. . . Barium 
Cadmium _. .. .. . . Cadmium 
Chromium .. .. .. . . Chromium 
Iron -. . - .. . . Iron 
Lead .. .. .. . . Lead 

(Total 9E·OS _. SE-09 9E·OS (Total 
1,1,2,2-Tetrachloroethane 9E·OS .. 2E·07 lE·05 1 ,1 ,2,2-T etrachloroelhane 
1,1,2-Trichloroethane 7E-OS .. lE·09 7E·OS 1,1,2-Trichloroethane 
1,1-Dichloroethene lE-07 -- 4E·09 lE·07 1,1-Dichloroethene 
cis-l,2-Dichloroethene .- .. .. . . cis-l,2-Dichloroethene 
Tetrachloroethene 4E·OS .. 4E·09 4E·OS Tetrachloroethene 
trans-l,2-Dichloroethene .. .. . . -- trans-l,2-Dichloroethene 
Trlchloroethene 2E·05 .. 7E·07 2E-05 Trlchloroethene 
Vinyl Chloride 3E·07 .. 3E-09 3E·07 Vinyl Chloride 
2,4, S· Trinitrotoluene 4E·OS .. 2E-l0 4E·OS 2,4,S·Trinitrotoluene 
2-Amino-4,S·Dinitrotoluene .. .. .. . . 2-Amino-4,S·Dinitrotoluene 
4-Amino-2,S·Dinitrotoluene .. .. .. . . 4-Amino-2,S·Dinitrotoluene 
RDX 3E·OS .. SE·09 3E·OS RDX 
Aluminum .. -. .. . . Aluminum 
Barium .- .- .. .. Barium 
Cadmium -- .. .. .. Cadmium 
Chromium -- .. .. .. Chromium 
Iron .. .. .- -- Iron 
Manganese .. -- -- .. Manganese 
Nickel .. .. . . -- Nickel 
Thallium .- .- -- .. Thallium 
Nitrate .. .. .. . . Nitrate 

ITotal 3E·05 .. lE·OS 4E·05 (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Target Organ 

NA .. .. - . 
Liver 0.002 .. 0.0003 
Liver 0.003 .. 0.0004 
Liver 0.003 .. 0.0003 
Liver 0.00004 .. 0.000005 

Prostate 0.0005 .. O.OOOOS 
Kidney 0.002 .. . . 
Kidney 0.001 .. 0.00003 

None Reported O.OOOOOS .. .. 
Blood, GS 0.04 .. .. 

NA .. .. .. 
0.05 .. 0.001 

Liver O.OOS .. 0.0002 
Blood 0.002 .. 0.00004 
Liver 0.0002 .. 0.000005 
Blood 0.010 .. 0.0003 
Liver 0.0005 .. O.OOOOS 
Blood 0.001 .. 0.00002 
Liver 1 .. 0.05 
Liver 0.001 .. 0.00001 
Liver 0.02 .. 0.0001 
Liver O.OS .. 0.0002 
Liver 0.1 .- 0.0004 

Prostate O.OS .- 0.0001 
Immune, Nails O.OOOS -- 0.0000005 

Kidney 0.01 _. O.OOOOS 
Kidney 0.03 -- 0.0003 

None Reported 0.00004 -. 0.000003 
Blood, GS 0.01 .. O.OOOOOS 

CNS 0.007 .. 0.00010 
Body Weight 0.004 .. 0.00001 

Liver 0.02 .. 0.00001 
Blood 0.002 .. 0.0000009 

2 .. 0.05 
Total Risk Across Soil 9E-OS Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across Groundwater 4E·05 
Total Risk Across All Media and All Exposure Routes 4E·05 Total Blood HI 

Total Body Weight HI 
Total GS HI 

Total Kidney HI 
Total Liver HI 

Total None Reported HI 
Total Prostate HI 

Total CNS HI 

Exposure 
Routes Tota 

.. 
0.003 
0.004 
0.003 

0.00005 
O.OOOS 
0.002 
0.001 

O.OOOOOS 
0.04 
. . 

0.05 
O.OOS 
0.002 

0.0002 
0.010 

O.OOOS 
0.001 

1 
0.001 
0.02 
O.OS 
0.1 

O.OS 
O.OOOS 

0.01 
0.03 

0.00004 
0.01 

0.007 
0.004 
0.02 

0.002 
2 
2 

0.07 
0.004 
0.05 
0.04 

2 
0.00005 

O.OS 
0.007 
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Medium 

Surface Soil 

Ground Water 

Surface Water 

Sediment 

Scenario Timelrame: Fulure 
Receptor Population: Recreational Users 
Receptor Age: Child 

Exposure 
Medium 

Surface Soil 

Ground Water 

Surface Water 

Sediment 

Exposure 
Point 

SWMU 3 - Old Jeep Trail 

SWMU 3 - Shallow Ground Water 

SWMU 3 - Little Sulphur Creek 

SWMU 3 • Lillie Sulphur Creek 

TABLE 9.15 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk 

Ingestion Inhalation Dermal 

2,3,7,B·TCDD Equivalents 
2,4,6-Trinitrotoluene 
2-Amino-4,6-Dinilrololuene 
4-Amino-2.6-Dinilrotoluene 
HMX 
RDX 
Barium 
Cadmium 
Chromium 
Iron 
Lead 

(Total 
,1,2,2· Tetrachloroethane 
,1,2·Trichloroathane 
,1-0ichloroethene 

;is-l.2·0ichloroelhene 
etrachloroethene 
ans-! ,2-0ichloroethene 

gE-oe 
sE-09 

3E-oa 

IE-07 
7E-OS 
SE-08 
IE·07 

3E·08 

richloroethene 2E·OS 
inyl Chloride 2E·07 
,4,S-Trinitrotoluene 3E·Oa 
-Amino·4,6·0initrotoluene 
-Amino·2,S·Oinilrololuene 

RDX 2E-06 
luminum 

Barium 
Cadmium 

hromium 

m 

Total 3E-05 

l~~:~~~ethane 
Methylene Chloride 4E-09 
Bis(2-ethylhexyl)phlhalate 3E-09 
Pentachlorophenol IE-09 
2-Amino·4,6·0inilrololuene 
4-Amino-2,6-0initrotoluene 
RDX IE-OS 
AnUmony 
Lead 

(Total IE-OS 
2·Amino·4,S·Oinilrotoluene 
Aluminum 

2E-08 
4E-09 

2E-08 

4E·08 
2E·07 
IE·09 
3E-09 

4E-09 

SE-07 
3E-09 
2E-l0 

SE-09 

9E-07 

lE-09 
2E-08 
7E-08 

5E·08 

IE-07 

Chemical 

1E-07 2,3,7,8·TCDD Equivalents 
I E-08 2,4,S-Trinitrotoluene 

2-Amino-4,S-Oinitrotoluene 
4-Amino-.2,S-Oinilrotoluene 
HMX 

5E-08 ROX 

2E-07 
7E·OS 
5E·08 
IE-07 

3E-08 

2E-OS 
2E·07 
3E-08 

2E·OS 

3E-OS 

SE-09 
3E-Oa 
7E-Oa 

IE-OS 

IE·OS 

Barium 
Cadmium 
Chromium 
Iron 
Lead 

Total 
!, 1.2.2-Tetrachloroethane 
1,1,2-Trichloroethane 
l.l-0ichloroethene 
cis-l.2-0ichloroelhene 
Tetrachloroethene 
trans·! ,2·Dichloroethene 
Trichloroethene 
Vinyl Chloride 
2,4,S· Trinitrotoluene 
2-Amino·4,S·Dinitrotoluene 
4-Amino·2,S·Dinitrotoluene 
RDX 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Manganese 
Nickel 
Thallium 
Nitrate 

(Tolal 
Acetone 
Bromomethane 
Methylene Chloride 
Bis(2-ethylhe~llphthalate 

Pentachlorophenol 
2-Amino-4.6-0initrotoluene 
4·Amino·2,S·Oinitrotoluene 
RDX 
Antimony 
Lead 

(Tolal 
2-Amino-4.S·Dinitrotoluene 
Aluminum 
Antimony 
Barium 
Cadmium 

Antimony 
Barium 
Cadmium 
Lead Lead 

(Total }-----'-'---+-....:..:-+-.:..:...--!-----'-'--I' Total 

Primary 
Tar alOraan 

NA 
Liver 
Liver 
Liver 
Liver 

Prostate 
Kidney 
Kidney 

None Reported 
Blood. GS 

NA 

Liver 
Blood 
Liver 
Blood 
Liver 
Blood 
Liver 
Liver 
Liver 
Liver 
Liver 

Prostate 
Immune. Nails 

Kidney 
Kidney 

None Reported 
Blood, GS 

CNS 
Body Weight 

Liver 
Blood 

Liver, Kidney 
GS 

Liver 
Liver 

Liver, Kidney 
Liver 
Liver 

Prostate 
Blood 
NA 

Liver 
Immune, Nails 

Blood 
Kidney 
Kidney 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.005 
0.007 
0.006 

0.00009 
0.001 
0.003 
0.002 

0.00002 
0.09 

0.1 
0.007 
0.003 
0.0002 

0.01 
O.OOOS 
0.001 

2 
0.001 
0.02 
O.OS 
0,2 
0.09 

0.0009 
0.01 
0.03 

0.00004 
0.02 

0.008 
0.004 
0.02 
0.002 

2 
0.001 

0.0007 
0.0001 
0.0001 

0.000004 
0.01 
0.03 
0.04 
0.004 

0.09 
0.003 
0.01 
0.007 
0.005 
0.003 

0.03 

Inhalation Dermal 

0.003 
0.005 
0.004 

0.00006 
0.0007 

0.0003 

0.01 
0.0002 
0.00006 
0.000007 

00004 
000009 
0.00003 

006 
0.00002 
0.0002 
0.0002 
00006 
0.0002 

0.0000007 
0.0001 
0.0006 

0.000006 
0.00001 
0.0002 

0.00002 
0.00002 
0.000001 

007 
0.00005 
0.0002 
000003 
0.0010 
0.000.2 
0.0009 
0.002 
0002 
0.002 

0.008 
0.002 

0.0004 

0002 

E:cposure 
Routes Total 

0.008 
0.01 
0.010 

0.0002 
0.002 
0.003 
0.003 

0.00002 
0,09 

0,1 
0.007 
0.003 

0.0002 
0.01 

0.0007 
0.001 

2 
0.001 
0.02 
0.07 
0.2 

0.09 
0.0009 

0.Q1 
0.03 

0.00005 
0.02 

o.ooa 
0.004 
0.02 

0.002 
2 

0.001 
0.0009 
0.0001 
0.001 
0.0002 

0.01 
0.04 
0.04 

0.005 

0,1 
0.005 
0.01 

0.007 
0.005 
0.004 

0.03 

Total Risk Across Soil 2E-07 Total Hazard Index Across All Media and All Exposure Routes L..."":'-...J 
Total Risk Across Groundwater 3E-05 

Total Risk Across Surface Waler IE-OS 
Total Risk Across Sediment 

Tolal Risk Across All Media and All Exposure Routes L....::3:.;E-;::OS::""J 

Total Blood HI ~~0.~1;:::~ 
Tolal Body Weight HI ~:0~,0~04=~ 

Tolal GS HI I- 0.1 

T~:~:~:~:;~: I-..,~!':~~!_~ 
Total Liver HI h~6::l 

Total None Reponed HI 0.00007 
Tolal Prostate HI 0.1 

Total Nails HI 0.0.2 
Total CNS Ht 0.01 

812012002 



Scenario Timeframe: Future 
Receptor Population: Recreational Users 
Rece lor Aoe: Child 

Medium Exposure Exposure 
Medium Point 

Surface Soil Surface Soil SWMU 3 - Old Jeep Trail 

Ground Water Ground Waler SWMU 3 - Shallow Ground Waler 

Surface Water Surface Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 - little Sulphur Creek 

TABLE 9.16 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Chemical Carcinogenic Aisk Chemical 

IngesUon Inhalation Dermal Exposure 
Routes Tolal 

.3,7.8· TeDD Equivalents BE-09 BE-l0 BE-09 2,3,7,8-TCDO Equivalents 
,4,6-Trinitrotoluene 5E-l0 1E-IO 7E-IO 2,4,6-Trinitrotoluene 
-Amino-4,6-Dinilrololuene 2-Amino-4,6-Dinitrololuene 
-Amino-2,6-Dinllrololuene 4-Amino-2,6-Dinilrololuene 

HMX HMX 
DX 3E-09 7E-10 3E-09 RDX 
arium Barium 
admium Cadmium 
hromium Chromium 
on Iron 
oad Lead 

Tolal tE-OB lE-09 IE-DB Totat 
,1,2,2-Telrachloroelhane lE-06 3E-OB IE-06 1,1.2,2-T etrachloroelhane 
, I ,2-Trichloroethane 9E-09 2E-IO 9E-09 1,1.2-Trichloroelhane 
,1-Dichloroethana 2E-08 SE-l0 2E-08 1,I-Dichloroethene 

-1.2-Dichloroelhene cis-l,2-Dichloroethene 
loroethene 4E-09 SE-l0 SE-09 Tetrachloroethene 
,2-Dichloroethene trans-I,2-Dichloroethene 
roethene 3E-06 9E-OB 3E-06 Trichloroethene 
hloride 4E-OB 4E-l0 4E-08 Vinyl Chloride 

,4.6-Trinitrotoluene SE-09 3E-ll SE-09 2,4,6-Trinitrotoluene 
-Amino-4,6-Dinitrotoluene 2-Amino-4,6-Dinitrotoluene 
-Amino-2,6-Dinitrotoluene 4- Ami no-2 ,6-Din ilrolo luene 
DX 4E-07 7E-l0 4E-07 RDX 
luminum Aluminum 
arium Barium 

Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Manganese Manganese 
Nickel Nickel 
Thallium Thallium 
Nitrate Nitrate 

{Tolal 4E-06 lE-07 4E-06 Total 
Acelone Acetone 
Bromomethane methane 
Methylene Chloride 3E-IO IE-to 4E-IO e Chloride 
Bis(2-elhylhexyl)phthalate 3E-IO 3E-09 3E-09 1~~S(2-ethYlheXYI)Phthalate 
Pentachlorophenol lE-1O 8E-09 BE-os entachlorophenol 
2-Amino-4,6-Dinitrotoluene 12-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene 4-Amino-2,6-Dinitrotoluene 
RDX 9E-08 6E-09 IE-07 RDX 
Antimony Antimony 
Lead Lead 

Total 9E-08 2E-08 lE-07 _ ITolal 
2-Amino-4,6-Dinitrotoluene 2-Amino-4,6-Dinitrotoluene 
Aluminum Aluminum 
Antimony Antimony 
Barium Barium 
Cadmium Cadmium 
Lead Lead 

Total (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalalion Dermal 
TaroelOroan 

NA 
Liver 0.001 00003 
Uver 0.002 0.0005 
Liver O.OOt 0.0004 
Liver 0.00002 0.000006 

Proslate 0.0003 0.00007 
Kidney 0.0009 
Kidney 0.0006 0,00003 

None Reported 0.000004 
Blood, GS 0.02 

NA 
0.03 0.001 

Liver 0.003 O.OOOOB 
Btood 0.001 0.00002 
Liver 0.0001 0.000003 
Blood 0.005 00002 
Liver 0.0003 0.00003 
Blood 0.0007 000001 
Liver 0.8 0.03 
Liver 0.0006 0,000006 
Liver 0.01 0.00006 
Liver 0.03 0.00009 
Liver 0,06 00002 

Prostate 0.04 0.00008 
Immune, Nails 0.0005 00000002 

Kidney 0.006 0.00005 
Kidney 0.02 0.0002 

None Reported 0.00002 0.000002 
Blood, GS 0.008 0000004 

eNS 0.004 0.00005 
Body Weight 0.002 0.000006 

Liver O.Ot 0.000006 
Blood 0.0009 0.0000005 

0.03 
Liver, Kidney 0.0003 0.00001 

GS 0.0002 0.00005 
Liver 0.00003 0.000008 
Liver 0.00003 0.0003 

Liver, Kidney 0.0000009 000008 
Liver 0.003 0.0003 
Liver 0.008 0.0008 

Prostale 0.010 0.0006 
Blood 0.0009 0.0004 
NA 

0.02 0003 
liver 0.0007 0.0002 

Immune, Nails 0.004 
Blood 0.002 
Kidney 0.001 
Kidney 0.0008 0.00004 

NA 
0.008 0.0002 

Total Risk Across Soil ~ Total Hazard Index Across All Media and All Exposure Roules 
Total Risk Across Groundwater ~ Total Risk Across Surface Water ~ Total Blood HI 

Total Risk Across Sediment Total Body Weight HI 
Total Risk Across All Media and All Exposure Routes ::::EE: Total GS HI 

Total Immune HI 
Total Kidney HI 

Totat Liver HI 
Total None Reported HI 

Total Prostate HI 
Total Nails HI 
Total eNS HI 

Exposure 
Roules Tolal 

0.002 
0.002 
0.002 

0.00003 
0.0003 
0.0009 
0.0006 

0.000004 
0.02 

0.03 
0.003 
0.001 

0.0001 
0.006 

0.0003 
0.0007 

0.8 
0.0006 

0.01 
0.03 
0.08 
0.04 

0.0005 
0.006 
0.02 

0.00002 
0.008 
0.004 
0.002 
0.01 

0.0009 
1 

0.0003 
0.0002 

0.00003 
0.0004 

0.00008 
0.003 
0.009 
0.01 

0.001 

0.03 
0.0009 
0.004 
0.002 
0.001 
0.0009 

0.008 

0_04 

0.002 
0.03 
0.004 
0.03 

1 
0.00002B 

0.05 
0.004 
0_004 
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Scenario Trmelrame: Future 
Receptor Populallon: Recrea1ional Users 
Rece lor Aae: Adult 

Medium Exposure Exposure 
Medium Point 

Surface Soil Surface Soil SWMU 3 - Old Jeep Trail 

Ground Waler Ground Water SWMU 3 - Shallow Ground Water 

Surface Water Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 • Little Sulphur Creek 

TABLE917 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR copes 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,7,B·TCDD Equivalents 4E-OB 1E-OB SE-OB ,3,7.S-TeDD Equivalenls 
2,4,6· Trinitrotoluene 3E-09 3E-09 SE-09 .4,6-Trinitrotoluene 
2·Amino·4,6·Dinilrotoluene -Amino-4,6-Dinitrololuene 
4·Amlno·2,6·Dinitrotoluene Amino-2,6-Dinitrotoluene 
HMX ,MX 
RDX lE-08 2E-08 3E-08 DX 
Barium arium 
Cadmium admium 
Chromium hromium 
Iron on 
Lead oad 

Total 5E-08 3E-08 9E-Oe Total 
1, I ,2,2-Telrachloroethane 6E-06 5E-07 6E-06 ,1.2,2-Telrachloroethane 
1,1,2-Trichloroethane 4E-Oe 3E-09 5E-08 ,1,2-Trichloroethane 
1,I-Dichloroethene 9E-oe BE-09 lE-07 1,I-Dichloroelhene 
cis-I,2-Dichloroethene cis-l.2-Dichloroelhene 
Tetrachloroethene 2E-OB 9E-09 3E-OB Tetrachloroethene 
trans-l,2-Dichloroethene trans-I,2-Dichloroethene 
Trichloroethene IE-Os 2E-06 2E-OS Trichloroethene 
Vinyt Chloride 2E-07 7E-09 2E-07 Vinyl Chloride 
2,4,6-Trinitrotoluene 3E-oe 5E-tO 3E-oe 2,4,6-Trinitrotoluene 
2-Amino-4,6-Dinnrololuene 2-Ami no-4 ,6-Dinilrololuene 
4-Amino-2,6-Dinilrololuene 4· Ami no-2 ,6-Dinilrololuene 
RDX 2E-06 IE-Oe 2E-06 RDX 
Aluminum Aluminum 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Manganese Manganese 
Nickel Nickel 
Thallium Thallium 
Nitrate Nitrate 

(Total 2E-05 2E-06 2E-OS Total 
Acetone Acetone 
Bromomethane Bromomethane 
Methylene Chloride 7E-tO 2E-09 3E-09 Methylene Chloride 
Bis(2-ethylhexy1)phthalale 5E-IO 5E-08 5E-06 Bis(2-elhylhexyl)phthalate 
Pentachlorophenol 2E-IO 2E-07 2E-07 Pentachlorophenol 
2-Amino-4,6-Dinitrotoluene 2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene 4-Amino-2,6-Dinitrotoluene 
RDX 2E-07 lE-07 3E-07 RDX 
Antimony Antimony 
Lead Lead 

(Total 2E-07 3E-07 5E-07 (Total 
2-Amino-4,6-Dinitrotoluene 2-Amino-4,6-Dinitrotoluene 
Aluminum Aluminum 
Antimony Antimony 
Barium Barium 
Cadmium Cadmium 
lead lead 

(Tolal Total 

Non-Carcinogenic Hazard Quollent 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Roules Total 

NA 
Liver 0,0005 0.0007 0.001 
Liver 0.0007 0.0009 0.002 
Liver 0.0006 0.0008 0.001 
Liver 0.000010 0_00001 0.00002 

Prostate 0.0001 0.0001 0.0003 
Kidney 0.0004 0.0004 
Kidney 0.0002 0.00006 0.0003 

None Reported 0.000002 0.000002 
Blood, GS 0.009 0.009 

NA 
0.01 0.003 0.01 

Liver 0.001 0.0001 0.002 
Blood 0.0006 0.00004 0.0006 
Liver 0.00005 0.000004 0.00005 
Blood 0.002 0.0002 0.003 
Liver 0.0001 000005 0.0002 
Blood 0.0003 000002 0.0003 
Liver 0.3 0.04 0.4 
Liver 0_0003 0_000009 0.0003 
Liver 0.005 000009 0.005 
Liver 0.D1 00001 0.01 
Liver 0.03 0.0003 0.04 

Prostate 0.02 00001 0.02 
Immune. Nails 0.0002 0.0000004 0.0002 

Kidney 0.003 0.00008 0.003 
Kidney 0.007 0.0003 0.008 

None Reported 0_000010 0.000003 0.00001 
Blood, GS 0.003 0.000008 0.003 

eNS 0.002 0.00009 0.002 
Body Weight 0.0009 0.00001 0.0009 

Liver 0.005 0.00001 0.005 
Blood 0.0004 0.0000009 0.0004 

0.4 004 0.5 
Liver, Kidney 0.00005 000003 0.00008 

GS 0.00003 0.00009 0.0001 
Liver 0.000004 000002 0.00002 
liver 0.000006 0.0006 0.0006 

Liver, Kidney 0_0000002 00001 0.0001 
Liver 0.0005 0.0005 0.001 
Liver 0_001 0001 0.003 

Prostate 0.002 0001 0.003 
Blood 0.0002 00010 0.001 

NA 
0.004 0.005 0.009 

Liver 0.0003 00004 0.0007 
Immune, Nails 0.002 0.002 

Blood 0.0007 0.0007 
Kidney 0.0005 0_0005 
Kidney 0.0004 0.00009 0.0005 

NA 
0.003 00005 0.004 

T olal Risk Across Soil 9E-Oe Total Hazard Index Across All Media and All Exposure Routes ~ 
Total Risk Across Groundwater 2E-oS 

Total Risk Across Surface Waler SE-07 Tolal Blood HI ~ Total Risk Across Sediment Total Body Weight HI ~ Tolal Risk Across All Media and All Exposure Routes 2E-05 TOlal GS HI ~ Total Immune HI 0.002 
Tolal Kidney HI 

TotalUver HI 

Total None Reported HI 
Total Prostate HI 

Total Nails HI 

Tolal eNS HI 
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Scenario Timeframe: Future 
Receptor Population: Aecreational Users 
Rece tor A e: Adult 

Medium Exposure Exposure 
Medium Point 

Surface Soil Surlace Soil SWMU 3 - Old Jeep Trail 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surface Water Surface Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 • Lil1!e Sulphur Creek 

TABLE9.IS 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

2,3,7,S-TCDD Equivalents 3E-09 3E-l0 3E-09 2.3,7.S-TCDD Equivalents 
2,4,6-Trinitrotoluene 2E-IO 7E-ll 3E-1O 2.4,6-Trinitrotoluene 
2-Amino-4,6-Dlnitrotoluene 2-Amino-4.6-Dinitrotoluene 
4-Amino-2.6-Dinitrotoluene 4-Amino-2,6-Dinitrotoluene 
HMX HMX 
RDX IE-09 3E-1O IE-09 RDX 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Lead Lead 

Total 4E-09 7E-l0 SE-09 Total 
1,1,2,2-Tetrachloroethane 9E-07 6E-os 9E-07 1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 6E-09 3E-1O 7E-09 1,1,2-Trichloroethane 
1,I-Dichloroelhene IE-OS 9E-1O IE-Oa I,I-Dichloroelhene 
ciS-1,2-Dichloroethene cis-I ,2- Dichloroethene 
T etrachloroethene 3E-09 IE-09 tlE-09 T etrachloroethene 
trans-I,2-Dichloroethene trans- 1 ,2-Dichloroethene 
Trichloroethene 2E-06 2E-07 2E-06 T richloroethene 
Vinyl Chloride 3E-Oa BE-IO 3E-OB Vinyl Chloride 
2,4,6-Trinitrotoluene 4E-09 SE-l1 4E-09 2,4,6-Trinitrololuene 
2-Amino-4,6-Dinitrotoluene 2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene 4-Amino·2,6·Dinitrotoluene 
RDX 3E-07 IE-09 3E·07 RDX 
Aluminum Aluminum 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Manganese Manganese 
Nickel Nickel 
Thallium Thallium 

Total 3E-06 2E-07 3E-06 Total 
Acetone Acetone 
Bromomethane Bromomethane 
Methylene Chloride SE-l1 2E-IO 3E-l0 Methylene Chloride 
Bis(2-ethylhexyl)phthalate 4E-11 SE-09 6E-09 Bis(2-ethylhexyl)phthalale 
Pentachlorophenol IE-II 2E-OB 2E-os Pentachlorophenol 
2-Amino-4,6-Dinl1rolotuene 2-Amino-4,6-Dinitrotoluene 
4-Ami n 0-2 ,6-Di nitrotol ue ne 4-Ami no-2 ,6-Di nitrotoluene 
RDX IE-OB IE-08 3E·08 RDX 
Antimony Antimony 
Lead Lead 

Total IE-OS 3E·OB 5E-08 (Tot,1 
2·Amino-4,6·Dinitrotoluene 2-Amino-4,6-Dinilrolotuene 
Aluminum Aluminum 
Antimony Antimony 
Barium Barium 
Cadmium Cadmium 
Lead Lead 

(Tot,1 (Tot, I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
R~~~:~~tall Taraet Oraan 

NA 
Liver 0.0001 000005 0.0002 
Liver 0.0002 000007 0.0003 
Liver 0.0002 000006 0.0002 
Liver 0.000002 00000009 0.000003 

Proslate 0.00003 000001 0.00004 
Kidney 0.00009 0.00009 
Kidney 0.00006 0000004 0.00006 

None Reported 0.0000004 0.0000004 
Blood, GS 0.002 0.002 

NA 
0.003 0.0002 0.003 

liver 0.0007 0.00005 O.OOOS 
Blood 0.0003 000001 0.0003 
Liver 0.00002 0.000002 0.00003 
Blood 0.001 0.00009 0.001 
Liver 0.00006 0.00002 o.ooooa 
Blood 0.0001 0.000007 0.0002 
liver 0.2 0.02 0.2 
Liver 0.0001 0000004 0.0001 
Liver 0.003 0.00004 0.003 
Liver 0.007 000005 0.007 
Liver 0.02 0.0001 0.02 

Prostate 0.009 0.00004 0.009 
Immune, Nails 0.000 0.0000001 0.00010 

Kidney 0.001 0.00003 0.001 
Kidney 0.004 0.0001 0.004 

None Reported 0.000 0.000001 O.OOOOOS 
Blood, GS 0.002 0000003 0.002 

CNS 0.001 0.00003 0.0009 
Body Weight 0.000 0000003 0.0005 

Liver 0.003 0.000004 0.003 
0.2 002 0.2 

Liver, Kidney 0.00001 0000008 0.00002 
GS 0.000008 0.00003 0.00003 

Liver 0.000001 0000005 0.000006 
Liver 0.000001 00002 0.0002 

Liver, Kidney 0.00000004 0.00005 0.00005 
Liver 0.0001 00002 0.0003 
Liver 0.0004 00005 0.0008 

Prostate 0.0004 00004 0.0008 
Blood 0.00004 00002 0.0003 

NA 
0.0010 0002 0.003 

Liver 0.00008 000003 0.0001 
Immune. Nails 0.0004 0.0004 

Blood 0.0002 0.0002 
Kidney 0.0001 0.0001 
Kidney 0.00009 0.000007 0.00010 

NA 
0.0009 000003 0.0009 

Total Risk Across Soil 5E·09 Tolal Hazard Index Across AU Media and All Exposure Routes ~ 
Total Risk Across Groundwater 3E-06 

Totat Risk Across Surface Water 5E·08 Tolal Btood HI --:::-:::::;--

~ Total Risk Across Sediment Total Body Weight HI 
~ Total Risk Across All Media and All Exposure Routes 4E·06 Totat GS HI ~ Tolallmmune HI 0.0005 

Total Kidney Ht 0.005 
Tota! LNer HI 0.2 

Tolal None Reporled HI 0.000006 
Total Prostate HI 0.01 

Tolal Nalls HI 0.0005 
Tolal CNS HI 0.0009 
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Medium 

Surface Soil 

Ground Waler 

Surface Water 

Sediment 

Scenario Timelrame: Future 
Receptor Population: Recreational Users 
Rece lor A e: Life[on Child and Adull 

Exposure 
Medium 

Surlace Soil 

Exposure 
Point 

SWMU :3 - Old Jeep Trail 

TABLE 9.19 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CO PC, 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalalion Dermal Exposure 

2.3,7,8· TeDO Equivalenls 1 E·07 
2,4,6· Trinitrotoluene 9E-09 
2-Amino-4.6-Dinilrololuene 
4-Amino-2,6-Dinitrotoluene 
HMX 
RDX 4E-08 
Barium 
Cadmium 
Chromium 
Iron 

Routes Total 

3E-OB 2E-07 2,3,7.8·TCDD Equivalents 
BE-09 2E-08 2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 
4-Amino-2.6-0initrotoluene 
HMX 

4E-OB BE-OB RDX 
Barium 
Cadmium 
Chromium 
Iron 

Lead 
(Total 1-""2Ei-_"'07;-+-----'-'--t--,~cc;:-+-.,,~.------lLead BE-DB 3E-07 (Tolal 

Ground Waler SWMU 3 - Shallow Ground Water 1.1.2.2-Tetrachloroethane 
1.1,2-Trichloroethane 

lE-05 
IE-07 
2E-07 

7E-07 IE-oS 
4E-09 IE-07 

I, I ,2,2-Telrachloroelhane 
1, I ,2-Trichloroethane 
1,I-Dichloroelhene 
cis-I,2-Dichloroethene 
Tetrachloroethene 

Surlace Water SWMU 3 • Little Sulphur Creek 

Sediment SWMU 3 - lillie Sulphur Creek 

1. t -Dichloroethene 
cis-I,2-Dichloroethene 
Tetrachloroethene 
trans-l,2-Dichloroethena 
Trichloroathane 
Vinyl Chlorida 
2,4,6-Trinitrotoluene 
2-Amino-4 ,6-Di n itrotoluan e 
4-Amin 0-2 ,6-Di n ilrotol u an a 
RDX 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Manganese 
Nickel 

(Tolal 
Acelone 
8romomethane 
Methylene Chloride 
Bis(2-ethylhexyl)phthalate 
Pentachlorophenol 
2-Amino-4.S-Dinitrotoluene 
4-Amino-2.6-Dinitrololuene 
RDX 
Anlimony 
Lead 

HREF! 
Total 

2-Amino·4,6-Dinitrololuene 
Aluminum 
Antimony 
Barium 
Cadmium 
Lead 

(Tolal 

5E-OB 

3E-05 
4E-07 
SE-OB 

5E-06 

5E-oS 

5E-09 
4E-09 
lE-09 

IE-06 

#REF! 
#REF! 

IE-OB 2E-07 

IE-OB 6E-OB 

2E-06 3E-05 
IE-OB 4E-07 
7E-tO 6E-OB 

2E-OB 5E-06 

3E-os 5E-05 

4E-09 BE-09 
BE-OB BE-OB 
2E-07 2E-07 

2E·07 IE-06 

#REF! IIREF! 
#REF! "REF! 

trans-' ,2-Dichloroelhene 
Trichloroethene 
Vinyl Chloride 
2,4.6-Trinitrotoluene 
2-Amino-4,S-Dinilrotoluene 
4-Amino-2 ,S-Oi n itrololuene 
RDX 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Manganese 
Nickel 

Total 
Acetone 
Bromomethane 
Methylene Chloride 
Bis(2-ethylhexyl)phthalate 
Pentachlorophenol 
2-Amino-4,S-DinitrOloluene 
4-Amino-2,S-Dinilrotoluene 
RDX 
Antimony 
Lead 

HREF! 
(Total 

2-Amino·4,6-Dinitrotoluene 
Aluminum 
Antimony 
Barium 
Cadmium 

.1-----'-'--t_--=..:_+_-=-=-_+----'-'--ILead 
(Total 

Primary 
Target Or an 

NA 
Liver 
Liver 
Liver 
Liver 

Prostate 
Kidney 
Kidney 

None Reported 
Blood, GS 

NA 

liver 
Blood 
liver 
Blood 
Liver 
Blood 
liver 
liver 
Liver 
liver 
Liver 

Proslate 
Immune, Nails 

Kidney 
Kidney 

None Reported 
Blood, GS 

eNS 
Body Weight 

liver, Kidney 
GS 

Liver 
Liver 

Liver, Kidney 
Liver 
Liver 

Prostate 
Blood 

NA 
#REF! 

Liver 
Immune, Nails 

srood 
Kidney 
Kidney 

NA 

Non-Carcinogenic Hazard Quo!len! 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Tolal Risk Across Soil 3E·07 Total Hazard Index Across All Media and All Exposure Routes .... __ .... 
Total Risk Across Groundwater 5E-05 

Total Risk Across Surlace Water #REF! 

Total Risk Across Sediment 
Total Risk Across All Media and All Exposure Routes I #~~F! 
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Medium 

Surface Soil 

Ground Waler 

Surface Water 

Sedimenl 

TABLE 9.20 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR copes 

CENTRAL TENDENCY EXPOSURES 

Scenario Timelrame: Future 
Receptor Population: Recreational Users 
Rece tor A e: Ulelen Child and Adult 

Exposure 
Medium 

Surface Soli 

Exposure 
Point 

SWMU 3 • Old Jeep Trail 

Chemical 

2,3,7.8·TCDD Equivalents 
2,4,6-Trinitrotoluene 
2-Amino-4,6-Dinilrotoluene 
4·Am Ino-2 ,6· Oi n ilrolo luene 
HMX 
RDX 
Barium 
Cadmium 
Chromium 
Iron 
Lead 

Total 
Ground Waler SWMU 3 . Shallow Ground Water 1,1,2,2-Tetrachloroethane 

1,1 ,2· Trichloroethane 
1,I-Dichloroelhene 
cis-' ,2·Dichloroelhene 
T elrachloroalhene 
trans-! ,2-Dichloroelhene 
Trichloroethane 
Vinyl Chloride 
2,4,6· Trinitrotoluene 
2·Amino-4,6·Dinitrololuene 
4-Amino-2.6-Dinilrotoluene 
RDX 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Manganese 
Nickel 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Total 

1E-08 9E-10 1E-08 
7E-l0 2E-l0 9E-l0 

3E·09 1E-09 SE·09 

lE-08 2E-09 2E-08 
2E-06 9E-Oe 2E-06 
lE·08 SE-10 2E·08 
3E·08 IE·09 3E-08 

BE-09 2E·09 9E-09 

SE-06 3E-07 SE-06 
7E·08 lE-09 7E-OB 
9E-09 BE-11 9E-09 

7E·07 2E·09 7E·07 

Thallium 
8E-06 4E·07 8E-06 (Total"----;;,'"""-I---'-'--+-;-i-;;,,-+---;;,"""'-I 

Surlace Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

Acetone 
Bromomethane 
Methylene Chloride 
Bis(2-ethylhexyl)phthalate 
Pentachlorophenol 
2-Amino·4.6·0initrotoluene 
4-Arnino-2.6-0Inilrololuene 
RDX 
Antimony 
Lead 

#REF! 
(Total 

2-Amino-4.6-Dinitrotoluene 
Aluminum 
Antimony 
Barium 
Cadmium 
Lead 

Tolal 

4E-l0 3E·10 7E-1O 
3E-l0 eE-09 9E-09 
1E-tO 2E-OB 2E-08 

lE·07 2E-OB 1E-07 

ItREF! IIREF! ItREF! 
#REF! #REF! #REF! 

Chemical 

2.3.7.8-TCDO Equivalents 
2.4,6-Trinitrotoluene 
2-Amino-4,6·0initrotoluene 
4-Amino-2.6-0inilrotoluene 
HMX 
RDX 
Barium 
Cadmium 
Chromium 
Iron 
Lead 

(Total 
1.1,2.2-Tetrachloroethane 
1.1.2-Trichtoroethane 
1.1-Dichloroethene 
cis·l.2-0ichloroethene 
T elrachloroethene 
trans-t.2-Dichloroethene 
Trichloroethene 
Vinyl Chloride 
2.4.6-Trinitrotoluene 
2-Amino-4.6-Dinitrotoluene 
4-Ami no-2 . 6-Di n itrotoluene 
RDX 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Manganese 
Nickel 
Thallium 

(Total 
Acetone 
Bromomethane 
Methylene Chloride 
Bis(2-elhylhexyl)phthalate 
Pentachlorophenol 
2-Amino-4.6-0initrotoluene 
4-Amino-2.6-0initrotoluene 
RDX 
Antimony 
Lead 

ItREF! 
(Total 

2-Amino-4.6-Dinitrotoluene 
Aluminum 
Antimony 
Barium 
Cadmium 
Lead 

Total 

Non·Carcinogenic Hazard Quollen! 

Primary Ingestion 
TarQet OrQsn 

Inhalalion Dermal Exposure 
Roules Tola 

NA 
Liver 
Liver 
Liver 
Liver 

Prostate 
Kidney 
Kidney 

None Reporte 
Blood, GS 

NA 

Liver 
Blood 
Liver 
Blood 
Liver 
Blood 
Liver 
Liver 
Liver 
Liver 
Liver 

Prostate 
Immune, Nails 

Kidney 
Kidney 

None Reported 
Blood, GS 

CNS 
Body Weight 

Liver 

Liver. Kidney 
GS 

Liver 
Liver 

Liver. Kidney 
Liver 
Liver 

Prostale 
Blood 

NA 
IIREF! 

Liver 
Immune. Nails 

Blood 
Kidney 
Kidney 

NA 

T olal Risk Across Soil 
Total Risk Across Groundwater 

Total Risk Across Sur/ace Water 
T olal Risk Across Sedimenl 

Tolal Risk Across All Media and All Exposure Routes 

~ Tolal Hazard Index Across All Media and All Exposure Routes L... __ ...I 
BE·06 

~ 
~ 
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Medium 

Surface Soil 

Ground Water 

Surface Water 

Sediment 

cenario Timeframe: Future 
eceptor Population: On-Site Resident 
ecep10r Aoe: Child 

Exposure 
Medium 

Surface Soil 

Ground Water 

Surface Water 

Sediment 

Exposure 
Point 

SWMU 3 . 1 Acre Exposure Unit 

SWMU 3 . Shallow Ground Water 

SWMU 3 - lillie Sulphur Creek 

SWMU 3 - Lillie Sulphur Creek 

TABLE 9,21 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

3,7,B-TCDD Equivalenls 1E-06 1E-07 1E-06 ,3,7,S-TCDD Equivalenls 
4,6· Trinitrotoluene 2E-05 5E-06 2E-05 4,6-Trinilrotoluene 
Amino-4,6-0inilrotoluene Amino-4,6-Dinitrotoluene 
Amino-2,S·Dinilrotoluene ·Amino-2,6·Dinilrololuene 
MX MX 
DX 6E-OS 2E-OS SE-OS DX 
arium arium 
admium admium 
hromlum hromium 

ron ron 
ead ead 

(Tolal SE-OS 2E-OS 1E-04 (Tolal 
.1,2.2·Tetrachloroethane 7E-OS 1E-OS 3E-06 9E-OS .1,2.2-Tetrachloroethane 
,1,2-Trichloroethane SE-07 2E-07 2E-08 7E-07 ,1,2-Trichloroethane 
,1-Dichloroethene 1E-06 1E-07 SE-08 1E-06 ,1-Dlchloroethene 
is·1,2-Dichloroethene :is~ 1,2-Dichloroelhene 
etrachloroethene 3E-07 2E-OS SE-OS 3E-07 etrachloroethene 

11~~~~:~~~~~~chloroethene ans-1,2-Dichloroethene 
e 2E-04 6E-OS 9E-06 2E-04 richloroethene 

r~1 Chloride 2E-06 2E-OS 4E-OS 2E-06 inyl Chloride 
,6-Trinitrotoluene 3E-07 3E-09 3E-07 ~,4:6· Trinitrotoluene 
mino·4,6·Dlnitrotoluene -Amino-4,6-Dinitrotoluene 

·Amino·2,6-Dinilrotoluene -Amino-2,6-Dinitrotoluene 
RDX 2E-05 7E-OS 2E-OS DX 
Aluminum luminum 
~arlum arium 

admfum admium 
Chromium hromium 
ron ron 

ese 

rj1:"' 
(Tolal 3E-04 7E-05 1E-OS 3E-04 (Tolal 

r~~~~~'hane ~~~~omethane 
Amino·4,6-Dinilrotoluene mino·4,6-Dinitrotofuene 
Amlno-2.6-Dinitrotoluene -Amino·2,6·Dinitrololuene 

RDX 6E-OS 2E-07 6E-OS DX 
(Tolal 6E-OS 2E-07 6E-OS (Tolal 

-Amino-4,6-Dinitrotoluene -Amino·4,6·Dinitrotoluene 
Aluminum Aluminum 
~ntimony 
Barium 

~ntimony 
Barium 

Cadmium Cadmium 
ead ead 

(Tolal (Tolal 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
TarQet Or an Rou1es Tola 

NA 
Liver 15 19 
Liver 0.5 0.1 0.6 
Liver 0.3 0,09 0.4 
Liver 0,07 0,02 0.10 

Prostate 2 0,6 2,S 
Kidney 0.04 0.04 
Kidney 0,1 0.006 0.1 

None Reported 0,0001 0.0001 
Blood, GS 0,9 0,9 

NA 
19 5 24 

liver 0.07 0.003 0,07 
Blood 0.03 0.0008 0,03 
liver 0,002 00001 0,002 
Blood 0.1 0.005 0,1 
Liver 0.006 0,0001 0.001 0,007 
Blood 0,01 0.0004 0.01 
Liver 16 0,2 O,S 17 
Liver 0.01 0.0006 0.0002 0.01 
liver 0,2 0.002 0,3 
Liver 0.7 0.003 0.7 
Liver 1.6 0.007 1.7 

Prostate 0,9 0.002 0.9 
Immune, Nails 0,009 0,00001 0.009 

Kidney 0.1 0.002 0,1 
Kidney 0,3 O.OOS 0,3 

None Reported 0,0004 O.OOOOS 0.0005 
Blood, GS 0,2 00002 0,2 

CNS 0,08 0.002 O,OS 
Body Weight 0,0' 0.0002 0.04 

Liver 0,2 0.0003 0.2 
Blood 0,02 0.00002 0.02 

20 0.2 0,9 21 
GS 0,1 0,0' 0.001 0,2 

Liver 2 0,01 2 
Liver 5 0,02 5 

Prostate 2 0.006 2 
9 0.0 0,04 

Liver 0.003 0.002 0.004 
Immune, Naifs 0,01 0,01 

Blood 0.007 0,007 
Kidney 0.005 0,005 
Kidney 0.003 00004 0,004 

NA 
0,03 0,002 0,03 

Tolal Risk Across Soil : I~I Total Hazard Index Across All Media and All Exposure RoUles 55 

Total Risk Across Groundwater 
Total Risk Across SWMU 3 - lillie Sulphur Creek Tolal Blood HI ~ 

Tolal Risk Across Sediment II Tolal Body Weight HI 
Total Risk Across All Media and Alt Exposure RoUles Tolal GS HI 

Total Kidney HI 
Total Liver HI 

Total None Reported HI 
Total Prostate HI 

Tolal Nails HI 
Tolal CNS HI 
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e: ure 
scept~r Population: On·Site Resident 
ece tor A e: Child 

Medium Exposure Exposure 
Medium Point 

Surface Soil Surface Soil SWMU 3 - 1 Acre Exposure Unit 

Ground Waler Ground Waler SWMU 3 - Shallow Ground Waler 

Surface Water Surface Water SWMU 3 - lillie Sulphur Croek 

Sediment Sediment SWMU 3 - Litlle Sulphur Creek 

TABLE 9.22 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

,3,7,e·TeDO Equivalents 1E-07 5E-09 1E-07 ,3,7,a·TeDD Equivalents 
,4,6-Trinitrotoluene 2E-06 2E-07 2E-06 4,6-Trlnitrotoluene 
·Amlno-4,S·Dinitrotoluene Amino·4,6-Dinitrotoluene 
-Amino-2,6-Dinilrotoluene Amino-2,6·Dinitrotoluene 

HMX MX 
RDX 7E-06 8E-07 8E-06 DX 
B~rium arlum 
Cadmium admium 

hromium hromium 
Iron ron 
ead oad 

(Tolal 9E-06 1E-06 1E-05 (Tolal 
.1.2.2-Tetrachloroelhane 7E-06 2E-06 5E-07 9E-06 ,1.2,2-Tetrachloroethane 
.1.2·Trichloroethane 5E-08 2E-08 3E-09 7E-08 .1.2·Trichloroethane 
.1-Dichloroelhene 1E-07 2E-08 8E-09 1E-07 ,1-Dichloroethene 
is-1,2-Dichloroethene is·1,2·Dichloroelhene 
etrachloroelhene 3E-08 2E-09 9E-09 4E-08 etrachloroethene 

rans-1.2-Dichloroelhene ra~s-1,2-Dichloroethene 
rlchloroethene 2E-05 7E-06 2E-06 2E-05 richloroethene 
Inyl Chloride 2E-07 3E-09 7E-09 2E-07 inyl Chloride 
,4,6·Trinitrotoluene 3E-08 5E-10 3E-08 ,4,6-Trinilrotoluene 
-Amino·4,6·Dinitrololuene -Amino-4,B·Dinilrotoluene 
-Amino-2,6-Dinitrololuene Atmino-2,B-Dinilrotoluene 
DX 2E-06 1E-08 2E-06 DX 

inum B~u~inum 
m anum 
ium Cadmium 

m hromium 
ron 

ese eso 

m m 

(Tolal 3E-05 9E-06 2E-06 4E-05 (Tolal 
Bromomethane Bromomelhane 
-Amino·4,6·Dinitrololuene -Amino-4,B-Dinitrotoluene 
-Amino-2,B-Dinitrololuene -Amino-2,6-Dinitrotoluene 

RDX 6E-06 3E-08 6E-06 RDX 
(Tolal 6E-06 3E-08 6E-06 (Tolal 

-Amino·4,6·Dinitrololuene -Amino-4,6-0initrotoluene 
luminum luminum 

Antimony Antimony 
Barium Barium 
Cadmium admium 
oad oad 

(Tolal iTolal 

Non-Carcinogenic Hazard Quolient 

Primary Ingestion Inhalation Dermal Exposure 
TamelOroan Routes Tola 

NA 
Liver 0.6 6 
Liver 0.2 0.02 0.2 
Liver 0.1 0.01 0.1 
Liver 0.02 0.003 0.03 

Prostate 0.7 0.08 0.8 
Kidney 0.01 0.Q1 
Kidney 0.04 0.0008 0.04 

None Repor1ed 0.00004 0.00004 
Blood, GS 0.3 0.3 

NA 
6 0.7 7 

Liver 0.02 0.002 0.02 
Blood 0.008 0.0004 0.008 
liver 0.0007 0.00005 0.0007 
Blood 0.03 0.003 0.03 
liver 0.002 0.00005 0.0006 0.002 
Blood 0.004 0.0002 0.004 
liver 5 0.06 0.5 5 
liver 0.004 0.0002 0.0001 0.004 
Liver 0.07 0.001 0.07 
liver 0.2 0.002 0.2 
Liver 0.5 0.004 0.5 

Prostate 0.3 0.001 0.3 
Immune, Nails 0.003 0.000004 0.003 

Kidney 0.04 0.0008 0.04 
Kidney 0.1 0.003 0.1 

None Reported 0.0001 0.00003 0.0002 
Blood, GS 0.05 0.00008 0.05 

CNS 0.02 0.0010 0.02 
Body Weighl 0.01 0.0001 0.01 

liver 0.07 0.0001 0.07 
Blood 0.005 0.000009 0.005 

6 0.06 0.5 7 
GS 0.03 0.02 0.0006 0.05 

liver 0.7 0.006 0.7 
liver 1 0.Q1 1 

Prostate 0.6 0.003 0.6 
3 0.02 0.02 3 

Liver 0.0007 0.0002 0.0009 
Immune, Nails 0.004 0.004 

Blood 0.002 0.002 
Kidney 0.001 0.001 
Kidney 0.0008 0.00004 0.0009 

NA 
0.008 0.0002 0.008 

Total Risk Across Soil 1E-05 Tolal Hazard Index Across All Media and All Exposure Routes 16 

Total Risk Across Groundwater 4E-05 

Total Risk Across SWMU 3· little Sulphur Creek 

'·""'-"11 
Total Risk Across Sediment Tolal Body Weight HI 

Total Risk Across All Media and All Exposure Routes 5E-05 Total GS HI 
Tolal Kidney HI 

Tolal Liver HI 
Tolal None Reported HI 

Tolal Proslate HI 
Tolal Nails HI 
Tolal CNS HI . 
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Medium 

Surface Soil 

Ground Water 

Surface Waler 

Sedimenl 

Scenario Timeframe: Future 
Receptor Population: On-Site Resident 
Rece tor A e: Child 

Exposure 
Medium 

I~unaca Mil 

Ground Water 

Surface Water 

Sediment 

Exposure 
Point 

, un 

SWMU 3 - Shallow Ground Water 

SWMU 3 - Little Sulphur Creek 

SWMU 3 - Little Sulphur Creek 

TABLE 9.23 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Chemical 

rinilrotoluene 
ino-4,6-Dinitrotoluene 
ino-2,S·Dinitrololuene 

RDX 
Barium 

admlurn 
~hromium 
ron 

NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

1e'U6 le'UI 
9E·Oa 2E·Oa 

4E·07 lE·07 

Exposure 
Roules Tala 

1e·06 
lE·07 

5E·07 

Chemical 

2,4,6·Trinitrololuene 
2-Amino-4,6-0initrotoluene 
4-Amino-2,6-0inilrololuene 

MX 
DX 
ariurn 
admium 
hromium 
on 

aad 
(TOlal·I--='=,-I----+-=-=-+----;"""''''''""-1I"aad (Tolal 2E·oa 2E·07 2E·06 

,1,2,2-Tetrachloroethane 
,1,2-Trichloroethane 
,1-Dichloroethene 
is-1,2-Dichloroethene 
etrachloroelhena 

rans-1,2-Dichloroelhene 
richloroethene 
inyl Chloride 

:

:;is-Trinitrotoluene 
mino-4,S-Dinitrotoluene 
mino-2,S-Dinilrotoluene 

lOX 
~Iuminum 

arlum 
admium 
hromium 

ron 
ganese 

m 

7E·05 lE·05 
5E·07 2E·07 
lE·06 lE·07 

3E·07 2E·Oa 

2E·04 6E·05 
2E·06 2E·Oa 
3E·07 

2E·05 

3E·06 9E·OS 
2E·Oa 7E·07 
5E·Oa lE·06 

5E·Oa 3E·07 

9E·06 2E·04 
4E·Oa 2E·06 
3E·09 3E·07 

7E·Oa 2E·05 

1,1,2,2-Tetrachloroethane 
,1,2-Trichloroethane 
,1-Dichloroethene 
is-1,2-Dichloroelhene 
etrachloroethene 
ans-1,2-Dichloroelhene 
richloroethene 
inyl Chloride 

:

:;is-Trinitrololuane 
mino-4,S-Dinitrololuene 
mino-2,S-Dinilrololuene 

OX 
luminum 
arium 
admium 
hromium 

ron 
asa 

(T olal' f--;3,eE;";.0"4-1--;7"'E.';'0""5 -1-"1 E;':.0;"S~+--;3,eE;";.0"4-111""rala (Tolal 

IBromomethane r~~momelhane 
12-~m~no-4,6-Dinilrotoluene Amino-4,6-0inilrotoluene 
!4-Amino-2,6-Dinltrotoluene Amino-2,6-Dinilrotoluene 
IRDX 6E·05 2E·07 6E·05 RDX 

(Tolal BE·05 2E·07 6E·05 (Total 

Primary 
Taroel Oroan 

NA 

Liver 
Liver 
Liver 
Liver 

Prostate 
Kidney 
Kidney 

None Reported 
Blood, GS 

NA 

liver 
Blood 
liver 
Blood 
liver 
Blood 
liver 
liver 
liver 
Liver 
liver 

Prostate 
Immune, Nails 

Kidney 
Kidney 

None Reported 
Blood, GS 

CNS 
Body Weight 

liver 
Blood 

GS 
liver 
Liver 

Prostate 

-Amino-4,6-Dinltrololuene -Amino-4,6-Dinilrotoluene Liver 
luminum luminum Immune, Nails 
ntimony ~nlimony Blood 

Barium Barium Kidney 
Cadmium admium Kidney 

Non-Carcinogenic Hazard Quotient 

Ingeslion 

0.07 
0.09 
o.oa 
0.001 
0.01 
0.05 
0.03 

0.0002 

0.07 
0.03 

0.002 
0.1 

0.006 
0.01 
16 

0.01 
0.2 
0.7 
2 

0.9 
0.009 

0.1 
0.3 

0.0004 
0.2 

o.oa 
0.04 
0.2 

0.02 
20 
0.1 
2 
5 
2 

0.003 
0.01 
0.007 
0.005 
0.003 

Inhalation 

0.0001 

0.2 
0.0006 

0.2 
0.04 

0.0 

Dermal 

0.02 
0.03 
0.02 

0.0003 
0.004 

0.002 

0.07 
0.003 

o.oooa 
0.00010 
0.005 
0.001 

0.0004 
o.a 

0.0002 
0.002 
0.003 
0.007 
0.002 

0.00001 
0.002 
o.ooa 

o.ooooa 
0.0002 
0.002 

0.0002 
0.4 

0.00002 
1.3 

0.001 
0.01 
0.02 
0.006 
0.04 

0.002 

0.0004 

Exposure 
Routes Tala 

0.09 
0.1 

0.10 
0.002 
0.02 
0.05 
0.03 

0.0002 

0.07 
0.03 
0.002 

0.1 
0.007 
0.01 
17 

0.01 
0.3 
0.7 
2 

0.9 
0.009 

0.1 
0.3 

0.0005 
0.2 

o.oa 
0.04 
0.7 

0.02 
22 
0.2 
2 
5 
2 

0.004 
0.01 

0.007 
0.005 
0.004 

ead ead NA 

b:============~==============~==================~b:==========~CT~0~la~11:::::::ti;~~;~~;;~~~;:+-------1~==========~~(lT~0~la~I~~~~~~~0~.0~3~~~~~~~0~.0~02~~~0~.0~3~1 
- - a ~ - - - m-- a a azare naex Across All Meala ana All t:.xposure Houtes 1__ 33 
Tolal Risk Across Groundwater 

Total Risk Across SWMU 3 - Little Sulphur Creek Tolal Blood HI 1 

Total Risk Across Sediment Tolal Body Weighl HI 1.04 
Total Risk Across All Media and All Exposure Routes - Tolal GS HI 1.5 

Tolal Kidney HI 0.6 
Tolalliver HI 27 

Total None Reported HI 

TOI~~~;~~t:itl:~: 11==~0~.i:;02F=l1 
Tolal CNS HI 0.08 
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~Timelrame: Future 
Population: On· Site Resident 
Aoe: Child 

Medium Exposure Exposure 
Medium Point 

Surface Soil Surface Soil SWMU 3 . 6-Acre Exposure Unit 

Ground Water Ground Waler SWMU 3 . Shallow Ground Water 

Surface Waler Surface Waler SWMU 3 - lillie Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

TABLE 9.24 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Roules Tal 

13,7,S-TeDO Equivalents lE·07 5E-09 lE-07 ,3,7,S·TeDO Equivalents 
,4,6-Trinitrotoluene lE-08 lE·09 1E-08 ,4,6·Trinitrotoluene 
-Amino-4,6-0inilrotoluene ·Amino·4,6·Dinitrololuene 
-Amino-2,6-Dinitrotoluene -Amino-2,S-Oinitrotoluene 
MX HMX 
DX 5E-08 5E·09 5E·08 ~DX 
arium Barium 
admium Cadmium 
hromium hromium 
on ron 
ead ead 

(Total 2E·07 lE-08 2E-07 (Total 
,1,2,2-Tetrachloroethane 7E·OS 2E-OS 5E-07 9E-OS ,1.2,2-Tetrachloroethane 
,1,2-Trichloroethane 5E-08 2E·08 3E·09 7E·08 ,1,2-Trichloroethane 
,1-0ichloroethene lE-07 2E-08 8E·09 lE·07 ,1-Dichloroethene 

:is-1,2-Dichloroethene is-l,2·Dichloroathene 
etrachloroethene 3E-08 2E-09 9E·09 4E·08 etrachloroelhene 
ans-1,2-Dlchloroelhene rans-1,2-Dichloroethene 
richloroethene 2E-05 7E-OS 2E·OS 2E·05 richloroethene 
inyl Chloride 2E-07 3E-09 7E-09 2E-07 inyl Chloride 
,4,S-Trinftrololuene 3E-08 5E-tO 3E-08 A,6·Trinitrotoluene 
·Amino-4,6·Dinilrotoluene -Amino-4.6-Dinitrotoluene 
-Amino-2,6-Dinitrotoluene ~-.:'.r:'ino-2,6-Dinilrotoluene 

RDX 2E-OS lE-08 2E·OS RDX 
luminum luminum 

Barium Barium 
Cadmium Cadmium 

hromium hromium 
on ron 

ganese Manganese 

m m 
ate 

(Total 3E-05 9E-OS 2E-OS 4E·05 (Total 
IBromomelhane IBromomelhane 
12-Amino-4,S-Oinilrotoluene 12-Amino-4,6-0initrotoluene 
1~-Amino-2,6-0Initrololuene 1~-Amino-2,6-Dinitrotoluene 
IRDX SE-OS 3E-08 SE·OS IRDX 

(Totat SE-OS 3E-08 SE·OS (Totat 
-Amino·4,6-Dinitrotoluene -Amino-4,6-Dinitrotoluene 
luminum luminum 
nlimony Antimony 

~ariur:' Barium 
adm,um admium 
ead ead 

ITotal -- .. -- (Total 

Non·Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
TamelOraan Routes Tota 

NA 
Liver 0.02 0.003 0.02 
Liver 0.03 0.003 0.03 
Liver 0.03 0.003 0.03 
Liver 0.0004 0.00005 0.0005 

Prostate 0.005 0.0005 0.005 
Kidney 0.02 0.02 
Kidney 0.01 0.0002 0.01 

None Reported 0.00008 0.00008 
Blood. GS 0.' 0.4 

NA 
0.5 0.010 0.5 

Liver 0.02 0.002 0.02 
Blood 0.008 0.0004 0.008 
Liver 0.0007 0.00005 0.0007 
Blood 0.03 0.003 0.03 
Liver 0.002 0.00005 O.OOOS 0.002 
Blood 0.004 0.0002 0.00' 
Liver 5 O.OS 0.5 5 
liver 0.004 0.0002 0.0001 0.004 
Liver 0.07 0.001 0.07 
Liver 0.2 0.002 0.2 
Liver 0.5 0.004 0.5 

Prostate 0.3 0.001 0.3 
Immune, Nails 0.003 0000004 0.003 

Kidney 0.04 0.0008 0.0' 
Kidney 0.1 0.003 0.1 

None Reported 0.0001 000003 0.0002 
Blood, GS 0.05 0.00008 0.05 

CNS 0.02 0.0010 0.02 
Body Weight 0.01 0.0001 0.01 

Liver 0.07 02 0.3 
Blood 0.005 0000009 0.005 

O.OS 0.7 7 
GS 0.03 0.02 O.OOOS 0.05 

Liver 0.7 O.OOS 0.7 
Liver 1 0.01 1 

Prostate O.S 0.003 O.S 
3 0.02 0.02 

Liver 0.0007 0.0002 0.0009 
Immune, Nalls 0.004 0.004 

Blood 0.002 0.002 
Kidney 0.001 0.001 
Kidney 0.0008 0.00004 0.0009 

NA 
0.008 0.0002 0.008 

Tolal Risk Across SOil Ii Tolal Hazard Index Across All Media and All Exposure Routes 10 

Tolal R,sk Across Groundwaler 
Tolal Risk Across SWMU 3· LIllie Sulphur Creek Total Blood HI II 0.5 

Total Risk Across Sediment Total Body Wei9ht HI I~ 
Tolal Risk Across All Medra and All Exposure Roules Total GS HI . 

Total Kidney HI 0.2 
Total Liver HI 8 

Total None Reported HI 
Tolal Proslale HI 

Total Nails HI 
Tolal eNS HI 

8120/2002 



Ie Timeframe: Future 
r Population: On-Site Resident 
r Aoe: Adult 

Medium Exposure Exposure 
Medium Point 

Surface Soil Surface SoH SWMU 3 - 1 Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Waler 

Surface Waler Surface Waler SWMU 3 - Liltle Sulphur Creek 

Sedlmenl Sediment SWMU 3 - Little Sulphur Creek 

TABLE 9.25 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Roules Tota 

2,3.7,8-TCDD Equivalents 5E-07 6E-06 6E-07 2,3,7,B-TCDD Equivalents 
2,4,6-Trinitrotoluene 6E-06 3E-06 1E-05 2,4,6-Trinitrotoluene 
2-Amino-4,6-Dinitrotoluene 2-Amino-4,6-Dinilrotoluene 
4-Amino-2,6-0initrololuene 4-Amino-2,6-0inilrololuene 
HMX HMX 
RDX 3E-OS 1E-05 4E-05 RDX 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Lead Lead 

(Total 4E-05 1E-05 5E-05 (Total 
1,1.2,2-Tetrachloroethane 6E-OS 1E-05 7E-06 1E-04 1,1,2,2-T elrachloroethane 
1 ,1.2-Trichloroethane 6E-07 1E-07 4E-06 6E-07 1,1,2-Trichloroelhane 
1,1-0ichloroelhene 1E-06 1E-07 1E-07 1E-06 1,l·Dichloroethene 
cis-1,2-Dichloroethene cis-1,2-Dichloroethene 
Tetrachloroethane 3E-07 1E-06 1E-07 4E-07 T elrachloroethene 
trans-1,2·Dichloroethene trans·1,2·Dichloroethene 
Trichloroethene 2E-04 5E-05 2E-05 3E-04 Trichloroethane 
Vinyl Chloride 3E-06 2E-06 9E-06 3E-06 Vinyl Chloride 
2.4,6-Trinllrotoluene 4E-07 6E-09 4E-07 2.4.6-Trinitrotoluene 
2·Amino-4,S·Dlnitrololuene 2·Amino-4,6·Dinilrotoluene 
4-Amino-2,6-Dlnitrololuene 4-Amino-2,S-Dinitrololuene 
RDX 3E-05 2E-07 3E-05 RDX 
Aluminum Aluminum 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Manganese Manganese 
Nickel Nickel 
Thallium Thallium 
Nitrate Nilrate 

(Total 3E-04 6E-05 3E-05 4E-04 (Total 
Bromomethane Bromomethane 
2-Amino-4,6-0initrotoluene 2-Amino-4,6-0inilrotoluene 
4-Amino-2,6-0initrotoluene 4-Amino-2,6-0inilrotoluene 
RDX 7E-05 4E-07 7E-05 RDX 

(Total 7E-05 4E-07 7E-05 (Total 
2-Amino-4,6-0initrololuene 2-Amino-4,6-0initrotoluene 
Aluminum Aluminum 
Antimony Antimony 
BariUm Barium 
Cadmium Cadmium 
Lead Lead 

(Total (Total 

Non·Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
TaraelOraan 

NA 
Liver 2 0.6 
liver 0.05 0.02 
Liver 0.03 0.01 
Liver 0.006 0.003 

Prostate 0.2 0.10 
Kidney 0.005 
Kidney 0.01 0.0010 

None Reported 0.00001 
Blood, GS 0.10 

NA 
2 0.6 

Liver 0.02 0.002 
Blood 0.006 0.0005 
liver 0.0006 0.00006 
Blood 0.03 0.003 
Liver 0.002 0.00003 0.0007 
Blood 0.004 0.0002 
Liver 4 0.04 0.5 
Liver 0.004 0.0001 0.0001 
liver 0.07 0.001 
liver 0.2 0.002 
Liver 0.5 0.004 

Prostate 0.2 0.001 
Immune, Nails 0.003 0.000006 

Kidney 0.03 0.001 
Kidney O.tO 0.004 

None Reported 0.0001 0.00004 
Blood, GS 0.05 0.0001 

CNS 0.02 0.001 
Body Weight 0.01 0.0001 

Liver 0.07 0.0002 
Blood 0.005 000001 

6 0.04 0.5 
GS 0.03 0.01 0.0007 

Liver 0.7 0.006 
Liver 0.01 

Prostate 0.6 0.003 
0.0 0.02 

Liver 0.0003 0.0002 
Immune, Nails 0.002 

Blood 0.0007 
Kidney 0.0005 
Kidney 0.0004 0.00006 

NA 
0.003 0.0003 

Total Risk Across Soil SE-OS 
Total Risk Across Groundwater (I~ 

Total Hazard Index Across All Media and All Exposure Roules 

Total Risk Across SWMU 3 - Little Sulphur Creek Total Blood HI 
Total Risk Across Sediment Total Body Weight HI 

Tolal Risk Across All Media and All Exposure Routes Total GS HI 
Total Kidney HI 

Total Liver HI 
Total None Reported HI 

Total Prostate HI 
Total Nails HI 
Total CNS HI 

Exposure 
Routes Tala 

2 
0.06 
0.05 
0.01 
0.3 

0.005 
0.01 

0.00001 
0.10 

3 
0.02 

0.006 
0.0007 

0.03 
0.002 
0.004 

5 
0.004 
0.07 
0.2 
0.5 
0.2 

0.003 
0.04 
0.1 

0.0002 
0.05 
0.02 
0.01 
0.Q7 

0.005 
6 

0.04 
0.7 

0.6 
3 

0.0005 
0.002 

0.0007 
0.0005 
0.0004 

0.004 

12 

0.2 

0.01 

0.2 

0.2 

10 
0.0002 

0.004 

0.02 
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e: uture 
scept~r Population: On-Site Resident 
eee tor A e: Adult 

Medium Exposure Exposure 
Medium Point 

Surface Soil Surface Soil SWMU 3 - 1 Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surlace Waler Surlace Water SWMU 3 - little Sulphur Creek 

Sedimenl Sediment SWMU 3 - Little Sulphur Creek 

TABLE 9.2B 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Oermal Exposure 
Routes Tota 

2,3,7,8-TCDD Equivalents 5E-08 2E-09 5E-08 2,3,7.8-TCDD Equivalents 
2,4,6-Trinitrotoluene 8E-07 9E-08 9E-07 2,4,6-Trinitrotoluene 
2-Amino-4.6-Dinitrololuene 2-Amino-4,6-0initrotoluene 
4-Amino-2,6-Dlnitrotoluene 4-Amino-2,6-0inllrololuene 
HMX HMX 
RDX 3E-OB 3E-07 3E-OB RDX 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Lead Lead 

(Tolal 3E-OB 4E-07 4E-06 (Tolal 
1,1,2,2-Tetrachloroethane 1E-05 1E-06 1E-OB 1E-05 1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 8E-OB 1E-08 BE-09 1E-07 1,1,2-Trichloroethane 
1,1-Dichloroethene 2E-07 1E-08 2E-08 2E-07 1,1-Dichloroethene 
cis-1,2-Dichloroethene cis-1,2-Dichloroethene 
T etrachloroethene 4E-OB 2E-09 2E-08 BE-OB Tetrachloroethene 
trans-1,2-Dichloroethene trans-1 ,2-Dichloroethene 
Trichloroethene 3E-05 5E-OB 3E-OB 3E-05 Trlchloroethene 
Vinyl Chloride 4E-07 2E-09 1E-OB 4E-07 Vinyl Chloride 
2,4,6-Trinitrotoluene 5E-OB 1E-09 5E-OB 2,4,6-Trinitrotoluene 
2-Amino-4,6-Dinitrotoluene 2-Amino-4,S-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene 4-Amino-2,6-Dinitrotoluene 
RDX 4E-OB 3E-OB 4E-OB RDX 
Aluminum Aluminum 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Manganese Manganese 
Nickel Nickel 
Thallium Thallium 
Nilrate Nilrate 

(Tolal 4E-05 7E-OB 4E-OB 5E-05 (Tolal 
Bromomelhane Bromomethane 
2-Amino-4,S·Dinitrotoluene 2-Amino-4,6-0inilrotoluene 
4-Amino-2,S-Dinitrotoluene 4-Amino-2,6-Dinilrotoluene 
RDX 9E-OB BE-OB 9E-OB RDX 

{Tolal 9E-OB BE-08 9E-OB (Tolal 
2-Amino-4,S-Oinitrotoluene 2-Amino-4,6-Dinilrotoluene 
Aluminum Aluminum 
Antimony Antimony 
Barium Barium 
Cadmium Cadmium 
Lead Lead 

(Tolal (Tolal 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Target On::jan 

NA 
Liver 0.5 O.OB 
liver 0.02 0.002 
liver 0,01 0.001 
liver 0.003 0.0003 

Prostate 0.08 0.009 
Kidney 0.002 
Kidney 0.004 0.00009 

None Reported 0.000004 
Blood, GS 0.03 

NA 
0.B8 0.073 

liver 0.009 0.0009 
Blood 0.004 0.0003 
liver 0.0003 0.00003 
Blood 0.01 0.002 
liver 0.0008 0.00001 0.0004 
Blood 0.002 0.0001 
liver 2 0.01 0.3 
Liver 0.002 0.00005 0.00007 
liver 0.03 0.0007 
Liver 0.09 0.0009 
Liver 0.2 0.002 

Prostate 0.1 0.0008 
Immune, Nails 0.001 0.000003 

Kidney 0.02 0.0005 
Kidney 0.05 0.002 

None Reported 0.00006 0.00002 
Blood, GS 0.02 0.00005 

CNS 0.01 O.OOOB 
Body Weight O.OOB O.OOOOB 

liver 0.03 0.00007 
Blood 0.002 0.000005 

0.01 0.3 
GS 0.01 0.003 0.0004 

Liver 0.3 0.003 
Liver O.B 0.007 

Proslate 0.3 0.002 
0.003 0.01 

Liver O.OOOOB 0.00002 
Immune, Nails 0.0004 

Blood 0.0002 
Kidney 0.0001 
Kidney 0.00009 0.000004 

NA 
0.0009 0.00002 

Total Risk Across Soil 4E·OS 

Tolal Risk Across GrOUndWaler, I~ 
Total Hazard Index Across All Media and All Exposure Routes 

Tolal Risk Across SWMU 3· lillie Sulphur Creek Tolal Blood HI 
Total Risk Across Sediment Tolal Body Weight HI 

Total Risk Across All Media and All Exposure Routes Total GS HI 
Tolal Kidney HI 

Total Liver HI 
Tolal None Reported HI 

Total Prostate HI 
Total Nails HI 
Tolal CNS HI 

Exposure 
Routes Tala 

O.B 
0.02 
0.01 

0.003 
0.09 

0.002 
0.004 

0.000004 
0.03 

0.7B 
0.01 

0.004 
0.0003 

0.02 
0.001 
0.002 

2 
0.002 
0.03 
0.09 
0.2 
0.1 

0.001 
0.02 
0.05 

0.00008 
0.02 
0,01 

O.OOB 
0.03 

0.002 
3 

0.02 
0.3 
O.B 
0.3 
1 

0.00009 
0.0004 
0.0002 
0.0001 

0.00009 

0.0009 

0.08 

0.006 

0.07 

0.07 

4 
0.00008 

0.5 

0.002 

0.01 

812012002 



Medium 

I~unace Mil 

IGround Water 

ISurface Water 

Sediment 

e: t-uture 
IIReceptor Population: On-Site Resident 
IIReceplor Age: Adull 

Exposure 
Medium 

unace ~Oll 

Ground Water 

Surface Waler 

Sediment 

Exposure 
Poinl 

vv IVIU " • o' ere t:.xposure unll 

SWMU 3· Shallow Ground Water 

SWMU 3 - lillie Sulphur Creek 

SWMU 3 - Little Sulphur Creek 

TABLE 9.27 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

ffiTI'-'UU oquivalenls bo-Uf "O-U. "o-Uf ~OqUiValenls 
6-Trinitrotoluene 4E-OB lE-OB 5E-OB 6·Trinilrololuene 

-Amino-4,6·Dinilrotoluene ·Amino-4,6·Dinitrotoluene 
-Amino-2,6-Dinilrotoluene ·Amino-2,6·Dinitrololuene 

HMX MX 
RDX 2E-07 7E-OB 2E-07 DX 
Barium aTiurn 

admium admium 
Chromium hromium 
ron ron 
ead ead 

(Tolal 7E-07 lE-07 9E-07 (Tolal 
,1,2,2-Tetrachloroethane BE-OS lE-OS 7E-06 lE-04 ,1,2,2·Tetrachloroethane 
,1,2·Trichloroethane 6E-07 lE-07 4E-OB BE-07 ,1,2· Trichloroethane 
,1-Dichloroethene lE-06 IE-07 lE-07 1E-06 ,1·Dichloroelhene 
:is·1,2·Dichloroethene :is·1,2·Dichloroelhene 
etrachloroelhene 3E-07 lE-OB lE-07 4E-07 etrachloroelhene 
ans·1,2·Dichloroelhene ans·1,2-Dichloroethene 
richloroethene 2E-04 SE-OS 2E-OS 3E-04 richloroelhene 
inyl Chloride 3E-06 2E-OB 9E-OB 3E-06 inyl Chloride 

::f~~Trinilrololuene 4E-07 6E-09 4E-07 ::~r Trinitrololuene 
mino-4,S-Dinitrotoluene mino-4,S-Dinilrotoluene 

-Amino-2,S-Dinitrotoluene mino-2,S-Dinilrotoluene 
RDX 3E-05 2E-07 3E-05 RDX 

luminum luminum 
Barium Barium 

admium admium 
Chromium Chromium 
ron 

ese ese 

m m 
rate 

(Tolal 3E-04 6E-OS 3E-OS 4E-04 (Tolal 
omelhane 

[1rmSlhane i no·4, S-0 i nitratol uene mino-4,S-Dinitratoluene 
ino-2,S-Dinitrotoluene mino-2.S-Dinitrotoluene 

7E-OS 4E-07 7E-05 X 
(Tolal 7E-05 4E-07 7E-05 (Tolal 

~~Amino-4,6-Dinitratoluene -Amino-4,S-Dinilrololuene 
luminum luminum 

~ntimony 
Barium 

~ntimony 
Barium 

Cadmium admium 
sad ead 

(Tolal .. ·;m (Tolal 

oa 

Tolal Risk Across Groundwater 
Tolal Risk Across SWMU 3 - Little Sulphur Creek 

Total Risk Across Sediment 
Tolal Risk Across All Media and All Exposure Routes 

Non·Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
T arQel OrQan Routes Tala 

NA 
Liver 0.007 0003 0.01 
Liver 0.010 0.004 0.01 
Liver O.OOB 0.003 0.01 
Liver 0.0001 0.00005 0.0002 

Prostate 0.002 0.0006 0.002 
Kidney 0.005 0.005 
Kidney 0.003 00003 0.004 

None Reported 0.00002 0.00002 
Blood, GS 0.1 0.1 

NA 
0.2 0.01 0.2 

Liver 0.02 0.002 0.02 
Blood O.OOB 0.0005 O.OOB 
Liver 0.0006 0.00006 0.0007 
Blood 0.03 0.003 0.03 
Liver 0.002 0.00003 0.0007 0.002 
Blood 0.004 0.0002 0.004 
Liver 4 0.04 0.5 5 
Liver 0.004 0.0001 0.0001 0.004 
Liver 0.07 0.001 0.Q7 
Liver 0.2 0.002 0.2 
Liver 0.5 0.004 0.5 

Prostate 0.2 0.001 0.2 
Immune, Nails 0.003 0.000006 0.003 

Kidney 0.03 0.001 0.04 
Kidney 0.10 0.004 0.1 

None Reported 0.0001 0.00004 0.0002 
Blood. GS 0.05 0.0001 0.05 

CNS 0.02 0.001 0.02 
Body Weight 0.01 0.0001 0.01 

Liver 0.07 0.0002 0.07 
Blood 0.005 0.00001 0.005 

6 0.04 0.5 6 
GS 0.03 0.01 0.0007 0.04 

liver 0.7 0.006 0.7 
Liver 1 0.01 

Prostate 0.6 0.003 0.6 
0.01 0.02 3 

Liver 0.0003 0.0002 0.0005 
Immune. Nails 0.002 0.002 

Blood 0.0007 0.0007 
Kidney 0.0005 0.0005 
Kidney 0.0004 0.00006 0.0004 

NA 
0.003 0.0003 0.004 

azare naex Across All Meala ana All I:xposure oU1eS 

'~"-"'! Total Body Weight HI 
Total GS HI 

Tolal Kidney HI 
Total Liver HI 

Total None Reported HI 
Total Prostate HI 

Tolal Nails HI 0.004 

Tolal CNS HI 0.02 
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Medium 

Surface Soil 

Ground Water 

Surface Water 

Sediment 

Scenario Timeframe: Future 
Receptor Population: On·Site Resident 
AeceDlor Ace: Adult 

Exposure Exposure 
Medium Point 

Surface Soil SWMU 3 - 6-Acre Exposure Unit 

Ground Water SWMU 3 . Shallow Ground Water 

Surface Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

TABLE 9,2B 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,7,B-TCDD Equivalents SE-OB 2E-09 SE-OB 2,3,7,B-TCDD Equivalents 
2,4.6-Trinitrotoluene 4E-09 4E-10 4E-09 2.4,6-Trinitrotoluene 
2-Amino-4,S-Dinilrololuene 2-Amlno-4,6-Dinitrotoluene 
4-Amino-2,6-Dinilrotoluene 4-Amino-2,6-0initrololuene 
HMX HMX 
RDX 2E-OB 2E-09 2E-OB RDX 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Lead Lead 

1T0iai 7E-OB 4E-09 BE-OB (Tolal 
1.1,2,2·Tetrachloroethane 1E-OS 1E-OS 1E-OS 1E-OS 1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane BE-OB 1E-OB SE-09 1E-07 1,1,2·Trichloroethane 
1.1·0ichloroethene 2E-07 1E-OB 2E-OB 2E-07 1,1-0ichloroethene 
cis-l,2-Dichloroethene cis-1,2-0ichloroelhene 
Tetrachloroethene 4E-OB 2E-09 2E-OB SE-OB Tetrachloroethene 
Irans-l.2-0ichloroethene trans-l,2-0ichloroethene 
Trichloroethene 3E-OS 5E-OS 3E-OS 3E-OS Trichloroethene 
Vinyl Chloride 4E-07 2E-09 1E-OB 4E-07 Vinyl Chloride 
2,4,6·Trinltrotoluene SE-OB 1E-09 SE-OB 2,4,6-Trinitrotoluene 
2-Amino·4,6·Dinitrotoluene 2-Amino-4,6-0initrotoluene 
4-Amino·2,6-Dinitrotoluene 4-Amino-2,6-0initrotoluene 
RDX 4E-OS 3E-OB 4E-OS RDX 
Aluminum Aluminum 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Manganese Manganese 
Nickel Nickel 
Thallium Thallium 
Nitrate Nitrate 

ITolal 4E-OS 7E-OS 4E-OS 5E-OS (Tolal 
Bromomethane Bromomethane 
2-Amino-4,6-Dinitrotoluene 2-Amino-4,6-0initrotoluene 
4-Amino-2,6-0inilrotoluene 4-Amino-2.6-0initrololuene 
RDX 9E-OS SE-OB 9E-OS RDX 

{Tolal 9E-OS SE-OB 9E-OS (Tolal 
2-Amino-4,6-0initrotoluene 2-Amino-4,6-0initrotoluene 
Aluminum Aluminum 
Antimony Antimony 
Barium Barium 
Cadmium Cadmium 
Lead Lead 

(Tolal (Tolal 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
TarQet OrQan 

NA 
Liver 0.002 0.0003 
liver 0.003 0.0004 
liver 0.003 0,0003 
liver 0,00004 O.OOOOOS 

Proslate O.OOOS O.OOOOS 
Kidney 0.002 
Kidney 0.001 0.00002 

None Reported O.OOOOOB 
Blood, GS 0.04 

NA 
O.OS 0001 

LIver 0.009 0.0009 
Blood 0,004 0.0003 
LIver 0,0003 0.00003 
Blood 0.01 0.002 
LIver O,OOOB 0.00001 0.0004 
Blood 0,002 0.0001 
Liver 2 0.01 0,3 
Liver 0,002 0.00005 0.00007 
Liver 0.03 0,0007 
Liver 0.09 0,0009 
Liver 0.2 0,002 

Proslate 0.1 O.OOOB 
Immune, Nails 0,001 0.000003 

Kidney 0,02 0.0005 
Kidney O,OS 0.002 

None Reported O,OOOOS 0.00002 
Blood, GS 0.02 OOOOOS 

CNS 0,01 O,OOOS 
Body Weight O,OOS O.OOOOS 

Liver 0,03 0.00007 
Blood 0.002 0.000005 

3 0.01 0,3 
GS 0.01 0.003 0,0004 

Liver 0.3 0,003 
Liver O,S 0,007 

Prostate 0,3 0.002 
0.003 0.Q1 

Liver O.OOOOB 0.00002 
Immune, Nails 0.0004 

Blood 0.0002 
Kidney 0.0001 
Kidney 0.00009 0.000004 

NA 
0.0009 0,00002 

Total Risk Across Soil BE-OB Total Hazard Index Across All Media and All Exposure Routes 
Total Risk Across Groundwater SE-05 

Tolal Risk Across SWMU 3 - Little Sulphur Creek Total Blood HI 
Total Risk Across Sediment Total Body Weight HI 

Total Risk Across All Media and All Exposure Routes SE-OS Tolal GS HI 
Total Kidney HI 

Tolal Liver HI 
Total None Reported HI 

Tolal Prostate HI 
Tolal Nails HI 
Tolal CNS HI 

Exposure 
Routes Tota 

0,003 
0,004 
0.003 

O.OOOOS 
O.OOOS 
0.002 
0.001 

O,OOOOOB 
0,04 

O,OS 
0.Q1 
0,004 

0.0003 
0.02 
0.001 
0.002 

2 
0,002 
0,03 
0,09 
0,2 
0,1 

0,001 
0,02 
0,05 

O.OOOOB 
0,02 
0.Q1 

O,OOS 
0.03 

0,002 
3 

0,02 
0.3 
O.S 
0,3 
1 

0,00009 
0,0004 
0,0002 
0,0001 
0,00009 

0,0009 

0.09 
O,OOS 
O.OB 
0.07 

0.00009 
0.4 

0,002 
0.Q1 
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Medium Exposure Exposure 
Medium Point 

Surface Soil Surtace Soil SWMU 3 - 1 Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surface Water Surface Water SWMU 3 - lillie Sulphur Creek 

Sediment Sediment SWMU 3 - little Sulphur Creek 

TABLE 9.29 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tata 

2,3,7,B-TCDD Equivalents 2E-06 2E-07 2E-06 2,3,7,8·TCDD Equivalents 
2.4,6-Trinilrololuene 3E-05 9E-06 4E-05 2,4,6-Trinitrotoluene 
2-Amino-4,6·Dinltrotoluene 2-Amino-4,6-0inilrotoluene 
4-Amino-2,6-0initrololuene 4-Amino-2.6-Dinilrotoluene 
HMX HMX 
RDX 9E-05 3E-05 1E-04 RDX 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Lead Lead 

(Tolal 1E-04 4E-05 2E-04 (Tolal 
1,1,2,2-Tetrachloroethane 2E-04 3E-05 1E-05 2E-04 1,I,2,2-Tetrachloroethane 
1,1,2-TrIchloroethane 1E-06 3E-07 5E-OB 1E-06 1,I,2-Trichloroethane 
1,1-Dichloroethene 2E-06 2E-07 2E-07 3E-06 1,1-Dichloroethene 
cis-1,2-0ichloroethene cis-1,2-Dichloroethene 
Tetrachloroethene 6E-07 3E-OB 2E-07 8E-07 T etrachloroelhene 
trans-l,2-0ichloroethene trans-1,2-Dichloroethene 
Trichloroethene 3E-04 1E-04 3E-05 5E-04 Trichloroethene 
Vinyl Chloride 5E-06 4E-08 1E-07 5E-06 Vinyl Chloride 
2,4,6-Trinitrototuene 7E-07 9E-09 7E-07 2,4,6-Trinitrotoluene 
2-Amlno-4,6-Dlnitrotoluene 2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene 4-Amlno-2,6-Dinitrotoluene 
RDX 5E-05 2E-07 SE-05 RDX 
Aluminum Aluminum 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Manganese Manganese 
Nickel Nickel 
Thallium Thallium 
Nitrate Nitrate 

(Tolal 6E-04 1E-04 4E-05 7E-04 (Total 
Bromomethane Bromomelhane 
2-Amino-4,6-Dinitrotoluene 2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene 4-Amino-2,6-Dinitrotoluene 
RDX 1E-04 SE-07 1E-04 RDX 

(Total 1E-04 5E-07 1E-04 (Total 
2-Amino-4,6-Dinitrotoluene 2-Amino-4,6-Dinilrotoluene 
AlumInUm Aluminum 
Antimony Antimony 
Barium Barium 
Cadmium Cadmium 
Lead Lead 

(Tolal (Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Taroel Oraan 

NA 
liver 
liver 
Liver 
Liver 

Prostate 
Kidney 
Kidney 

None Reported 
Blood, GS 

NA 

Liver 
Blood 
Liver 
Blood 
liver 
Blood 
liver 
Liver 
liver 
liver 
Liver 

Prostate 
Immune, Nails 

Kidney 
Kidney 

None Reported 
Blood, GS 

CNS 
BodyWeighl 

liver 
Blood 

GS 
liver 
Liver 

Prostate 

Liver 
Immune, Nails 

Blood 
Kidney 
Kidney 

NA 

Total Risk Across Soil 2E-04 Total Hazard Index Across All Media and All Exposure Routes 
Total RIsk Across Groundwater 7E-04 

Total Risk Across SWMU 3 -little Sulphur Creek 1E-04 
Total Risk Across Sediment 

Total Risk Across All MedIa and All Exposure Routes 1E-03 

Exposure 
Routes Tala 
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Medium 

Surface Soil 

Ground Waler 

Surface Waler 

Sediment 

11=:;:~:~~Timeframe; Future scept~r Population: On-Site Resident 
eceDlor AQe, Lilelonq (Child and Adult) 

Exposure 
Medium 

Surface Soil 

Ground Waler 

Surface Waler 

Sediment 

Exposure 
Point 

SWMU 3 - 1 Acre Exposure. Unit 

SWMU 3 - Shallow Ground Water 

SWMU 3 - Little Sulphur Creek 

SWMU 3 - Little Sulphur Creek 

TABLE 9.30 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal EXPOS~~~a 
Routes T 

,3,7,B-TCDD Equivalenls 2E-07 6E-09 2E-07 ,3,7,8-TCDD Equivalents 
E,6-Trinitrololuene 3E-OB 3E-07 3E-06 ~:~,6-Trinitrotoluene 

Amino-4,6-Dinitrotoluene Amino-4,6-0inilrotoluene 
Amino-2,S·Dinitrololuene -Amino-2,6-Dinilrotoluene 

HMX ~MX 
RDX lE-05 lE-06 lE-05 RDX 
Barium Barium 
Cadmium admium 

hromium Chromium 
ron Iron 
ead ead 

(Tolal lE-05 lE-06 lE-05 (Tolal 
,1,2,2-Tetrachloroethane 2E-05 3E-06 2E-06 2E-05 ,1,2.2-Tetrachloroelhane 
11,2-Trichloroethane lE-07 3E-OB 9E-09 2E-07 ,1,2-Trichloroelhane 
,1-Dichloroethene 3E-07 3E-OB 3E-OB 3E-07 ,1-Dichloroethene 
:is-1,2-Dichloroethene is-1 ,2-Dichloroethene 
etrachloroethene 7E-OB 4E-09 3E-OB lE-07 elrachloroelhene 
ans-1,2-Dichloroethene rans-1,2-Dichloroethene 
richloroethene 4E-05 lE-05 5E-06 6E-05 rlchloroelhene 
Inyl Chloride 6E-07 5E-09 2E-OB BE-07 inyl Chloride 
4,6-Trinitrotoluene BE-OB lE-09 BE-OB ::~rTrinilrotoluene 
Amlno-4,S-Dinilrololuene rnino-4,S-Dinitrololuene 
Amino-2,S-Dinilrotoluene mino-2,S-Dinitrololuene 

RDX BE-06 4E-OB BE-OB lOX 
Aluminum luminum 
Barium arium 

admium admium 
Chromium hromium 
ron 

ganese 

(Tolal 7E-05 2E-05 7E-06 9E-05 (Tolal 

Igfrelhane gf~tane Ino-4,S-Dinitrotoluene mino-4,S-Oinitrololuene 
;ino-2,S-Dinitrotoluene mino-2,S-Dinitrololuene 

lE-05 9E-OB lE-05 X 
(Tolal lE-05 9E-OB lE-05 (Tolal 

-Amino-4,S-Dinilrotoluene 2-Amino-4,S-Dinitrololuene 
Aluminum Aluminum 
~nlimony 
Barium 

~ntimony 
Barium 

Cadmium Cadmium 
ead ead 

(Tolal (Tala I 

Non-Carcinogenic Hazard Quotient 

Primary Ingeslion Inhalation Dermal 
TarO'SIOr an 

NA 
Liver 
Liver 
Liver 
Liver 

Prostate 
Kidney 
Kidney 

None Reported 
Blood, GS 

NA 

Liver 
Blood 
Liver 
Blood 
Liver 
Blood 
Liver 
Liver 
Liver 
Liver 
Liver 

Prostate 
Immune, Nails 

Kidney 
Kidney 

None Reported 
Blood, GS 

CNS 
Body Welghl 

Liver 
Blood 

GS 
Liver 
Liver 

Proslale 

Liver 
Immune, Nails 

Blood 
Kidney 
Kidney 

NA 

Total Risk Across Soil 1 E-05 

Tolal Risk Across Groundwater .;; I~I 
Tolal Hazard Index Across Ail Media and All Exposure Routes 

Tolal Risk Across SWMU 3 - Little Sulphur Creek 
Total Risk Across Sedimenl 11 II 

Total Risk Across All Media and All Exposure Routes II lE-04 II 

Exposure 
Routes Tota 
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Medium Exposure Exposure 
Medium Point 

urface Soil Surface Soil SWMU 3 - 6-Acre Exposure Unit 

Ground Water Ground Waler SWMU 3 - Shallow Ground Water 

ISurface Water Surface Water SWMU 3 - Little Sulphur Creek 

ISediment Sedimenl SWMU 3 - Liltle Sulphur Creek 

TABLE 9.31 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Roules Tota 

2,3,7,B·TCDD Equivalents 2E-06 2E-07 2E-06 2,3,7,e·TCDD Equivalents 
2,4.6-Trinitrotoluene 1E-07 4E-OB 2E-07 2,4,6· Trinitrotoluene 
2-Amino-4.6-Dinilrotoluene 2·Amino·4,6·0initrololuene 
4-Amino-2.6-Dinilrotoluene 4-Amino-2,6-Dinitrotoluene 
HMX HMX 
RDX 6E-07 2E-07 BE-07 RDX 
Barium Barium 
Cadmium Cadmium 

hromium Chromium 
on Iron 
ead Lead 

(T0181 2E-06 4E-07 3E-06 (T01al 
1,1,2,2-Tetrachloroethane 2E-04 3E-OS 1E-OS 2E-04 1,1,2,2-Tetrachloroethane 
,1,2-Trichloroethane 1E-06 3E-07 SE-OB 1E-06 1,1,2-Trichloroethane 
,1-Dichloroethene 2E-06 2E-07 2E-07 3E-06 ,1-Dichloroethene 

cis-1,2-Dichloroethene is-l,2-Dichloroelhene 
etrachloroethene 6E-07 3E-OB 2E-07 BE-07 etrachloroethene 

rans-l,2-Dichloroethene ans-l,2-Dichloroethene 
richloroethene 3E-04 1E-04 3E-OS SE-04 richloroethene 
inyl Chloride SE-06 4E-OB 1E-07 SE-06 inyl Chloride 
.4,6-Trinitrotoluene 7E-07 9E-09 7E-07 ~:~:~-Trinitrotoluene 

2-~m!no-~,6-Dinitrotoluene mino-4,6-Dinitrotoluene 
-Amino-2,6-Dinitrotoluene -Amino-2,6-Dinitrotoluene 

RDX SE-OS 2E-07 SE-OS RDX 
luminum luminum 

Barium Barium 
admlum admium 

Chromium Chromium 
ron 

ese ese 

m 

(T01al 6E-04 1E-04 4E-OS 7E-04 (T0181 

r~~~~~lhane 
omethane 

mino-4,6-Dinltrotoluene mino-4,6-Dinitrotoluene 
mino-2,6-Dinitrotoluene mino-2,6-Dinitrotoluene 

RDX 1E-04 SE-07 1E-04 RDX 
(Tolal 1E-04 SE-07 1E-04 (Tolal 

-Amino-4,6-Dinitrotoluene -Amino-4,6-Dinitrotoluene 
luminum luminum 

~ntimony 
Barium 

~ntimony 
Barium 

Cadmium Cadmium 
ead oad 

(Tolal (Tolal 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Taroet Orqan 

NA 
liver 
liver 
liver 
liver 

Prostate 
Kidney 
Kidney 

None Reported 
Blood, GS 

NA 

liver 
Blood 
Liver 
Blood 
Liver 
Blood 
Liver 
Liver 
Liver 
Liver 
Liver 

Prostate 
Immune, Nails 

Kidney 
Kidney 

None Reported 
Blood, GS 

CNS 
Body Weight 

Liver 
Blood 

GS 
Liver 
Liver 

Prostate 

Liver 
Immune, Nails 

Blood 
Kidney 
Kidney 

NA 

Total Risk Across Soil 

~I 
Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across Groundwaler 
Tolal Risk Across SWMU 3 - Little Sulphur Creek 

T alai Risk Across Sediment II 
Tolal Risk Across All Media and All Exposure Routes 9E-04 II 

Exposure 
Routes Tala 
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Medium Exposure Exposure 
Medium Point 

Surface Soil Surface SoH SWMU 3 - 6-Acre Exposure Unit 

Ground Water Ground Water SWMU 3 . Shallow Ground Water 

Surface Water Surface Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 . Little Sulphur Creek 

TABLE 9.32 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,7,S·TCDD Equivalents 2E-07 BE-09 2E-07 2,3.7,a·TCDD Equivalents 
2,4,6-Trinitrotoluene 1E-OB 1E-09 1E-OB 2,4,6-Trinitrotoluene 
2-Amino-4,6-DinilrotoJuene 2-Amino-4,6-Dinitrololuene 
4-Amino-2,6·Dinilrotoluene 4-Amino-2,6-Dinitrololuene 
HMX HMX 
RDX BE-DB 7E-09 7E-OB RDX 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Iron Iron 
Lead Lead 

(Tolal 3E-07 IE-DB 3E-07 (Tolal 
1 ,1,2,2-Tetrachloroethane 2E-05 3E-OB 2E-06 2E-05 1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane IE-07 3E-OB 9E-09 2E-07 1,1,2-Trichloroethane 
1,1-Dichloroethene 3E-07 3E-OB 3E-OB 3E-07 1,1-Dichloroethene 
cls-1,2-Dichloroethene cis-1,2-Dichloroethene 
Tetrachloroethene 7E-OB 4E-09 3E-OB 1E-07 Tetrachloroethene 
trans-1,2-Dichloroethene trans-1,2-Dichloroethene 
Trichloroethene 4E-05 1E-05 5E-OB BE-05 Trichloroethane 
Vinyl Chloride BE-07 5E-09 2E-OB BE-07 Vinyl Chloride 
2,4,6-Trinitrotoluene BE-DB 1E-09 BE-DB 2,4,6-Trinilrotoluene 
2-Amino-4,6-Dlnitrotoluene 2-Amino-4,6·Dinitrololuene 
4-Amino-2,6-Dinitrotoluane 4·Amino·2,6·Dinitrotoluene 
RDX BE-DB 4E-OB BE-DB RDX 
Aluminum Aluminum 
Barium Barium 

admium Cadmium 
Chromium Chromium 

on 
nganesa nganese 

m m 

(Tolal 7E-05 2E-05 7E-OB 9E-05 (Tolal 
om ethane ~~)omomethane 

Amino-4,6-DinitrotoJuene Amino·4,6·Dinilrotoluene 
4·Amino-2,6-Dinitrotoluene 4·Amino·2,6-Dinilrotoluene 
RDX 1E-05 9E-OB IE-05 RDX 

(Tolal 1E-05 9E-OB IE-05 (Tolal 
2-Amino-4,6-Dinilrotoluene 2·Amino·4,6·Qinitrololuene 
AlUminum Aluminum 
Antimony Antimony 
Barium Barium 
Cadmium Cadmium 
Lead oad 

(Tolal (Tolal 

Non·Carcinogenic Hazard Quolient 

Primary Ingestion Inhalalion Dermal 
Taraet Oraan 

NA 
Liver 
liver 
liver 
Liver 

Prostate 
Kidney 
Kidney 

None Reported 
Blood, GS 

NA 

LIver 
Blood 
Liver 
Blood 
Liver 
Blood 
Liver 
Liver 
Liver 
Liver 
Liver 

Prostate 
Immune, Nails 

Kidney 
Kidney 

None Reported 
Blood, GS 

CNS 
Body Waighl 

Liver 
Blood 

GS 
Liver 
Liver 

Prostate 

Liver 
Immune, Nails 

Blood 
Kidney 
Kidney 

NA 

.. '~ .. ~ Total Hazard Index Across All Media and All Exposure Routes 
Tolal Risk Across Groundwater 

Tolal Risk Across SWMU 3· little Sulphur Creek 
Total Risk Across Sediment 

Total Risk Across All Media and All Exposure Roules 1-

Exposure 
Routes Tota 

812012002 



RAGS Part D Table 10 

Risks Assessment Summaries 



Table No. 
10·1 
10-2 
10-3 
10-4 
10-5 
10-6 
10-7 
10-8 
10-9 
10-10 
10-11 
10-12 
10-13 
10-14 
10-15 
10-16 
10-17 
10-18 
10-19 
10-20 
10-21 
10-22 
10-23 
10-24 
10-25 
10-26 
10-27 
10-28 
10-29 
10-30 
10-31 
10-32 

LIST OF TABLES 
RAGS PART D TABLE 10 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

Adolescent Trespassers - Reasonable Maximum Exposures 
Adolescent Trespassers - Central Tendency Exposures 
Off-Site Child Residents - Reasonable Maximum Exposures 
Off-Site Child Residents - Central Tendency Exposures 
Off-Site Adult Residents - Reasonable Maximum Exposures 
Off-Site Adult Residents - Central Tendency Exposures 
Off-Site Lifelong Residents - Reasonable Maximum Exposures 
Off-Site Lifelong Residents - Central Tendency Exposures 
Construction Workers - Reasonable Maximum Exposures 
Construction Workers - Central Tendency Exposures 
Maintenance Workers - Reasonable Maximum Exposures 
Maintenance Workers - Central Tendency Exposures 
Occupational Workers - Reasonable Maximum Exposures 
Occupational Workers - Central Tendency Exposures 
Child Recreational Users - Reasonable Maximum Exposures 
Child Recreational Users - Central Tendency Exposures 
Adult Recreational Users - Reasonable Maximum Exposures 
Adult Recreational Users - Central Tendency Exposures 
Lifelong Recreational Users - Reasonable Maximum Exposures 
Lifelong Recreational Users - Central Tendency Exposures 

·On-Site Child Resident - 1-Acre Surface Soil Exposure Unit - Reasonable Maximum Exposures 
On-Site Child Resident - 1-Acre Surface Soil Exposure Unit - Central Tendency Exposures 
On-Site Child Resident - 6-Acre Surface Soil Exposure Unit - Reasonable Maximum Exposures 
On-Site Child Resident - 6-Acre Surface Soil Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident - 1 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult Resident - 1 Acre Exposure Unit - Central Tendency Exposures 
On-Site Adult Resident - 6 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Adult Resident - 6 Acre Exposure Unit - Central Tendency Exposures 
On-Site Lifelong Resident - 1 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Lifelong Resident - 1 Acre Exposure Unit - Central Tendency Exposures 
On-Site Lifelong Resident - 6 Acre Exposure Unit - Reasonable Maximum Exposures 
On-Site Lifelong Resident - 6 Acre Exposure Unit - Central Tendency Exposures 
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Medium 

Surface Soil 

Surface Water 

Sediment 

Scenario Timeframe: CurrenVFulure 
Receptor Population: Trespassers 
Rece tor A e: Adolescent 

Exposure Exposure 
Medium Point 

Surface Soil SWMU 3 - Old Jeep Trail 

Surface Water SWMU 3 - Li«le Sulphur Creek 

Sediment SWMU 3 - Li«le Sulphur Creek 

Chemical 

TABLE 10.1 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal I Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

Chemical Non-Carcinogenic Hazard Quotient 

Primary ,I Ingestion I Inhalation I Dermal II Exposure 
TarQet OrQan Routes Tota 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 
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Medium 

Surface Soil 

Surface Water 

Sediment 

cenario Timeframe: CurrenVFuture 
eceptor Population: Trespassers 
ece tor A e: Adolescent 

Exposure Exposure 
Medium Point 

Surface Soil SWMU 3 - Old Jeep Trail 

Surface Water SWM U 3 - Little Sulphur Creek 

Sediment SWM U 3 - Little Sulphur Creek 

Chemical 

TABLE 10.2 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal II Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I Ingestion I Inhalation I Dermal I Exposure 
Tarqet Orqan Routes Tota 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 
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Medium Exposure 
Medium 

Surface Water 

CurrenVFuture 
Off-Site Resident 

Exposure 
Point 

SWM U 3 - little Sulphur Creek RDX 

Chemical 

(Total 

TABLE 10.3 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

9E-06 -- 3E-08 9E-06 
9E-06 -- 3E-08 9E-06 

Total Risk Across Groundwater 9E-06 

Total Risk Across All Media and All Exposure Routes 9E-06 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

RDX Prostate 0.3 -- 0.0009 0.3 
(Total 0.3 -- 0.0009 0.3 

Total Hazard Index Across All Media and All Exposure Routes 0.3 

Total Prostate HI II 0.3 
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Medium 

Surface Water 

cenario Timeframe: CurrenVFuture 
eceptor Population: Off-Site Resident 
ece tor A e: Child 

Exposure Exposure 
Medium Point 

Surface Water SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE lOA 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingeslion I Inhalation I Dermal I, Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I Ingestion I Inhalation I Dermal II Exposure 
TarQet OrQan Routes Tota 

All Hazard Quotients less than 1 

8/20/2002 



CurrenVFu1Ure 

Medium Exposure Exposure 
Medium Point 

Surface Water Surface Water SWMU 3 - Little Sulphur Creek RDX 

Chemical 

(Total 

TABLE fO.S 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

fE-OS .. 6E-08 fE-OS 
fE-OS .. 6E-08 fE-OS 

Total Risk Across Groundwater I fE-OS 

Total Risk Across All Media and All Exposure Routes I fE-OS 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Tarqet Orqan Route~1 

RDX Prostate 0.09 .. 0.0005 O. 
(Total 0.09 .. 0.0005 O. 

I Total Hazard Index Across All Media and All Exposure Routes I 0.09 I 
I 

Total Prostate HI II 0.09 
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Medium 

Surface Water 

Exposure 
Medium 

Surface Water 

Current/Future 
Off-Site Resident 

Exposure 
Point 

X 

Chemical 

Total 

TABLE 10.6 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

1E-06 1E-08 
1E-06 1E-08 

Total Risk Across Groundwater 

Total Risk Across All Media and All Exposure Routes 

Chemical Non-Carcinogenic Hazard Quotient 

Ingeslion Inhalation Dermal 

0.04 0.0003 
0.04 0.0003 

Exposure 
Routes Tota 

0.04 
0.04 

Total Hazard Index Across A I Media and All Exposure Routes I6===O:;.0=4=:!I 

Total Prostate HI II 0.04 
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Medium Exposure Exposure 
Medium Point 

Surface Water Surface Water SWMU 3 - Little Sulphur Creek RDX 

Chemical 

(Total 

TABLE 10.7 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2E-05 -- 9E-08 2E-05 
2E-05 -- 9E-08 2E-05 

Total Risk Across Groundwater 2E-05 

Total Risk Across All Media and All Exposure Routes 2E-05 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I Ingestion I Inhalation I Dermal II Exposure 
Tarqet Orqan Routes Tota 
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Medium Exposure 
Medium 

Surface Water 

Exposure 
Point 

SWMU 3 - Little Sulphur Creek RDX 

Chemical 

Total 

TABLE 10.8 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation 

2E-06 
2E-06 

Total Risk Across All Media and All Exposure Routes 16:~~~dJ 

Chemical Non-Carcinogenic Hazard Quotient 

Exposure 
Routes Tota 
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Future 
Construction Worker 

Medium Exposure Exposure Chemical 
Medium Point 

Suriace/Subsurlace Soil Suriace/Subsuriace Soil SWMU 3 - Old Jeep Trail 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

TABLE 10.9 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal II Exposure 
: Routes Tota 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I I Ingestion I Inhalation I Dermal II Exposure 
TarQet OrQan Routes Tota 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 
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Medium 

Surtace/Subsurtace Soil 

Ground Water 

Scenario Timeframe: Future 
Receptor Population: Construction Worker 
Rece tor A e: Adult 

Exposure Exposure 
Medium Point 

Surtace/Subsurtace Soil SWMU 3 - Old Jeep Trail 

Ground Water SWMU 3 - Shallow Ground Water 

Chemical 

TABLE 10.10 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal II Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I I Ingestion I Inhalation 1 Denmal II Exposure 
Taraet Oraan Routes Tota 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 
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Fulure 
Mainlenance Worker 

Medium Exposure Exposure 
Medium Point 

urface Soil Surface Soil SWMU 3 - Old Jeep Trail 

urface Water Surface Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.11 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

Exposure 
Routes Tota 

Chemical Non-Carcinogenic Hazard Quotient 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 

Exposure 
Routes Tota 
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Fulure 
Maintenance Worker 

Medium Exposure Exposure Chemical 
Medium Point 

Surface Soil Surface Soil SWMU 3 - Old Jeep Trail 

Surface Water Surface Water SWM U 3 - Little Sulphur Creek 

Sediment Sediment SWM U 3 - Little Sulphur Creek 

TABLE 10.12 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than t E-06 

All Cancer Risks Less than 1 E-06 

Chemical 

II Exposure 
Routes Tota 

Non-Carcinogenic Hazard Quotient 

Primary ,I Ingestion I Inhalation I Dermal II Exposure 
Taroet Oroan Routes Tota 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 
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Medium 

Surtace Soil 

Ground Water 

Scenario Timeframe: Future 
Receptor Population: Occupational Workers 
Rece tor A e: Adult 

Exposure Exposure 
Medium Point 

Surtace Soil SWMU 3 - Old Jeep Trail 

Ground Water SWMU 3 - Shallow Ground Water 

Chemical 

TABLE 10.13 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

1,1,2,2-Tetrachloroethane 3E-OS -- 9E-07 3E-OS 
Trichloroethene 7E-OS -- 3E-06 7E-OS 
Vinyl Chloride 1E-06 -- 1E-08 1E-06 
RDX 1E-OS -- 2E-08 1E-OS 

(Total 1E-04 -- 4E-06 1E-04 

Total Risk Across Groundwater 1E-04 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

All Hazard Quotients less than 1 

1,1,2,2-Tetrachloroethane Liver 0.007 -- 0.0002 0.007 
richloroethene Liver 2 -- 0.06 2 

Vinyl Chloride Liver 0.001 -- 0.00002 0.001 
RDX Prostate 0.09 -- 0.0002 0.09 

(Total 2 -- 0.06 2 

Total Hazard Index Across All Media and All Exposure Routes 2 

Total Liver HI rc::r::JI 
Total Prostate HI ~ 
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Future 
Occupational Workers 

Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil SWMU 3 - Old Jeep Trail 

Ground Water G round Water SWMU 3 - Shallow Ground Water 

Chemical 

TABLE 10.14 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

1,1,2,2-Tetrachloroethane 9E-06 -- 2E-0? 1E-OS 
Trlchloroethene 2E-OS -- ?E-O? 2E-OS 
RDX 3E-06 -- 6E-09 3E-06 

(Total 3E-OS -- 1E-06 4E-OS 

Total Risk Across Groundwater 4E-OS 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

All Hazard Quotients less than 1 

1,1,2,2-Tetrachloroethane Liver 0.006 -- 0.0002 0.006 
ITrichloroethene Liver 1 -- 0.05 1 
RDX Prostate 0.08 -- 0.0001 0.08 

(Total 1 -- 0.05 2 

Total Hazard Index Across All Media and All Exposure Routes 2 

Total Liver HI ICDl 
Total Prostate HI ~ 
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Future 
Recreational Users 

Medium Exposure Exposure 
Medium Point 

Suriace Soil Suriace Soil SWMU 3 - Old Jeep Trail 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Suriace Water SUriace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.15 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-OB 

1,1,2,2-Tetrachloroethane 7E-OB -- 2E-07 7E-OB 
Trichloroethene 2E-05 -- BE-07 2E-05 
RDX 2E-OB -- 5E-09 2E-OB 

(Total 3E-05 -- 9E-07 3E-05 
RDX 1E-OB -- 5E-08 1E-06 

(Total 1E-06 -- 5E-08 1E-06 

All Cancer Risks Less than 1 E-06 

Total Risk Across Groundwater II 3E-05 

Total Risk Across Suriace Water 1E-06 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
T arael Oroan Routes Tota 

All Hazard Quotients less than 1 

1,1,2,2-Tetrachloroethane Liver 0.007 -- 0.0002 0.007 
Trichloroethene Liver 2 -- O.OB 2 
RDX Prostate 0.09 -- 0.0002 0.09 

(Total 2 -- O.OB 2 
RDX Prostate 0.04 -- 0.002 0.04 

(Total 0.04 -- 0.002 0.04 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes II 2 

Total Liver HI ~ 
Total Prostate HI IDDI 
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Future 
Recreational Users 

Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil SWMU 3 - Old Jeep Trail 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water Surtace Water SWMU 3 • Little Sulphur Creek 

Sediment Sediment SWMU 3 • Little Sulphur Creek 

Chemical 

TABLE 10.16 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion 1 Inhalation 1 Dermal 1 Exposure 
Routes Tot 

All Cancer Risks Less than 1 E-06 

1,1,2,2-Tetrachloroethane 1E-06 

1 

--
1 

3E-08 

1 

1E-06 
Trichloroethene 3E-06 -- 9E-08 3E-06 

(Total)1 4E-06 -- 1E-07 4E-06 

All Cancer Risks Less than 1 E·06 

All Cancer Risks Less than 1 E·06 

Total Risk Across Groundwater 

Chemical Non-Carcinogenic Hazard Quotient 

Primary T Ingestion llnhalation 1 Denmal I, Exposure 
Tamet Oman Routes Tota 

All Hazard Quotients less than 1 

1,1,2,2-Tetrachloroethane Liver -I 0.003 
1 

--
1 

0.00008 1 0.003 
'T~ichloroethene Liver 0.8 -- 0.03 0.8 

(Total 0.8 -- 0.03 0.8 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes II 0.8 

Total Liver HI 0.8 
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Medium 

Surlace Soil 

Ground Water 

Surlace Water 

Sediment 

cenario Timeframe: Future 
eceptor Population: Recreational Users 
ece tor A e: Adult 

Exposure Exposure 
Medium Point 

Surlace Soil SWMU 3 - Old Jeep Trail 

Ground Water SWMU 3 - Shallow Ground Water 

Surlace Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.17 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

1,1,2,2-Tetrachloroethane 6E-06 .. 5E-07 6E-06 
Trichloroethene 1E-05 .. 2E-06 2E-05 
RDX 2E-06 .. 1E-08 2E-06 

(Total 2E-05 .. 2E-06 2E-05 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

Total Risk Across Groundwater 2E-05 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Taraet Oraan Routes Tota 

All Hazard Quotients less than 1 

1.1,2.2-Tetrachloroethane Liver 0.001 .. 0.0001 0.002 
Trichloroethene Liver 0.3 .. 0.04 0.4 
RDX Prostate 0.02 .. 0.0001 0.02 

(Total 0.4 .. 0.04 0.4 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes II 0.4 

Total Liver HI 

Total Prostate HI 
IC:2I:J 
D][:Jl 
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Scenario Tlmeframe: Future 

Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil SWMU 3 - Old Jeep Trail 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water Surtace Water SWMU 3 - Little Sulphur Creek 

ISediment Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.19 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

(Total -- -- -- --
1,1,2,2-Tetrachloroethane 1E-05 -- 7E-07 1E-05 
Trichloroethene 3E-05 -- 2E-06 3E-05 
RDX 5E-06 -- 2E-08 5E-06 

(Total 5E-05 -- 3E-06 5E-05 
RDX 1E-06 -- 2E-07 1E-06 

(Total 1E-06 -- 2E-07 1E-06 

All Cancer Risks Less than 1 E-06 

Total Risk Across Groundwater 5E-05 

Total Risk Across Surtace Water 1E-06 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I I Ingestion I Inhalation I Dermal II Exposure 
Target Organ Routes Tota 
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Medium 

Surtace Soli 

Ground Water 

Surtace Water 

Sediment 

Scenario Timeframe: Future 
Receptor Population: Recreational Users 
Rece tor A e: Adult 

Exposure Exposure 
Medium Point 

Surtace Soli SWMU 3 - Old Jeep Trail 

Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

Trichloroethene 

TABLE 10.18 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal II Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

2E-06 -- 2E-07 2E-06 
(Totanl 2E-06 -- 2E-07 2E-06 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

Total Risk Across Groundwater 2E-06 

Chemical Non-Carcinogenic Hazard Quotient 

Primary ,I Ingestion I Inhalation I Dermal II Exposure 
Target Organ Routes Tota 

All Hazard Quotients less than 1 

Trichloroethene Liver 0.2 -- 0.02 0.2 
(Total 0.2 I -- I 0.02 I 0.2 

All Hazard Quotients less than 1 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes II 0.2 

Total Liver HI II 0.2 
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Medium 

ISurtace Soil 

IGround Water 

ISurtace Water 

ISediment 

Scenario Timeframe: Future 
Receptor Population: Recreational Users 
Rece tor A e: Llfelon Child and Adult 

Exposure Exposure 
Medium Point 

Surtace Soil SWMU 3 - Old Jeep Trail 

Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.20 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal II Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

1,1,2,2-Tetrachloroethane 2E-06 

I 
--

I 

9E-08 
I 

2E-06 
richloroethene SE-06 -- 3E-07 SE-06 

(Total)! 7E-06 -- 4E-07 7E-06 

All Cancer Risks Less than 1 E-06 

All Cancer Risks Less than 1 E-06 

Total Risk Across Groundwater 7E-06 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I I Ingestion I Inhalation I Dermal II Exposure 
Target Oraan Routes Tota 
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Future 
On-Site Resident 

Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil SWMU 3 - 1 Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

2,3,7,B-TCDD Equivalents 
2,4,6-Trinitrotoluene 
RDX 

(Total 
1,1,2,2-Tetrachloroethane 
1,1-Dichloroethene 
Trichloroethene 
Vinyl Chloride 
4-Amino-2,6-Dinitrotoluene 
RDX 

(Total 
2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
RDX 

(Total 

TABLE 10.21 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

1E-06 -- 1E-07 1E-06 
2E-05 -- 5E-06 2E-05 
6E-05 -- 2E-05 BE-05 
BE-05 -- 2E-05 1E-04 
7E-05 1E-05 3E-06 9E-05 
1E-06 1E-07 5E-OB 1E-06 
2E-04 6E-05 9E-06 2E-04 
2E-06 2E-OB 4E-OB 2E-06 

-- .. -- --
2E-05 -- 7E-OB 2E-05 
3E-04 7E-05 1E-05 3E-04 

-- -- -- --
-- -- -- --

6E-05 -- 2E-07 6E-05 
6E-05 -- 2E-07 6E-05 

All Cancer Risks Less than 1 E-06 

Total Risk Across Soil 

Total Risk Across Groundwater =Hi: Total Risk Across SWMU 3 - Little Sulphur Creek 6E-05 

Total Risk Across All Media and All Exposure Routes 5E-04 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

2,3, 7,B-TCDD Equivalents NA -- -- -- --
2,4,6-Trinitrotoluene Liver t5 -- 4 19 
RDX Prostate 2 -- 0.6 2.8 

(Total 17 -- 5 22 
1,1,2,2-Tetrachloroethane Liver 0.07 -- 0.003 0.07 
1,1-Dichloroethene Liver 0.002 -- 0.0001 0.002 
Trichloroethene Liver 16 0.2 O.B 17 
Vinyl Chloride Liver 0.01 0.0006 0.0002 0.01 
4-Amino-2,6-Dinitrotoluene Liver 1.6 -- 0.007 1.7 
RDX Prostate 0.9 -- 0.002 0.9 

(Total 18 0.2 0.9 19 
2-Amino-4,6-Dinitrotoluene Liver 2 -- 0.01 2 
4-Amino-2,6-Dinitrotoluene liver 5 -- 0.02 5 
RDX Prostate 2 -- 0.006 2 

(Total 9 0.0 0.04 9 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes II 50 

Total Liver HI Iffil 
Total Prostate HI 6 

B/20/2002 



Future 
On-Site Resident 

Medium Exposure Exposure 
Medium Point 

SUr1ace Soil Sur1ace Soil SWMU 3 - 1 Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water Sur1ace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.22 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,4,6-Trinitrotoluene 2E-06 -- 2E-07 2E-06 
RDX 7E-06 -- BE-07 BE-06 

(Total 9E-06 -- 1 E-06 lE-OS 
1,1,2,2-Tetrachloroethane 7E-06 2E-06 SE-07 9E-06 
Trlchloroethene 2E-OS 7E-06 2E-06 2E-OS 
RDX 2E-06 -- lE-OB 2E-06 

(Total 3E-OS 9E-06 2E-06 4E-OS 
4-Amino-2,6-Dinitrotoluene -- -- -- --
RDX 6E-06 -- 3E-OB 6E-06 

(Total 6E-06 -- 3E-OB 6E-06 

All Cancer Risks Less than 1 E-06 

Total Risk Across Soil lE-OS 

Total Risk Across Groundwater 4E-OS 

Total Risk Across SWMU 3 - Little Sulphur Creek 6E-06 

Total Risk Across All Media and All Exposure Routes SE-OS 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

2,4,6-Trinitrotoluene Liver S -- 0.6 6 
RDX Prostate 0.7 -- O.OB O.B 

(Total 6 -- 0.6 6 
1,1,2,2-Tetrachloroethane Liver 0.02 -- 0.002 0.02 
Trichloroethene Liver S 0.06 O.S S 
RDX Prostate 0.3 -- 0.001 0.3 

(Total S 0.06 O.S S 
4-Amino-2,6-Dinitrotoluene Liver 1 -- 0.01 1 
RDX Prostate 0.6 -- 0.003 0.6 

(Total 2 0.00 0.01 2 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes 14 

Total Liver HI ffi Total Prostale HI 
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Medium 

Surlace Soil 

Ground Water 

Surlace Water 

Sediment 

Scenario Timeframe: Future 
Receptor Population: On-Site Resident 
Rece tor A e: Child 

Exposure Exposure 
Medium Point 

Surlace Soil SWMU 3 - 6-Acre Exposure Unit 

Ground Water SWMU 3 - Shallow Ground Water 

Surlace Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10,23 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,?,8-TCDD Equivalents lE-06 -- lE-O? lE-06 
Iron -- -- -- --

(Total lE-06 -- lE-O? 1 E-06 
1,1,2,2-Tetrachloroethane ?E-05 lE-05 3E-06 9E-05 
1,I-Dichloroethene lE-06 lE-O? 5E-08 lE-06 
Trichloroethene 2E-04 6E-05 9E-06 2E-04 
Vinyl Chloride 2E-06 2E-08 4E-08 2E-06 
4-Amino-2,6-Dinitrotoluene -- -- -- --
RDX 2E-05 -- ?E-08 2E-05 

(Total 3E-04 ?E-05 lE-05 3E-04 
2-Amino-4,6-Dinitrotoluene -- -- -- --
4-Amino-2,6-Dlnitrotoluene -- -- -- --
RDX 6E-05 -- 2E-0? 6E-05 

(Total 6E-05 -- 2E-0? 6E-05 

All Cancer Risks Less than 1 E-06 

Total Risk Across Soil 

Total Risk Across Groundwater 

Total Risk Across SWMU 3 - Little Sulphur Creek 

Total Risk Across All Media and All Exposure Routes 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingeslion Inhalation Dermal 
Tarqet Orqan 

12,3,?,8-TCDD Equivalents NA -- -- --
Iron Blood, GS 1 -- --

_(Total 1 -- --
1,1,2,2-Tetrachloroethane Liver 0.07 -- 0,003 
1,I-Dichloroethene Liver 0,002 -- 0,00010 
Trichloroethene Liver 16 0,2 0,8 
IVinyl Chloride Liver 0.01 0.0006 0,0002 
14-Amino-2,6-Dinitrotoluene Liver 2 -- O,OO? 

IRDX Prostate 0,9 -- 0,002 
(Total 18 0,2 0.9 

1~:tmino-4,6-Dinitrotoluene Liver 2 -- 0,01 
-Amino-2,6-Dinitrotoluene Liver 5 -- 0,02 
DX Prostate 2 -- 0,006 

(Total 9 0,0 0,04 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes 

Total Blood HI 

Total GS HI 

Total Liver HI 

Total Prostate HI 

Exposure 
Routes TOla 

--
I 
I 

O,O? 
0,002 

I? 
0,01 

2 
0,9 
19 
2 
5 
2 
9 

29 

1 

1 
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Future 
On-Site Resident 

Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil SWMU 3 - S-Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.24 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-OS 

1,1,2,2-Tetrachloroethane 7E-06 2E-06 SE-07 9E-OS 
Trichloroethene 2E-OS 7E-06 2E-06 2E-OS 
RDX 2E-06 -- lE-08 2E-OS 

(Total 3E-OS 9E-06 2E-06 4E-OS 
4-Amino-2,6-Dinitrotoluene -- -- -- --
RDX 6E-06 -- 3E-08 SE-06 

(Total SE-OS -- 3E-08 6E-06 

All Cancer Risks Less than 1 E-OS 

Total Risk Across Groundwater II 4E-OS 

Total Risk Across SWMU 3 - Little Sulphur Creek 6E-06 

Total Risk Across All Media and All Exposure Routes 4E-OS 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

All Hazard Quotients less than 1 

1,1,2,2-Tetrachloroethane Liver 0.02 -- 0.002 0.02 
Trichloroethene Liver S O.OS O.S S 
RDX Prostate 0.3 -- 0.001 0.3 

(Total S O.OS O.S S 
14-Amino-2,S-Dinitrotoluene Liver 1 -- 0.01 1 
RDX Prostate 0.6 -- 0.003 O.S 

(Total 2 -- 0.01 2 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes 7 

Total Liver HI 7 

Total Prostate HI I@I 
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Medium 

Surtace Soil 

Ground Water 

Surtace Water 

Sediment 

arlo Timeframe: Future 
tor Population: On-Site Resident 
tor A e: Adult 

Exposure Exposure 
Medium Point 

Surtace Soil SWMU 3 - 1 Acre Exposure Unit 

Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.25 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,4,6-Trinitrotoluene BE-06 -- 3E-06 1E-05 
RDX 3E-05 -- 1E-05 4E-05 

(Total 4E-05 -- 1E-05 5E-05 
1,1,2,2-Tetrachloroethane BE-OS 1E-05 7E-06 1E-04 
1,1-Dichloroethene 1 E-06 1E-07 1E-07 1E-06 
Trlchloroethene 2E-04 5E-05 2E-05 3E-04 
Vinyl Chloride 3E-06 2E-OB 9E-OB 3E-06 
RDX 3E-05 -- 2E-07 3E-05 

(Total 3E-04 6E-05 3E-05 4E-04 
4-Amino-2,6-Dinitrotoluene -- -- -- --
RDX 7E-05 -- 4E-07 7E-05 

(Total 7E-05 -- 4E-07 7E-05 

All Cancer Risks Less than 1 E-06 

Total Risk Across Soil 5E-05 

Total Risk Across Groundwater 4E-04 

Total Risk Across SWMU 3 - Little Sulphur Creek 7E-05 

Total Risk Across All Media and All Exposure Routes 5E-04 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Organ Routes Tota 

2,4,6-Trinitrotoluene liver 2 -- 0.6 2 
RDX Prostate 0.2 -- 0.10 0.3 

(Total 2 -- 0.7 3 
1,1,2,2-Tetrachloroethane Liver 0.02 -- 0.002 0.02 
1,1-Dichloroethene Liver 0.0006 -- 0.00006 0.0007 
Trichloroethene Liver 4 0.04 0.5 5 
Vinyl Chloride Liver 0.004 0.0001 0.0001 0.004 
RDX Prostate 0.2 -- 0.001 0.2 

(Total 5 0.04 0.5 5 
4-Amino-2,6-Dinitrotoluene liver 1 -- 0.01 1 
RDX Prostate 0.6 -- 0.003 0.6 

(Total 2 0.0 0.02 2 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes 10 

Total Liver HI 8B Total Prostate HI 1.2 

B/20/2002 



Future 
On-Site Resident 

Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil SWMU 3 - 1 Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

RDX 
(Total 

1,1,2,2-Tetrachloroethane 
Trichloroethene 
RDX 

(Total 
RDX 

rrotal 

TABLE 10,26 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

3E-06 -- 3E-07 3E-06 
3E-OS -- 3E-07 3E-OS 
1E-OS 1E-OS 1E-OS 1E-OS 
3E-OS SE-OS 3E-OS 3E-OS 
4E-OS -- 3E-OB 4E-OS 
4E-OS 7E-OS 4E-OS SE-OS 
9E-OS -- SE-OB 9E-OS 
9E-OS -- SE-OB 9E-OS 

All Cancer Risks Less than 1 E-OS 

Chemical 

RDX 
(Total 

1,1,2,2-Tetrachloroethane 
lichloroethene 

RDX 
(Total 

RDX 
rrotal 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
TarQet OrQan Routes Tota 

Prostate O.OB -- 0,009 0.09 
O.OB -- 0.009 0.09 

Liver 0.009 -- 0.0009 0.01 
Liver 2 0.01 0.3 2 

Prostate 0,1 -- O.OOOB 0.1 
2 0.01 0.3 2 

Prostate 0,3 -- 0.002 0.3 
a 0.000 0.00 0 

All Hazard Quotients less than 1 

'"""~,~.'o, ~ Total Hazard Index Across All Media and All Exposure Routes II 3 

Total Risk Across Groundwater 

Total Risk Across SWMU 3 - Little Sulphur Creek Total Liver HI II 2 

Total Risk Across All Media and All Exposure Routes SE-OS Total Prostate HI II 0.5 
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Medium 

Surface Soil 

Ground Water 

Surface Water 

Sediment 

Scenario Timeframe: Future 
Receptor Population: On-Site Resident 
Rece tor A e: Adult 

Exposure Exposure 
Medium Point 

Surface Soil SWMU 3 - 6-Acre Exposure Unit 

Ground Water SWMU 3 - Shallow Ground Water 

Surface Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.27 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

All Cancer Risks Less than 1 E-06 

1,1,2,2-Tetrachloroethane BE-05 1E-05 7E-06 1E-04 
1,1-Dichloroethene 1E-06 1E-07 1E-07 1E-06 
Trichloroethene 2E-04 5E-05 2E-05 3E-04 
Vinyl Chloride 3E-06 2E-OB BE-OB 3E-06 
RDX 3E-05 -- 2E-07 3E-05 

(Total 3E-04 6E-05 3E-05 4E-04 
4-Amino-2,6-Dinitrotoluene -- -- -- --

RDX 7E-05 -- 4E-07 7E-05 
(Total 7E-05 -- 4E-07 7E-05 

All Cancer Risks Less than 1 E-06 

Total Risk Across Groundwater 4E-04 

Total Risk Across SWMU 3 - Little Sulphur Creek 7E-05 

Total Risk Across All Media and All Exposure Routes 5E-04 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Taroet Oroan Routes Tota 

All Hazard Quotients less than 1 

1,1,2,2-Tetrachloroethane Liver 0.02 -- 0.002 0.02 
1,1-Dichloroethene Liver 0.0006 -- 0.00006 0.0007 
Trichloroethene Liver 4 0.04 0.5 5 
Vinyl Chloride Liver 0.004 0.0001 0.0001 0.004 
RDX Prostate 0.2 -- 0.001 0.2 

(Total 5 0.04 0.5 5 
4-Amino-2,6-Dinitrotoluene Liver 1 -- 0.01 1 
RDX Prostate 0.6 -- 0.003 0.6 

(Total 2 -- 0.02 2 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes 7 

Total liver HI 6 

Total Prostate HI IE±3 
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Medium 

Surtace Soil 

Ground Water 

Surtace Water 

Sediment 

Scenario Timeframe: Future 
Receptor Population: On-Site Resident 
Rece tor A e: Adult 

Exposure Exposure 
Medium Point 

Surtace Soil SWMU 3 - 6-Acre Exposure Unit 

Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water SWMU 3 - Little Sulphur Creek 

Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.28 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tot? 

All Cancer Risks Less than 1 E-06 

1,1,2,2-Tetrachloroethane 1E-05 1E-06 1E-06 1E-05 
Trichloroethene 3E-05 5E-06 3E-06 3E-05 
RDX 4E-06 -- 3E-08 4E-06 

(Total 4E-05 7E-06 4E-06 5E-05 
RDX 9E-06 -- 6E-08 9E-06 

(Total 9E-06 -- 6E-08 9E-06 

All Cancer Risks Less than 1 E-06 

Total Risk Across Groundwater II 5E-05 

Total Risk Across SWMU 3 - Little Sulphur Creek II 9E-06 

Total Risk Across All Media and All Exposure Routes 6.0E-05 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Target Oraan Routes Tota 

All Hazard Quotients less than 1 

1,1,2,2-Tetrachloroethane Liver 0.009 -- 0.0009 0.01 
richloroethene liver 2 0.01 0.3 2 

RDX Prostate 0.1 -- 0.0008 0.1 
(Total 2 0.01 0.3 2 

RDX Prostate 0.3 -- 0.002 0.3 
(Total 0.3 -- 0.002 0.3 

All Hazard Quotients less than 1 

Total Hazard Index Across All Media and All Exposure Routes II 3 

Total Liver HI ~ 
Total Prostate HI 0.4 
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Medium Exposure Exposure 
Medium Point 

Surlace Soil Surlace Soil SWMU 3 - 1 Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surlace Water Surlace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.29 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

2,3,7,8-TCDD Equivalents 2E-06 -- 2E-07 2E-06 
RDX 9E-OS -- 3E-OS 1E-04 

(Total 9E-OS -- 3E-OS 1E-04 
1,1,2,2-Tetrachloroethane 2E-04 3E-OS 1E-OS 2E-04 
1,1,2-Trichloroethane 1E-06 3E-07 SE-08 1E-06 
1,1-Dichloroethene 2E-06 2E-07 2E-07 3E-06 
Trichloroethene 3E-04 1E-04 3E-OS SE-04 
Vinyl Chloride SE-06 4E-08 1E-07 SE-06 
RDX SE-OS -- 2E-07 SE-OS 

(Total 6E-04 1E-04 4E-OS 7E-04 
RDX 1E-04 -- SE-07 1E-04 

{Total 1E-04 -- SE-07 1E-04 

All Cancer Risks Less than 1 E-06 

Total Risk Across Soil 1E-04 

Total Risk Across Groundwater 7E-04 

Total Risk Across SWMU 3 - Little Sulphur Creek 1E-04 

Total Risk Across All Media and All Exposure Routes 1E-03 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I Ingestion I Inhalation I Dermal II Exposure 
Target Organ Routes Tota 
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Medium Exposure Exposure 
Medium Point 

Surlace Soil Surlace Soil SWMU 3 - 1 Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surlace Water Surlace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.30 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

1204,S-Trinitrotoluene 3E-OS -- 3E-07 3E-OS 
RDX 1E-OS -- 1E-OS 1E-OS 

(Total 1E-OS -- 1E-OS 1E-OS 
1,1,2,2-Tetrachloroethane 2E-OS 3E-OS 2E-OS 2E-OS 
Trichloroethene 4E-OS 1E-OS SE-OS SE-OS 
RDX SE-OS -- 4E-08 SE-OS 

(Total SE-OS 2E-OS SE-OS 9E-OS 
RDX 1E-OS -- 9E-08 1E-OS 

(Total 1E-OS -- 9E-08 1E-OS 
All Cancer Risks Less than 1 E-OS 

Total Risk Across Soil 1E-05 
Total Risk Across Groundwater 9E-OS 

Total Risk Across SWMU 3 - Little Sulphur Creek 1E-OS 
Total Risk Across All Media and All Exposure Routes 1E-04 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I Ingestion I Inhalation I Dermal II Exposure 
T arqet Oroan Routes Tota 

8/20/2002 



Scenario Timeframe: Future 

Medium Exposure Exposure 
Medium Point 

Surlace Soil Surlace Soli SWMU 3 - 6-Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surlace Water Surlace Water SWMU 3 - Little Sulphur Creek 

Sediment Sediment SWMU 3 - Little Sulphur Creek 

Chemical 

TABLE 10.31 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

,3,7,8-TCDD Equivalents 2E-06 -- 2E-07 2E-06 
(Total 2E-06 -- 2E-07 2E-06 

1,1,2,2-Tetrachloroethane 2E-04 3E-OS IE-OS 2E-04 
1,1,2-Trichloroethane lE-06 3E-07 SE-08 lE-06 
1,I-Dichloroethene 2E-06 2E-07 2E-07 3E-06 

richloroethene 3E-04 lE-04 3E-OS SE-04 
Vinyl Chloride SE-06 4E-08 lE-07 SE-06 
RDX SE-OS -- 2E-07 SE-OS 

(Total 6E-04 lE-04 4E-OS 7E-04 
RDX lE-04 -- SE-07 lE-04 

(Total lE-04 -- SE-07 lE-04 

All Cancer Risks Less than 1 E-06 

Total Risk Across Soil 2E-06 

Total Risk Across Groundwater 7E-04 

Total Risk Across SWMU 3 - Little Sulphur Creek lE-04 

Total Risk Across All Media and All Exposure Routes 9E-04 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I I Ingestion I Inhalation I Dermal If Exposure 
Target Organ Routes Tota 

812012002 



Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil SWMU 3 - 6-Acre Exposure Unit 

Ground Water Ground Water SWMU 3 - Shallow Ground Water 

Surtace Water Surtace Water SWMU 3 - little Sulphur Creek 

Sediment Sediment SWMU 3 - little Sulphur Creek 

Chemical 

TABLE 10.32 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURES 
NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

All Cancer. Risks Less than 1 E-06 

,I,2,2-Tetrachloroethane 2E-05 3E-06 2E-06 2E-05 
richloroethene 4E-05 lE-05 5E-06 6E-05 

RDX 6E-06 .. 4E-08 6E-06 
(Total 6E-05 2E-05 6E-06 9E-05 

RDX lE-05 .. 9E-08 lE-05 
(Total lE-05 .. 9E-08 lE-05 

All Cancer Risks Less than 1 E-06 

Total Risk Across Groundwater II 9E-05 

Total Risk Across SWMU 3 - Little Sulphur Creek lE-05 

Total Risk Across All Media and All Exposure Routes lE-Q4 

Chemical Non-Carcinogenic Hazard Quotient 

Primary ,I Ingestion I Inhalation I Dermal II Exposure 
T arqet Oroan Routes Tota 

8/20/2002 
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LEAD MODEL FOR WINDOWS Version 1.0 Build 251 (Page 1 of 3) 

Location: NSWC Crane 
Site Name: SWMU3 - I-Acre Exposure Unit 
Date: June 24, ,2002 
Run Mode: Site Risk Assessment 
------------------------------------------------------.---------------------------
# Soil/Dust Data 
Average concentration of lead in surface soil assuming a I-acre £0, 1324 mg/kg. 
# Water Data 
Average concentration of lead in site ground water, 0.34 ug/L. 
=:::=================================,==:::===========C====:::=:::=====c:::==========:::=c:::==== 
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 

(mA 3/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 

(t) 

32.000 
32.000 
32.000 
32.000 
32.000 
32.000 
32.000 

Drinking Water Concentration: 0.340 ug Pb/L 

Outdoor Air 
Pb Conc 

(ug Pb/mA 3) 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 



Location: NSWC Crane 
Site Name: SWMU3 - I-Acre Exposure Unit, 
Date: June 24. 2002 
Run Mode: Site Risk Assessment 

•• _.e. Soil & Dust •••••• 

Multiple Source Analysis Used 
Average·muI"tiple source concentration: 936.800 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 1324.000 936.800 
1-2 1324.000 936.800 
2-3 1324.000 936.800 
3-4 1324.000 936.800 
4-5 1324.000 936.800 
5-6 1324.000 936.800 
6-7 1324.000 936.800 

****** 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 Air 
(ug/dL) 

Diet 
(ug/day) 

Alternate 
(ug/day) 

Water 
(ug/day) 

-------------------------------------------------------------------------------
.5-1 0.021 2.094 0.000 0.026 
1-2 0.034 2.102 0.000 0.062 
2-3 0.062 2.448 0.000 0.067 
3-4 0.067 2.435 0.000 0.070 
4-5 0.067 2.529 0.000 0.079 
5-6 0.093 2.747 0.000 0.085 
6-7 0.093 3.081 0.000 0.088 

Year ,Soil+Dust Total Blood 
(ug/day) (ug/day) (ug/dL) 

-----~------------------------------------------------ ---------
.5-1 2l.454 23.595 12.3 
1-2 32.724 34.922 14 .1 
2-3 33.942 36.518 13.3 
3-4 35.125 37.697 12.9 
4-5 28.056 30.731 10.8 
5-6 26.000 28.926 9.1 
6-7 24.938 28.200 8.1 

• 

• 

• 
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Location: NSWC Crane 
Site Name: SWMU3 - l-Acre Exposure Unit 
Date: June 24, 2002 
Run Mode: Site Risk Assessment 

Prob. Distribution (.,) 
100 

75 

50 

25 

- ",I . 

(Page 3 of 3) 

o 6 U ~ ~ ~ ~ ~ ~ ~ ~ ~ n· 
Blood Pb Cone (ugldL) 

Cutoff = 10.000 .ugldI 
Geo Mean = 11.289 
GSD=I.600 
CJt, Above = ~.178 

Probe Density (Blood Pb) 
25 

20 

15 

I 

Age Range = 0 to 84 months 
Tune Step = Every 4 Hours 
Run Mode = Site I&k Assessment 
Conunent = I-Acre Exposure Unit 

o 6 U ~ ~ ~ ~ ~ ~ ~ ~ ~ n 
Blood Pb Cone (ugldL) 

Cutoll'= 10.000 ugldl 
Geo Mean ... II~ 
GSD=I.600 
'" Above = 60.178 
'" Below = 39.822 

Age Range = 0 to 84 months 
Tune Step = Every 4 Hours 
Run Mode = Site I&k Assessment 
Cemment = I-Acre Exposure Unit 



LEAD MODEL FOR WINDOWS Version 1.0 Build 251 IPage 1 of 3) 

Location: NSWC Crane 
Site Name: SWMU3 - 6-Acre Exposure Unit 
Date: June '24, 2002 
Run Hode: Site Risk Assessment 

# Soil/Dust Data 
Average concentration of lead in surface soil assuming a·6-acre EU, 358 mg/kg. 
# Water Data 
Average concentration of lead in site ground water, 0.34 ug/L. 

The time step used in this model run: 1 - Every 4 Hours 16 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 

(m A 3/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 

1\) 

32.000 
32.000 
32.000 
32.000 
32.000 
32.000 
32.000 

Drinking Water Concentration: 0.340 ug Pb/L 

Outdoor Air 
Pb Cone 

(ug Pb/m A 3) 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 

• 

• 

• 



• 

• 

• 

Location: NSWC Crane 
Site Name: SWMU3 - 6-Acre Exposure Unit 
Date: ~une 24, 2002 
Run Mode: Site Risk Assessment 

" . 

(Page 2 of 3) 

---------------------------------------~----------------------------.-------------

•••••• Soil & Dust •••••• 

Multiple Source Analysis Used 
Average multiple source concentration: 260.600 ug/g 

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 lug Pb/g) House Dust lug Pb/g) 

.5-1 358.000 260.600 
1-2 358.000 260.600 
2-3 358.000 260.600 
3-4 358.000 260.600 
4-5 358.000 260.600 
5-6 358.000 260.600 
6-7 358.000 260.600 

•••••• Alternate Intake •••••• 

Age Alternate lug 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 

Air 
lug/dL) 

0.021 
0.034 . 
0.062 
0.067 
0.067 
0.093 
0.093 

Soil+Dust 
lug/day) 

Diet 
lug/day) 

2.480 
2.562 
2.919 
2.849 
2.821 
3.006 
3.335 

Total 
lug/day) 

Alternate 
lug/day) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Blood 
lug/dL) 

--------------------------------------------------------.--.---
.5-1 6.962 9.493 5.1 
1-2 10.931 13.603 5.6 
2-3 11. 090 14.150 5.3 
3-4 11.258 14.256 5.0 
4-5 8.574 11.550 4.1 
5-6 7.795 10.988 3.5 
6-7 7.397 10.920 3.1 

Water 
lug/day) 

0.030 
0.075 
0 .. 080 
0.082 
0.088 
0.094 
0.096 



Location: NSWC Crane 
Site Name: SWMU3 - 6-Acre Exposure Unit 
Date: June·~. 2002 

'Ran: MOde: Site Risk Assessment 

(Page 3 of 3) 

______ "'- _ __ I.a"I. ______ ... ___________________ ~ .. _______ . ______________________________ _ 

hob. Distribution (%) 
100 

75 

50 

2S 

o 3 6 9 U B ~ n ~ n ~ ~ ~ 

Blood Pb Cone (ugldL) 

Cutoff == 10.000 ugldI 
Geo Mean = 4A97 
GSD=I.600 
% Above = 4.452 

Age Range = 0 to 84 months 
Tone Step = Every 4 Hours 
Run Mode = Site Risk AssesmJel1t 
Comment = 6-Acre Exposure Unit 

Prob. Density (Blood Pb) 
2S 

20 

15 

10 

5 

3 6 9U B ~ n ~ n ~ ~ ~ 

Blood Pb Cone (ugldL) 

Cutoff = 10.000 ugldI 
Geo Mean = 4A97 
GSD=I.600 -
% AbOve:: 4A52 
% Below =95.548 

Age Range = 0 to 84 montlL<; 
Tone Step = Every 4 Hours 
Run Mode = Site Risk Assessment 
Comment = 6-Acre Exposure Unit ' 

• 
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LEAD MODEL FOR WINDOWS Version 1.0 Build 251 (Page 1 of 3) 

Location: NSWC Crane 
Site Name: SWMU - Old Jeep Trail 
Date: June 24. ·2002 
Run Mode: Site Risk Assessment 

# Soil/Dust Data 
Average concentration of lead in site sediment. 120 mg/kg. 

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 

(m A 3/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 

It) 

32.000 
32.000 
32.000 
32.000 
32.000 
32.000 
32.000 

Drinking Water Concentration: 0.000 ug Pb/L 

OUtdoor Air 
Pb Cone 

(ug Pb/mA 3) 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 



Location: NSWC Crane 
Site Name: SWMU - Old Jeep Trail 
Date: June 24, 2002 
Run Mode: Site Risk Assessment 

•••••• Soil & Dust •••••• 

Multiple Source Analysis Used 
Average multiple source concentration: 94.000 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 lug Pb/g) House Dust (ug Pb/g) 

.5-1 120.000 94.000 
1-2 120.000 94.000 
2-3 120.000 94.000 
3-4 120.000 94.000 
4-5 120.000 94.000 
5-6 120.000 94.000 
6-7 120.000 94.000 

•••••• 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 

•••••• Maternal Contribution: Infant Model· •• ••• 

Maternal Blood Concentration: 2.500 ug Pb/dL 

•••• * ••••••••• **** ••• ***.**** •••••••••••• 
CALCULATED BLOOD LEAD AND LEAD UPTAKES: 
•••• * •••••••••••••••• * ••••••••••••••••••• 

Year Air 
(ug/dL) 

Diet 
(ug/day) 

Alternate 
(ug/day) 

Water 
(ug/day) 

-------------------------------------------------------------------------------
.5-1 0.021 2.608 0.000 0.000 
1-2 0.034 2.724 0.000 0.000 
2-3 0.062 3.077 0.000 0.000 
3-4 0.067 2.983 0.000 0.000 
4-5 0.067 2.908 0.000 0.000 
5-6 0.093 3.081 0.000 0.000 
6-7 0.093 3.407 0.000 0.000 

Year Soil+Dust Total Blood 
(ug/day) lug/day) lug/dL) 

-------~---------------------------------------------- ---------
.5-1 2.542 5.171 2.8 
1-2 4.035 6.793 2.9 
2-3 4.060 7.199 2.7 
3-4 4.093 7.143 2.5 
4-5 3.069 6.044 2.1 
5.,6 2.774 5.949 1.9 
6-7 2.624 6.125 1.7 

• 

• 

• 
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Location: NSWC Crane 
Site Name: SWMU - Old Jeep Trail 
Date: June 24. 2002 
Run Mode: Site Risk Assessment 

. Prob. Demily (Blood Pb) 
SO· 

(Page 3 of 3) 

8 ron W M n ~ u U 
Blood Pb Cone (ugldL) 

Cutoff = 10.000 ugldI 
Geo Mean = 2.386 
GSD=I.600 
% Above = 0.115 
% Below = 99.885 

Age Range = 0 to 84 months 
Tune Step = Every 4 Hours 
Run Mode = Site Risk Asse:ssment 
Comment = Sediment 

Prob. Distribution (%) 
1 

75 

50 

2S 

o 2 4 6 8 ro n W M n ~ u U 
Blood Pb Cone (ug/dL) 

Cuto.fl' = 10.000 ug/d1 
Geo Mean = 2.386 
GSD=I.600 
% Above = 0.115 

Age Range = 0 to 84 months 
Tame Step = Every 4 Hours 
Run Mode = Site Risk Assessment 
Commeot = Sediment 



Calculations of 95th Percentile Fetal Blood Lead Concentrations for Adult Exposure to Soil 

SITE NAME: 
LOCATION: 
RECEPTOR: 
DATE: 

NSWC CRANE, CRANE, INDIANA 
OLD JEEP TRAIL 
CONSTRUCTION WORKERS AND OCCUPATIONAL WORKERS 
JUNE 24, 2002 

OBJECTIVE: Adult exposure to lead in soli is addressed by an evaluation of the relationship between the site soil lead concentration and the blood leac 
concentration in the developing fetuses of adult women. This spreadsheet caiculates a range of 95th percentile fetal blood lead concentrations from centn 
estimates of blood lead concentrations in pregnant adult women using the exposure parameters identified below (U.S. EPA, Recommendations of the 
Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soli, December 1996). 

RELEVANT EQUATIONS: PbBfetaf. GM = R'etavmatemal x [PbBaclult, 0 + (PbS x BKSF x IRs x AFs x EFs}/ATJ 

and 
PbB,etal.o.95 = PbB'e!sl. GM X GSD

" 
adult I.""~ 

• • • 
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APPENDIX H.1 

CHEMICAL TOXICITY INFORMATION 
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APPENDIX H.1 

This appendix presents a discussion of the different chemical classes that were detected at 

SWMU 3, Jeep Trail including toxicity information, potential food chain and trophic transfer, and 

bioaccumulation potential (Attachment Table H.1-1). 

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 af 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. 

·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, than the SEM 

metals are expected to be unavailable to aquatic invertebrates and, therefore, nontoxic. AVS 

plays little or no role in determining interstitial water concentrations of metals in aerobic systems 

or those with low· productivity (i.e., where the absence of organic carbon limits sulfate reduction) 

(Ankley et aI., 1995), or when ingestion of sediments is the primary exposure route (Lee at aI., 

2000). 

Semivolatile Organic Compounds 

The most common semivolatile organic compounds that are found at naval facilities include 

polynuclear aromatic hydrocarbons (PAHs) and phthalates. PAHs are a· diverse group of 

compounds consisting of two or more substituted and unsubstituted polynuclear aromatic rings 

formed by the inc~mplete 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. 

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]. 

Pesticides 

Pesticides are used to control pestiferous invertebrates and, therefore, they are toxic to many soil 

and aquatic inyertebrates. In addition, many pesticides are toxic to ecological receptors at higher 

trophic levels such as mammals and birds. For example, DDT compounds have been linked. to 

eggshell thinning and subsequent decreased survival of several birds of prey (such as eagles and 

falcons). Other pesticides such as chlordanes, dieldrin, aldrin, endrin,and heptachlor also are 

very toxic to mammals and birds (Newell et aI., 1987). 

Organochlorine insecticides such as DDT, chlordane, aldrin, dieldrin, heptachlor, ~ndosulfan, and 

endrin and their associated breakdown products generally degrade very slowly and tend to be 

soluble in lipids. These result in bioaccumulation and possible increases in concentrations 

• 

• 

• 
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through food webs (Newman, 1998). Pesticides have high Log Koc values so they are expected 

to sorb strongly to soil and sediment particles when released to the environment. Consequently" 

these compounds may migrate from their site of application when the soil is eroded, although 

they will not have a tendency to leach to groundwater .. 

DDT, DDE, and DDD are highly lipid soluble, which combined with an extremely long half-life, 

results in bioaccumulation (ATSDR, 1989b). When present in ambient water, DDT and its 

metabolites are concentrated in freshwater and marine plankton, insects, mollusks, and other 

invertebrates and fish (ATSDR, 1989b). A progressive accumulation of residues may result in 

high levels of residues in organisms at the 'top of the food chain (ATSDR, 1.989b). Moderate to 

significant bioconcentration in aquatic species has been reported for dieldrin, with 

bioconcentration factors (BCFs) ranging from 100 to 10,000 (Howard, 1991). Heptachlor also has 

been reported to bioconcentrate in aquatic species, with bioconcentration' factors in fish up to 

about 20,000 (Howard, 1991). The BSAF values for these pesticides as reported in USEPA 

(1997) ranged from 1.67 to 7.7. 

Dioxins 

Dioxin and dioxin-like compounds consist of the following chemical classes: polychlorinated 
. I 

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 compou!1ds, 

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 

chlorinelbrominesubstitutions 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, 1986). 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is the most toxic congener 

within these groups of compounds (Van den Berg et aI., 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 aI., 1998). There are substantial inter- and 

intraspecific differences in sensitivity and toxic responses to 2,3,7,8-TCDD (Eisler, 1986b). Two 

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 poteintial to accumulate PCDDs than the fish that they eat 

(Eisler, 1986b). 

The term polychlorinated biphenyls (PCBs) commonly refers to a variety of mixtures of individual 

biphenyl isomers, each consisting of two joined benzene rings and up to 10 chlorine atoms. 

Mixtures of these isomers are known by their commercial designation of Aroclor. This trade 

name is followed by a four-digit number; the first two numbers indicate the type of isomer mixture 

and the last two numbers indicate the" approximate weight percent of chlorine in the mixture 

(USEPA,1985). 

PCBs released into water adsorb to" sediments and other organic matter. Typically, PCB 

concentrations are greater in the sediment and suspended material than in the water column. 

Substantial quantities of PCBs in aquatic sediments can act as an environmental reservoir from 

which PCBs may be released slowly over a long period of time (ATSDR, 1989c). For PCBs that 

exist in the dissolved state in water, volatilization becomes the primary fate process. PCBs have 

the capability to bioaccumulate and biomagnify (USEPA, 1985). 

Degradation of PCBs in the environment is dependent upon the degree of chlorination. 

Generally, the more chlorinated the PCB molecule, the more persistent it will be in the 

environment. Factors that determine biodegradability include the amount of chlorination, 

conceritration, type of microbial population, available nutrients, and the temperature (ATSDR, 

1989c). 

Because PCBs are highly lipophilic, they can bioaccumulate in the lipid portions of animals. 

" Bioconcentration factors in the thousands have been reported for various aquatic species (Eisler, 

1986a). PCBs can also accumulate in upper trophic level animals such as piscivorous birds and 

mammals that feed on contaminated prey items (Eisler, 1986). BSAFs for PCBS were reported 

as 1.85 (USEPA, 1997). 

Adverse effects of PCBs on terrestrial wildlife include increased mortality, reproductive effects, 

and behavioral effects (USEPA, 1985). As a group, birds are more resistant to acutely toxic 

effects of PCBs than mammals (Eisler, 1986a). Among sensitive avian species, PCBs disrupt the 
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normal pattern of growth, reproduction, metabolism, and behavior (Eisler, 1986a). Of the 

mammals, the mink is the most sensitive wildlife species tested for which data are available 

(Eisler, 1986a). Impacts to mink include anorexia, weight loss, lethargy, reproductive effects, and 

death (Eisler, 1986a).' 

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 bi.oaccumulate 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 toxic to ecological receptors at relatively high 

concentrations. 

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 hi:lVe been released to the environment during manufacturing and load, 

assembly, and pack processes at military facilities (Talmage et aI., 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 aI., 1999). Available data indicate that 

none of the compounds are expected to bioconcentrate (Talmage et aI., 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 aI., 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 aI., 1999) . 
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• • TABLE H.1-1 

B'AFS AND BSAFS FOR PLANTS, EARTHWORMS, FISH, AND SEDIMENT INVERTEBRATES 
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 

PAGE 1 OF 2 

Earthworm BAFs(3) 

Conservative(&) Conservative\S)! Average(6}· rConservative(6 

2.50E-02 . 2.57E-01 9.70E-02 2.90E-01 

Methoxychlor 2.20E-02 2.20E-02 1.00E+OO 1.00E+OO 1.BOE+OO 
Dioxins 
1,2,3,4,6,7,B-HPCDD 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
1,2,3,4,6,7,B-HPCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
1,2,3,4,7,B,9-HPCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
1,2,3,4,7,B-HXCDD 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
1,2,3,4,7,B-HXCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
1,2,3,6,7,B-HXCDD 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
1,2,3,6,7,B-HXCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
1,2,3,7,B,9-HXCDD 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
1,2,3,7,B,9-HxCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
1,2,3;7,B-PECDD 1.30E-03 1.30E-03 3.56E+OO 1.76E+OO 2.50E-02 
1,2,3,7,B-PECDF B.90E-04 B.90E-04 3.56E+OO 1.76E+OO 2.50E-02 
2,3,4,6,7,B-HXCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
2,3,4,7,B-PECDF 7.50E-04 7.50E-04 3.56E+OO 1.76E+OO 2.50E-02 
2,3,7,B-TCDD B.BOE-04 B.BOE-04 3.56E+OO 1.76E+OO 2.50E-02 
2,3,7,B-TCDF 3.20E-03 . 3.20E-03 3.56E+OO 1.76E+OO 5.90E-02 
1,2,3,4,6,7,B,9-0CDD 6.20E-05 6.20E-05 3.56E+OO 1.76E+OO 2.50E-02· 
1,2,3,4,6,7,B,9-0CDF 7.90E-05 7.90E-05 3.56E+OO 1.76E+OO 2.50E-02 
TOTAL HPCDD 2.40E-04 2.40E-04 3.56E+OO . 1.76E+OO 2.50E-02 
TOTAL HXCDD 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
TOTAL PECDD 1.30E-03 1.30E-03 3.56E+OO 1.76E+OO 2.50E-02 
Total HPCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
Total HXCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 
Total PECDF B.90E-04 B.90E-04 3.56E+OO 1.76E+OO 2.50E-02 
Total TCDD B.BOE-04 B.BOE-04 ·3.56E+OO 1.76E+OO 2.50E-02 
Total TCDF 3.20E-03 3.20E-03 3.56E+OO 1.76E+OO 5.90E-02 

• 

1.BOE+OO 

2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 . 
2.50E-02 
5.90E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
2.50E-02 
5.90E-02 
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Earthworm BAFs(3) 

Chemicals Conservative(6) Conservative(6)T--Average(6) 

--- - - - ---- --

Cadmium 9.75E-01 1.76E-01 6.51 E+OO 1.23E+00 2.32E+00 
Chromium 2.52E-02 1.23E-02 5.06E-01 4.90E-02 1.36E-01 
Copper 1.B8E-01 3.72E-02 2.45E-01 8.24E-02 1.52E+00 
Lead 1.40E-01 1.17E-02 2.44E-01 4.26E-02 1.76E-01 
Mercury 1.50E+00 1.96E-01 3.30E+00 2.71 E-01 8.32E-01 
Nickel 4.23E-01 5.40E-03 7.57E-01 1.69E-01 6.73E-01 
Selenium 9.04E-01 2.02E-01 2.14E-01 1.58E-01 1.00E+00 
Zinc 5.46E-01 1.10E~01 2.06E+00 5.12E-01 2.18E+00 

Notes: 
BAF - Bioaccumulation Factor 
BSAF - Biota Sediment Accumulation Factor 
1- ORNL (2002) for organics; only one value is available for conservative and average exposures 
2 - ORNL (1998) 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 

1.74E-01 
2.90E-02 

·'4.51E-01 
2.06E-02 
3.29E-01 
1.41E-01 
1.00E+00 
5.61 E-01 

4: U.S. EPA, September 1997 was used for the organic chemicals; only one value is available for conservative and average exposures 
5 - ORNL (August, 1998) was used for the metals; conservative value is 90th percentile; average value is median value 
6 - Conservative and average refers to the exposure scenarios for which the uptake factors are used 
7 - Sediment to fish BSAFs were used for the organics and sediment to invertebrate BSAFs were used for the metals; This was 

done because not sediment to fish BSAFs were available for metals so the invertebrate BSAFs were used as surrogates. 

- The plant and soil invertebrate uptake factors from Sample (1997) and ORNL (September 1998) were multiplied by 0.3 anc:! 0.16 
to convert the uptake factors for plants and earthworms, respectively, from dry weight towet weight 

- The invertebrate BSAFs were multiplied by 0.29 to convert from dry weight to wet weight. 
- Default value of 1 is assigned to parameters without uptake factors 

• • 



• 
APPENDIX H.2 

SURROGATE SPECIES' RECEPTOR PROFILES 

• 

• 



APPENDIX H.2 

• This appendix presents the receptor profiles for the meadow vole, American robin', short-tailed 

shrew, belted kingfisher, and the raccoon. The majority of the information for the profiles was 

obtained from the Wildlife Exposure Factors Handbook (EPA, 1993). The data for the incidental soil 

ingestion rates were obtained from the Estimates of SoH Ingestion by Wildlife (Beyer, 1993) except 

for the shrew which was in Talmage and Walton (undated). The exposure parameters that were 

selected for this;SERA work plan are based on animals collected in or near southern Indiana, when 

available. 

• 

• 

The food and water ingestion rates are presented in gig (of body weight)-day on a wet weight basis. 

The home ranges are presented in hectares in EPA (1993) but were converted to acres in this 

SERA 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, while the other exposure factors are in wet weight. The soil dry 

weight was not converted to a wet weight in this SERA because the percent moisture of the soils is 

not known. Also, incidental soil ingestion is only a small portion of the overall diet (2.4 to 13 

percent) . 

Table H.2-1 presents the calculation of the exposure parameters. Note that in this table the 

ingestion rates in kg/day .(or Uday) .for the conservative scenario was calculated by multiplying the 

maximum ingestion rate in gig-day by the average body weight, while the ingestion rates in kg/day 

(or Uday) for the average scenario was calculated by multiplying the average ingestion rate in g/g

day by the average body weight. Typically, a minimum body weight is used in the conservative 

models. However, using the minimum body weight to calculate the maximum ingestion rate 

sometimes causes the conservative ingestion rate to be lower that the average ingestion rate. 

Therefore, the average body weight was selected to ensure that the ingestion rate for the 

conservative scenario was higher than the ingestion rate for the average scenario. The minimum 

body weight will be used in the dose equation for the conservative scenario. The only exception to 

this was for the water ingestion rates for the shrew and robin. Because only one ingestion rate was 

available, .the maximum body weights were used to calculate the conservative ingestion rates and 

the average body weights were used to calculate the average ingestion rates. 

Meadow Vole (Microtus pennsvlvanicus) 

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. Green succulent vegetation makes up the 

majority of their diet. 

The adult body weight for the vole in southern Indiana ranged from 0.0329 to 0.039 kg with an 

average of 0.0366 kg. The only listed food ingestion rates were for voles in Russia which ranged 

from 0.30 to 0.35 gIg-day, with an average of 0.325 gIg-day. The water in'gestion rates are 0.14 

(estimated) and 0.21 gIg-day, with an average of 0.175 gIg-day. Finally, the incidental soil ingestion 

rate was calculated by multiplying the ingestion rate by the percentage of soil that is incidentally 

ingested (2.4 percent) from Beyer, (1993). 

The home range for the meadow vole was calculated using data from a Michigan old field. The 

values ranged from 0.0297 to 1.06 acres with an average home range of 0.164 acres. 

American Robin (Turdus migratorius) 

American robins habitats include parks, lawns, moist forests, swamps, open woodlands, and 

orchards. Robins forage on the ground in open areas, along habitat edges, or the edges of streams. 

They also may forage above ground'in shrubs and within the lower branches of , trees. In the months 

• 

preceding and during the breeding season, robins feed primarily on invertebrates and on some • 

fruits. During the rest of the year their diet consists primarily of fruits. 

The adult body weight for the American robin in New York woodlands and forests; and in 

Pennsylvania ranged from 0.0773 to 0.0862 kg with an average of 0.081 kg. The only listed food 

ingestion rates were for robins in Kansas (1.52 gig-day) and California (0.89 gIg-day), with an 

average of 0.1205 gIg-day. The water ingestion rate was estimated as 0.14 gIg-day., The incidental 

soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that is 

incidentally ingested (10.4 percent for the woodcock) from Beyer,,(1993). 

The home range for the robin was calculated using data from an Ontario forest. The values ranged 

from 0.37 to 2 acres with an average home range of 1.19 acres. 

• 



• 
Northern Bobwhite auail (Colin us virqinianus) 

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses. Bobwhites 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 their diet in winter in the south. 

The adult body weight for the bobwhite quail in southern Illinois agricultural areas ranged from 0.162 

to 0.1855 kg with an ave.rage of 0.177 kg. The listed food ingestion rates are for quails in Kansas 

and Texas lab studies, and in a captive study from Massachusetts. The values ranged from 0.067 

to 0.093 gig-day, with an average of 0.082 gig-day. The water ingestion rate was estimated as 0.10 

and 0.11 gig-day, and measured in a Texas lab (0.86 to 0.131 gig-day), for an average water .. 
ingestion rate of 0.104 gig-day. The incidental soil ingestion rate is calculated by multiplying the 

food ingestion rate by the percentage of soil that is incidentally ingested (0.082 percent for a Canada 

goose) from Beyer (1993). 

The home range for the quail was calculated using data from southern Illinois idle farms, woods, 

brush, and cornfields. The values for individuals ranged from 15.8 to 41.3 acres with an average 

•. home range of 28.6 acres. 

• 

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 Pennsylvania habitats ranged from 

0.01525 to 0.01921 kg with an average of 0.01687 kg. The listed food ingestion rates are for shrews 

in labs on Ohio (0.49 gig-day), Wisconsin (0.43 to 0.96 gig-day), and Virginia (0.541 gig-day), with 

an average of 0.61 gig-day. The water ingestion rate was determined as 0.223 gig-day in an Illinois 

laboratory. The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the 

percentage of soil that is incidentally ingested (13 percent) from Talmage and Walton (undated). 

The home range for the shrew was calculated using data from a tamarak bog in Manitoba (only 

value available). The value was 0.97 acres . 



Raccoon (Procyon lotor) 

Raccoons are found near virtually every aquatic habitat, particularly in hardwood swamps, 

mangroves, floodplain forests, and freshwater and saltwater marshes. They are also common in 

suburban residential areas. They use surface waters for both drinking and foraging. They feed 

primarily on fleshy fruits, nuts, acorns, and corn, but also eat grains, insects, frogs, crayfish, eggs, 

and virtually any animal and vegetable matter. 

The adult body weights based on data from Illinois, range from 5.34 to 8.86 kg, with an average of 

6.865 kg. The average food ingestion rate of 0.3347 kg/day was calculated using the average body 

weight and the following equation from EPA (1993): 

Where: FI = 
BW = 

. FI = (0.0687) (BWo.s22)/0.25 

Food ingestion rate (kg/day) 

Body weight in kg 

• 

To convert the food ingestion rate into a dry weight value, the mean percent solids content of bony 

fish (0.25) was incorporated into the equation (Sample et aI., 1997). • 

. The range of water ingestion rates is listed as 0.082 to 0.083 gIg-day. The incidental soil ingestion 

rate is calculated by multiplying the ingestion rate by the percentage of soil that is incidentally 

ingestion (0.094), as presented in Beyer (1993). 

Based on data from Michigan, home range sizes for the raccoon range from 266.9 to 504.1 acres for 

an average home range of 385.5 ~cres. 

Belted Kingfisher Cervle alcyon} 

Belted kingfishers are typically found along rivers, streams, and the edges of lakes and ponds. They 

are also common along seacoasts and estuaries. They prefer water that is free of thick vegetation 

and overhanging trees that obscure the view of the water. Because kingfishers eat primarily fish 

that swim near the surface or in shallow water, they require relatively clear water to see and catch 

their prey. Although kingfishers feed predominantly on fish, they have been know to consume 

crayfish, crabs, mussels, lizards, frogs, toads, small snakes, turtles, insects, salamanders, newts, 

young birds, mice, and berries. • 



• 

• 

• 

8asedon data from Michigan, Pennsylvania, Ohio, and Minnesota, the. adult body weights range 
. 'I 

from 0.136 to O. HO kg, with an average of 0.152 kg. The listed food ingestion rates, based on data 

from Michigan, ranges from 0.41 to 0.5 gig-day. The water ingestion rate is estimated as 0.11 g/g

day. The incidental sediment ingestion rate was calculated by multiplying the ingestion rate by the 

percentage of soil that is incidentally ingested (2 percent), based on the ring-ne~ked duck presented 

in Beyer (1994). 

The home range for the kingfisher ranges from 0.39 to 2.185 km of shoreline, based on data from 

streams in Pennsylvania and Ohio . 
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TABLE H.2-1 

CALCULATION OF EXPOSURE PARAMETERS FOR WILDLIFE RECEPTORS 
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 

Exposure Meadow Short-Tailed American Bobwhite 
Parameters Vole Shrew Robin Quail Raccoon 

Body Weights (g) 32.9 35.5 17.61 16.87 ·77.3 180 181 7090 6160 
39.1 39 17.33 15.58 80.8 168 183 7140 .6440 

19.21 15.7 86.2 162 179 7600 5340 
17.4 15.25 83.6 175 175 6000 5620 

77.4· 178 .183.2 6400 8860 
80.6 179 185.5 7740 7560 

180 173 6560 7600 
162.8 180.4 

Minimum ·32.9 15.25 77.3 162 5340 
Maximum 39.1 19.21 86.2 185.5 8860.0 

Average 36.63 16.87 81.0 177 6865 
Food Ingestion 0.3 0.35 0.49 0.77 0.89 0.067 0.079 
Rate (gig-day) (1) 0.62. 0.55 1.52 0.072 0.093 

0.43 0.96 0.09 0.089 
0.52 0.54 

Minimum 0.3 0.43 0.89 0.067 
Maximum 0.35 0.96 1.52 0.093 

Average 0.325 0.61 1.205 0.082 
Food Ingestion Rate (kglday) 

Conservative 0.0128 0.0162 0.1231 0.0164 1.6512 
Average 0.0119 0.0103 0.0976 0.0144 1.3388 

Water Ingestion 0.14 0.21 0.223 0.14 0.115 0.1 0.082 0.083 
Rate (gig-day) 0.106 0.131 

0.093 0.101 
0.086 0.102 
0.11 0.1 

Minimum 0.14 0.223 0.14 0.086 0.082 
Maximum 0.21 0.223 0.14 0.131 0.083 

Average 0.175 0.223 0.14 0.104 0.083 
Water Ingestion Rate (Uday) 

Conservative 0.0077 0.0043 0.0121 0.0231 0.5698 
Average 0.0064 0.0038 0.0113 0.0184 0.5664 

Home Range (Ha) (2) 0.43 0.097 0.3925 0.15 7.6 6.4 204 108 
0.019 0.041 0.81 16.7 15.6 
0.013 0.033 
0.012 0.013 
0.043 0.057 
0.023 0.032 
0.051 0.078 
0.058 0.061 

Minimum (acres/2
) 0.0297 0.9699 0.37 15.8 266.9 

Maximum (acres/2
) 1.06 0.97 2.00 41.3 504.1 

Average (acres) (2) 0.164 0.970 1.19 28.6 385.5 

Notes: 
Source of data is EPA, 1993. 
1 - Food Ingestion Rate (kglday) for the raccoon was calculated using the following equation: 

FI = (0.0687)(BW 0.822)/0.25, where FI = Food Ingestion Rate (kg/day) and BW = Body Weight (kg). 
2 - Home range for the kingfisher is presented in km of shoreline. 
Ingestion Rates (kg/day or Uday) (if more than 1 ingestion rate is available) 

- Conservative value = Max Ingestion Rate (gig-day)" Avg. Body Weight 
- Average value·= Avg. Ingestion Rate (g/g-day)*Avg. Body Weight 

Ingestion Rates (Uday) (if only 1 ingestion rate is available) 
- Conservative value = Ingestion Rate (g/g·day)" Max. Body Weight 
- Average value = Ingestion Rate (glg-day)"Avg. Body Weight 

Belted 
Kingfisher 

150 
136 
158 
147 
148 
170 

136 
170.0 
152 

0.5 
0.41 

0.41 
0.5 

0.455 

0.0758 
··0.0689 

0.11 

0.11 
0.11 

0.110 

0.0187 
0.0167 

2.185 
1.028 
1.03 
0.39 

0.39 
2.19 
1.16 
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APPENDIX H.3 

TOXICITY REFERENCE VALUES 



• • TABLE H.3-1 
EXPOSURE PARAMETERS FOR TEST SPECIES AND SURROGATE WILDLIFE SPECIES 

NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 

. Species 
Av 

(1) P tial Test S -.-.------
Rat(2) 0.35 
Old field mouse(3) 0.014 
Mouse(2) 0.03 
Rabbit 3.8 
Mink(4) 1 
Rhesus monkey(4) 5 
Beagle(2) 10 
Surrogate Wildlife S )eCles (6) S te Wildlife S (6) 

Bobwhite Quail 0.177 
American Robin 0.081 
Short-Tailed Shrew 0.01687 
Meadow Vole 0.03663 
Raccoon 6.865 
BeltedKLngfisher 0.152 

Notes: 

Body 
Weight 

k 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.162 
0.0773 

0.01525 
0.0329 

5.34 
0.136 

See Table 8-6 for the exposure factors. 
NA -.Not Applicable 

Food Water SoiUSediment 

Max. Av 

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 

0.1855 0.0144 0.0164 0.0184 0.0231 0.001181 0.001345 
0.0862 0.0976 0.1231' 0.0113 0.0121 0.01015 0.012802 

0.01921 0.0103 0.0162 0.0038 0.0043 0.001339 0.002106 
0.0391 0.0119 0.0128 0.0064 0.0077 0.000286 0.000307 

8.86 0.3347 0.4128 0.5664 0.5698 0.031462 0.038803 
0.17 0.0689 0.0758 0.0167_ 0.0187 0.001378 0.001516 

NA 
NA 
NA. 
NA 
NA 
NA 
NA 

28.6 15.8 
1.19 0.37 
0.97 0.97 
0.03 0.164 

385.5 266.9 
2.862 0.964 

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 
5 - Barsotti et ai, 1976 
4 - U.S. EPA 1993 . 

41.3 
2 

. 0.97 
1.06 

504.1 
5.399 

6 - Source is U.S. EPA, 1993 for all factors except soil ingestion; Beyer (1993) or Talmage and Walton (in press) for soil ingestion rates. 
7 - Home range for the kingfisher is presented in kni of shoreline. 

• • 



Mammals 

Parameter(3) NOAEL' LOAEL 
Test 

Species 
SEMIVOLATILES (mg/kg) 
2,2'-Oxybis(1-chloropropane) NV NV NA 

·2,4-D 1 5 rat 
2,4 ,5-Trichlorophenol 10 30 rat 
2,4,5-T 3 10 rat 
2,4,6-Trichlorophenol 0.42 4.2 rat 
2-Methylnaphthalene 7 179 rat 
2-Methylphenol 5 15 rat 
4-Nitroaniline NV NV NA 
4-Nitrophenol NV NV NA 
Acenaphthene 17.5 35 mouse 
Acenaphthylene 1 10 mouse 
Anthracene 100 1000 mouse 
Benzo(a)anthracene 1 10 .mouse 
Benzo(a)pyrene 1 10 mouse 
Benzo(b)fluoranthene 1 10 mouse 
Benzo(q,h,i)perylene 1 10 mouse 
Benzo(k)lluoranthene 1 10 mouse 
Bis(2-Ethylhexyl)phthalate 18.3 183 mouse 
Butylbenzyl Phthalate 159 470 rat 
Carbazole 1 10 mouse 
Chrysene 1 10 mouse 
Dibenzo(a,h)anthracene 1 10 mouse 
Dibenzofuran NV NV NA 
Diethyl Phthalate 4583 45830 mouse 
Di-n-butyl phthalate 550 1833 mouse 
Di-n-octyl phthalate NV NV NA 
Dinoseb 0.1 1 rat 
Fluoranthene' 12.5 25 mouse 
Fluorene 12.5 25 mouse 
Hexachloroethane 0.1 1.5 rat 
Indeno(1,2,3-cd)pyrene 1 10 mouse 
Isop_horone 15 179 beagle 
Naphthalene 7.1 14.2 rat 
Phenanthrene 1 10 mouse 
Phenol 6 12 rat 
Pyrene 7.5 12.5 mouse 

• 

APPENDIX H.3 

DERIVATIONS OF MAMMAL TRVS 
USING MAXIMUM 89DVWEIGHT 

NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 
PAGE 1 OF 4 

Body Weight 
Short-tailed Shrew Meadow Vole 

(kg) NOAEL LOAEL NOAEL LOAEL 

NA 
0.35 2.1 10.3 1.7 8.6 
0.35 20.7 62.0 17.3 51.9 
0.35 6.2 20.7 5.2 17.3 
0.35 0.87 8.68 0.73 7.3 
0.35 14.5 369.8 12.1 309.6 
0.35 10.3 31.0 8.6 25.9 
NA 
NA 

0.03 19.6 39.1 16.4 32.8 
0.03 1.1 11.2 0.9 9.4 
0.03 112 1118 94 935.9 
0.03 1.1 11.2 0.94 9.4 
0.03 1.1 11.2 0.94 9.4 
0.03 1.1 11.2 0.94 9.4 
0.03 1.1 11.2 0.94 9.4 
0.03 1.1 11.2 0.94 9.4 
0.03 20.5 205 17.1 171.3 
0.35 328 971 275 813.0 
0.03 1.1 11.2 0.94 9.4 
0.03 1.1 11.2 0.94 9.4 
0.03 1.1 11.2 0.94 9.4 
NA 

0.03 5123 51233 4289 42893.0 
0.03 615 2049 515 1715.5 
NA 

0.35 0.21 2.07 0.17. 1.7 
0.03 14.0 27.9 11.7 23.4 
0.03 14.0 27.9 11.7 23.4 
0.35 0.21 3.1 0.17 2.6 
0.03 1.1 11.2 0.94 9.4 
10 71.6 855 60.0 715.8 

0.35 14.7 29.3 12.3 24.6 
0.03 1.1 11.2 0.9 9.4 
0.35 12.4 24.8 10.4 20.8 
0.03 8.4 14.0 7.0 11.7 

• 

Raccoon Brown Bat 

NOAEL LOAEL NOAEL LOAEL 

0.4 2.2 2.4 . 12.1 
4.5 13.4 24.1 72.4 
1.3 4.5 7.2 24.1 

0.19 1.9 1.0 10.1 
3.1 79.8 16.9 432.2 
2.2 6.7 12.1 36.2 

4.2 8.4 22.9 45.7 
0.2 2.4 1.3 13.1 
24 241 131 1306 

0.24 2.4 1.3 13.1 
0.24 2.4 1.3 13.1 
0.24 2.4 1.3 13J 
0.24 2.4 1..3 13.1 
0.24 2.4 1.3 13.1 
4.4 44.1 23.9 239 
71 210 384 1135 

0.24 2.4 1.3 13.1 
0.24 2.4 1.3 13.1 
0.24 2.4 1.3 13.1 

1106 11055 5987 59872 
133 442 719 2395 

0.04 0.45 0.24 2.41 
3.0 6.0 16.3 32.7 
3.0 6.0 16.3 32.7 
0.04 0.67 0.24 3.6 
0.24 2.4 1.3 13.1 
15.5 184 83.7 999 
3.2 6.3 17.1 34.3 
0.2 2.4 1.3 13.1 
2.7 5.3 14.5 29.0 
1.8 3.0 9.8 _ ... 16.3 

• 



• 
Parameter(3) NOAEL LOAEL 

PESTICIDES/PCBs (mg/kg) 
4,4'-000 0.8 4 
4,4'-DDE 0.8 4 
4,4'-DDT 0.8 4 
Aldrin 0.2 1 
alpha-BHC 0.014 0.14 
Alpha-Chlordane 4.58 9.16 
Aroclor-1232 0.068 0.68 
Aroclor-1242 0.069 0.69 
Aroclor-1248 0:01 0.1 
Aroclor-1254 0.068 0.68 
Aroclor-1260 0.068 0.68 
beta-BHC 0.4 2 
delta-BHC 1.6 3.2 
Dieldrin 0.02 0.2 
Endosulfan I 0.15 1.5 
Endosulfan II 0.15 1.5 
Endosulfan Sulfate 0.15 1.5 
Endrin 0.092 0.92 
Endrin Aldehyde 0.092 0.92 
Endrin Ketone 0.092 0.92 
Gamma-BHC (Lindane) 8 80 
Gamma-Chlordane 4.58 9.16 
Heptachlor 0.1 1 
Heptachlor Epoxide 0.1 1 
Methoxychlor 4 8 
Toxaphene 8 80 
DIOXINS AND FURANS (mg/kg) 
1,2,3,4,6,7,B-HpCDD 0.0016 0.016 
1,2,3,4,6,7,8-HpCDF 0.0016 0.016 
1,2,3,4,7,8,9-HPCDF 0.0016 0.016 
1,2,3,4,7,8-HXCDD 0.00016 0.0016 
1,2,3,4,7,8-HxCDF 0.00016 0.0016 
1,2,3,6,7,8-HxCDD 0.00016 0.0016 
1,2,3,6,7,8-HxCDF 0.00016 0.0016 
1,2,3,7,8,9-HxCDD 0.00016 0.0016 
1,2,3,7,8,9-HXCDF 0.00016 0.0016 
2,3,4,6,7,8-HxCDF 0.00016 0.0016 
1,2,3,7,8-PECDD 0.000001 0.00001 

• APPENDIX H.3 

DERIVATIONSOF MAMMAL TRVS 
USING MAXIMUM BODY WEIGHT 

NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 
PAGE 2 OF4 

Mammals 
Short-tailed Shrew Meadow Vole 

Test Body Weight 
. Species (kg) NOAEL I LOAEL NOAEL I LOAEL 

rat 0.35 1.7 8.3 1.4 6.9 
rat 0.35 1.7 8.3 1.4 6.9 
rat 0.35 1.7 8.3 1.4 6.9 
rat 0.35 0.41 2.1 0.35 1.7 

mink 1 0.04 0.38 0.03 0.3 
mouse 0.03 5.1 10.2 4.3 8.6 

Oldfield mouse 0.014 0.06 0.63 0.05 0.5 
mink 1 0.19 1.9 0.16 1.6 

Rhesus monkey 5 - 0.04 0.40 0.03 0.3 
Oldfield mouse 0.014 0.06 0.63 0.05 0.5 
Oldfield mouse 0.014 0.06 0.63 0.05 0.5 

rat 0.35 0.83 4.1 0.69 3.5 
rat 0.35· 3.3 6.6 2.8 5.5 
rat 0.35 0.04 0.41 0.03 0.3 
rat 0.35 0.31 3.1 0.26 2.6 
rat 0.35 0.31 3.1 0.26 2.6 
rat 0.35 0.31 3.1 0.26 2.6 

mouse 0.03 0.10 1.0 0.09 0.9 
mouse 0.03 0.10 1.0 0.09 0.9 
mouse 0.03 0.10 1.0 0.09 - 0.9 

rat 0.35 16.5 165.3 13.8 138.4 
mouse 0.03 5.1 10.2 4.3 8.6 
mink 1 0.27 2.7 0.22 2.2 
mink 1 0.27 2.7 0.22 2.2 
rat 0.35 8.3 16.5 6.9 13.8 
rat 0.35 16.5 165 13.8 138.4 

rat 0.35 3.3E-03 3.3E-02 2.8E-03 2.8E-02 
rat 0.35 3.3E-03 3.3E-02 2.8E-03 2.8E-02 
rat 0.35 3.3E-03 3.3E-02 2.8E-03 2.8E-02 
rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 
rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 
rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 
rat 0.35 . 3.3E-04 3.3E-03 2.8E-04 2.8E-03 
rat 0.35 3.3E-04 3.3E-03 2.BE-04 2.8E-03 
rat 0.35 3.3E-04 3.3E-03 2.BE-04 2.8E-03 
rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 
rat 0.35 2.1 E-06 2.1E-05 1.7E-06 1.7E-05 

• 
Raccoon Brown Bat 

NOAEL I LOAEL NOAEL LOAEL 

0.36 1.8 1.9 9.7 , 
0.36 1.8 1.9 9.7 
0.36 1.8 1.9 9.7 
0.09 0.45 0.48 2.4 
0.01 0.08 0.04 0.44 
1.1 2.2 6.0 12.0 

0.01 0.14 0.07 0.73 
0.04 0.4 0.2 2.2 
0.01 0.09 0.05 0.47 
0.01 0.14 0.07 0.73 
0.01 0.14 0.07 0.73 
0.18 0.89 0.97 4.83 
0.7 1A 3.9 7.7 

0.01 0.09 0.05 0.48 
0.07 0.67 0.36 3.6 
0.07 0.67 0.36 3.6 
0.07 0.67 0.36 3.6 
0.02 0.22 0.12 1.2 
0.02 0.22 0.12 1.2 
0.02 0.22 0.12 1.2 
3.6 35.7 19.3 193.2 
1.1 2.2 6.0 12.0 

0.06 0.58 0.31 3.1 
0.06 0.58 0.31 3.1 
1.8 3.6 9.7 19.3 
3.6 35.7 19.3 193 

7.1E-04 . 7.1E-03 3.9E-03 3.9E-02 
7.1E-04 7.1E-03 3.9E-03 3.9E-02 
7.1E-04 7.1E-03 3.9E-03 3.9E-02 
7.1E-05 7.1E-04 3.9E-04 3.9E-03 
7.1 E-05 7.1E-04 3.9E-04 3.9E-03 
7.1E-05 7.1E-04 3.9E-04 3.9E-03 
7.1E-05 7.1E-04 3.9E-04 3.9E-03 
7.1E-05 7.1E-04 3.9E-04 3.9E-03 
7.1E-05 7.1E-04 3.9E-04 3.9E-03 
7.1E-05 7.1E-04 3.9E-04 3.9E-03 
4.5E-07 4.5E-06 2.4E-06 2.4E-05 



Mammals 

Parameter(3) NOAEL LOAEL 
Test 

Species 
1,2,3,7,8-PECDF 0.00016 0.0016 rat 
2,3,4,7,8-PECDF 0.000016 0.00016 rat 
2,3,7,8-TCDD 0.000001 0.00001 rat 
2,3,7,8-TCDF 0.00001 0.0001 rat 
1,2,3,4,6,7,8,9-0CDD 0.01 0.1 rat 
1,2,3,4,6,7,8,9-0CDF 0.01 0.1 rat 
TOTAL HpCDD 0.0016 0.016 rat 
TOTAL HxCDD 0.00016 0.0016 rat 
TOTAL PeCDD 0.000001 0.00001 rat 
Total HpCDF 0.0016 0.016 rat 
Total HxCDF 0.00016 0.0016 rat 
Total PeCDF 0.000016 0.00016 rat 
Total TCDD 0.000001 0.00001 rat 
Total TCDF 0.00001 0.0001 rat 
EXPLOSIVES (mg/kg) 
1,3 Dinitrobenzene 0.04 0.107 rat 
1,3,5-Trinitrobenzene 2.64 13.31 rat 
2,4-Dinitrotoluene 0.2 .1.5 beagle 
2,4,6-Trinitrotoluene 1.6 16 rat 
2-Amino-4,6-dinitrotoluene NV NV NA 
2-Nitrotoluene 20 200 rat 
3-Nitrotoluene 20 200 rat 
4-Amino-2,6-dinitrotoluene NV NV NA 
4-Nitrotoluene 20 200 rat 
Ammonia NV NV NA 
HMX 3 7.5 mouse 
Nitrobenzene (exp) NV NV NA 
RDX 7 35 mouse 
Tetryl 1.3 13 rat 
INORGANICS (mg/kg) 
Aluminum 1.93 19.3 mouse 
Antimony 0.125 1.25 mouse 
Arsenic 0.126 1.26 mouse 

Barium 5.1 19.8 rat 
Beryllium 0.66 6.6 rat 
Cadmium 1 10 rat 
Chromium 3.28 13.14 rat 
Hexavalent Chromium 3.28 13.14 rat 
Cobalt 1.2 12 rat 
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DERIVATIONS OF MAMMAL TRVS 
USING MAXIMUM BODY WEIGHT 

NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 
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Body Weight 
Short-tailed Shrew Meadow Vole 

(kg) NOAEL LOAEL NOAEL LOAEL 
0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 
0.35 3.3E-05 3.3E-04 2.8E-05 2.8E-04 
0.35 2.1E-06 2.1E-05 1.7E-06 1.7E-05 
0.35 2.1E-05 2.1E-04 1.7E-05 1.7E-04 
0.35 2.1E-02 2.1 E-Ol 1.7E-02 1.7E-Ol 
0.35 2.1 E-02 2.1E-Ol 1.7E-02 1.7E-Ol 
0.35 3.3E-03 3.3E-02 2.8E-03 2.8E-02 
0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 
0.35 2.1E-06 2.1E-05 1.7E-06 1.7E-05 
0.35 3.3E-03 3.3E-02 2.8E-03 2.8E-02 
0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 
0.35 3.3E-05 3.3E-04 2.8E-05 2.8E-04 
0.35 2.1E-06 2.1E-05 1.7E-06 1.7E-05 
0.35 2.1E-05 2.1 E-04 1.7E-05 1.7E-04 

0.35 0.08 0.22 0.07 0.2 
0.35 5.5 27.5 4.6 23.0 
10 1.0 7.2 0.80 6.0 

0.35 3.31 33.1 2.8 27.7 
NA 

0.35 41.3 413 34.6 345.9 
0.35 41.3 413 34.6 345.9 
NA 
0.35 41.3 413 34.6 345.9 
NA 

0.03 3.4 8.4 2.8 7.0 
NA 

0.03 7.8 39.1 6.6 32.8 
0.35 2.7 26.9 2.2 22.5 

0.03 2.2 21.6 1.8 18.1 
. 0.03 0.14 1.4 0.12 1.2 

0.03 0.14 1.4 0.12 1.2 
0.435/0.35(1) 11.1 40.9 9.3 34.2 

0.35 1.4 13.6 1.1 11.4 
0.303 2.0 19.9 1.7 16.7 
0.35 6.8 27.1 5.7 22.7 
0.35 6.8 27.1 5.7 22.7 
0.35 2.5 24.8 2.1 20.8 

... 

• 

Raccoon Brown Bat 

NOAEL LOAEL NOAEL LOAEL 
7.1 E-05 7.1E-04 3.9E-04 3.9E-03 
7.1 E-06 7.1 E-05 3.9E-05 3.9E-04 
4.5E-07 4.5E-06 2.4E-06 2.4E-05 
4.5E-06 4.5E-05 2.4E-05 2.4E-04 
4.5E-03 4.5E-02 2.4E-02 2.4E-Ol 
4.5E-03 4.5E-02 2.4E-02 2.4E-Ol 
7.1E-04 7.1 E-03 3.9E-03 3.9E-02 
7.1 E-05 7.1E-04 3.9E-04 3.9E-03 
4.5E-07 4.5E-06 2.4E-06 2.4E-05 
7.1E-04 7.1E-03 3.9E-03 3.9E-02 
7.1E-05 7.1E-04 3.9E-04 3.9E-03 
7.1E-06 7.1E-05 3.9E-05 3.9E-04 
4.5E-07 4.5E-06 2.4E-06 2.4E-05 
4.5E-06 4.5E-05 2.4E-05 2.4E-04 

0.02 0.05 0.10 0.26 
1.2 5.9 6.4 32.1 

0.21 1.5 1.1 8.4 
0.71 7.1 3.9 38.6 

8.9 89.2 48.3 483 
8.9 89.2 48.3 483 

'8.9 89.2 48.3 483 

0.7 1.8 3.9 9.8 

1.7 8.4 9.1 45.7 
0.58 5.8 3.1 31.4 

0.5 4.7 2.5 25.2 
0.03 0.30 0.16 1.6 
0.03 0.30 0.16 1.6 

2.4 8.8 13.0 47.8 " 0.3 2.9 1.6 15.9 
0.4 4.3 2.3 23.3 
1.5 5.9 7.9 31.7 
1.5 5.9 7.9 31.7 
0.5 5.3 2.9 29.0 

• 
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• 
Mammals 

Short-tailed Shrew Meadow Vole Raccoon Brown Bat 
Test Body Weight 

Parameter(3) NOAEL LOAEL 
Species (kg) NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL 

Copper 11.71 15.14 mink 1 31.5 40.7 26.3 34.0 6.8 8.8 36.8 
Cyanide 68.7 687 rat 0.273 133 1334 112 1116.7 29 288 156 
Iron 50 500 rabbit 3.8 188 1875 157 1569.9 40 405 219 
Lead 8 80 rat 0.35· 16.5 165 13.8 138.4 3.6 35.7 19.3 
Manqanese 88 284 rat 0.35 182 587 152 491.2 39 127 212 
Mercury 0.015 0.025 mink 1 0.0 0.1 0.0 0.1 0.0 0.0 0.0471 
Nickel 40 80 rat 0.35 82.6 165 69.2 138.4 17.8 35.7 96.6 
Selenium 0.2 0.33 rat 0.35 0.4 0.7 0.3 0.6 0.1 0.1 0.5 
Silver 1.81 18.1 mouse 0.03 2.0 20.2 1.7 16.9 0.4 4.4 2.4 
Thallium 0.0074 0.074 rat 0.365 0.0 0.2 0.0 0.1 0.0 0.0 0.0 
Vanadium 0.21 2.1 rat 0.26 0.4 4.0 0.3 3.4 0.1 0.9 0.5 
line 160 320 rat 0.35 330.6 661 277 553.5 71.3 143 386 

Notes: 
NV - No Value Established 
1 - Two separate studies were periormed. The average body weight was 0.435 for the NOAEL and 0.35 for the LOAEL. 

2 - The sources of these NOAELS and LOAELS are presented in the table titled 'Sources and Endpoints for NOAELS and LOAELS for Terrestrial Wildlife" in this appendix. 
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 

3 - Note that all of the parameters listed on this table may not have been included in the Food Chain Models for SWMU 3. 

Derivation NOAEULOAEL Equation: 
Derived NOAEL = NOAEL"(test species body weight/surrogate species maximum body weight)"O.25 
Derived LOAEL = LOAEL "(test species body weight/surrogate species maximum body weight)"O.25 

Maximum body weight for surrogate wildlife species can be found in Appendix H.2. ) 

TRV = Toxicity Reference Value 
NOAEL = No Observed Adverse Effect Level 
LOAEL = Lowest Observed Adverse Effect Level 
NV = No Value 
NA = Not Applicable 

LOAEL 
47.5 
1559 
2191 
193 
686 

0.0785 
193.2 
0.8 

23.6 
0.2 
4.7 
773 
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Birds(l) 

NOAEL LOAEL 
Parameter(2) (mg/kg-day) I (mg/kg-day) 
SEMIVOLATILES 
2,2'-Oxybis(1-chloropropane) NV NV 
2,4-0 NV NV 
2,4,5-Trichlorophenol NV NV 
2,4,5-T NV NV 
2,4,6-Trichlorophenol NV NV 
2-Methylnaphthalene 2 20 
2-Methylphenol NV NV 
4-Nitroaniline NV NV 
4-Nitrophenol NV NV 
Acenaphthene 2 20 
Acenaphthylene 2 20 
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 
Bis(2-Ethylhexyl)phthalate 1.11 11.1 
Butylbenzyl Phthalate NV NV 
Carbazole 2 20 
Chrysene 2 20 
Oibenzo(a,h)anthracene 2 20 
Oibenzofuran NV NV 
Diethyl Phthalate 1.11 11.1 
Oi-n-butyl phthalate 0.11 1.1 
Oi-n-octyl phthalate NV NV 
Fluoranthene 2 20 
Fluorene 2 20 
Hexachloroethane NV NV 
Indeno(1,2,3-cd)pyrene 2 20 
Isophorone NV NV 
Naphthalene 2 20 
Phenanthrene 2 20 
Phenol NV NV 
P~rene 2 20 
PESTICIDES/PCBs 
4,4'-000 0.0028 0.028 
4,4'-00E 0.0028 0.028 
4,4'-00T 0.0028 0.028 
Aldrin NV NV 
aIQha-BHC 0.56 2.25 
Alpha-Chlordane 2.14 10.7 
Aroclor -1232 0.18 .1.8 
Aroclor-1242 0.41 4.1 

• 

• 

• 
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Birds(11 

NOAEL LOAEL 
Parameter(2) (mg/kg-day) (mg/kg-day) 
Aroclor-1248 NV NV 
Aroclor-1254 0.18 1.8 
Aroclor-1260 0.18 1.8 
beta-SHC 0.56 2.25 
delta-SHC 0.56 2.25 
Dieldrin 0.077 0.77 
Endosulfan I 10 100 
Endosulfan II 10 100 
Endosulfan Sulfate 10 100 
Endrin 0.01 0.1 
Endrin Aldehyde 0.01 0.1 
Endrin Ketone ·0.01 0.1 
Gamma-SHC (Lindane) 2 20 
Gamma-Chlordane 2.14 10.7 
Heptachlor NV NV 
Heptachlor Epoxide NV NV 
Methoxychlor NV NV 
Toxaphene NV NV 
DIOXINS AND FURANS / 

1,2,3,4,6,7,8-HpCDD 0.014 0.14 
1,2,3,4,6,7,8-HpCDF 0.0014 0.014 
1,2,3,4,7,B,9-HPCDF 0.0014 0.014 
l,2,3,4,7,B-HXCDD 0.00028 0.0028 
1,2,3,4,7,8-HxCDF 0.00014 0.0014 
1,2,3,6,7,8-HxCDD 0.0014 0.014 
l,2,3,6,7,8-HxCDF 0.00014 0.0014 
1,2,3,7,8,9-HXCDF 0.00014 0.0014 
1,2,3,7,8,9-HxCDD 0.00014 0.0014 
1,2,3,4,6,7,8,9-0CDD ./ 0.14 1.4 
1,2,3,4,6,7,8,9-0CDF 0.14 1.4 
2,3,4,6,7,8-HxCDF 0.00014 0.0014 
l,2,3,7,B-PECDD 0.000014 0.00014 
l,2,3,7,B-PECDF 0.00014 0.0014 
2,3,4,7,B-PECDF 0.000014 0.00014 
2,3,7,8-TCDD 0.000014 0.00014 
2,3,7,8-TCDF 0.000014 0.00014 
OCDD 0.14 1.4 
OCDF 0.14 1.4 
TOTAL HpCDD 0.014 0.14 
TOTAL HxCDD 0.00014 0.0014 
TOTAL PeCDD 0.000014 0.00014 
Total HpCDF 0.0014 0.014 
Total HxCDF 0.00014 0.0014 
Total PeCDF 0.000014 0.00014 
Total TCDD 0.000014 0.00014 
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Birds(1) 

NOAEL LOAEL 
Parameter(2) (mglkg-day) (mglkg-day) 
Total TCDF 0.000014 0.00014 
EXPLOSIVES 
1 ,3 Dinitrobenzene NV NV 
1,3,5-Trinitrobenzene NV NV 
2,4-Dinitrotoluene NV NV 
2,4,6-Trinitrotoluene NV NV 
2-Amino-4,6-dinitrotoluene NV NV 
2-Nitrotoluene NV ' NV 
3-Nitrotoluene NV NV 
4-Amino-2,6-dinitrotoluene NV NV 
4-Nitrotoluene NV NV 
Ammonia NV NV 
HMX NV NV 
Nitrobenzene (exp) NV NV 
RDX NV NV 
Tetryl NV , NV 
INORGANICS 
Aluminum 109.7 1097 
Antimony NV NV 
Arsenic 2.46 7.38 
Barium 20.8 41.7 
Beryllium NV NV' 
Cadmium 1.45 20 
Chromium 1 5 
Hexavalent Chromium 1 5 
Cobalt NV NV 
Copper 46.97 61.72 
Cyanide NV NV 
Iron 100 1000 
Lead 1.13 11.3 
Manganese, 997 9970 
Mercury 0.0064 0.064 
Nickel 77.4 107 
Selenium 0.4 0.8 
Silver NV NV 
Thallium NV NV 
Vanadium " 11.38 113.8 
Zinc 14.49 130.9 

1 - The sources of these NOAELS and LOAELS are presented in the table titled "Sources and 
Endpoints for NOAELS and LOAELS for Terrestrial Wildlife" in this appendix. The NOAELS arid 
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 

• 

• 

• 
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Birds(1) 

NOAEL LOAEL 
Parameter(2) (mg/kg-day) "I (ing/kg-day) 
2 - Note that all of the parameters listed on this table may not have been Included m the Food Cham 
Models for SWMU 3. 

NOAEL = No Observed Adverse Effect Level 
LOAEL = Lowest Observed Adverse Effect Level 
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Concentration Chronlel 

Parameters (mg/kg-day) Endpoint Effect Subchronic Species Primary Reference Source of Reference 

Semivolatiles Organics • Acenaphthene 175 NOAEl systemic subchronic mouse USEPA, 1989a IRIS, 2001 

Acenaphthene 350 lOAEL systemic subchronic mouse USEPA, 1989a IRIS, 2001 

Acenaphthylene 700 NO'AEl mortaiitylBW subchronic mouse USEPA. 19898 PRC, 1996 

Anthracene 1000 NOAEl systemic subchronic mouse US EPA, 1989b IRIS, 2001 

Anthracene" . 1000 NOAEL reproductive Subchronic mouse USEPA, 1989b IT Corp, 1997 

Benzo(a)anthracene 17.1 NOAEl carcinogenic acute mouse Clayson et aI., 1968 PRC, 1996 

Benzo(a)pyrene 10 lOAEl reproductive chronic mouse Mackenzie and Angevine, 1981 Sample et.al., 1996 

Benzo(b )f1uoranthene 40 lOAEl carcin~enic chronic ·rodent lo and Sandi, 1978 PRC, 1996 

Benzo(g,h,l)pe<VIene 72 lOAEl carcinogenic chronic rodent Simms and Overcash, 1983 PRC, 1996 

Bis(2-ethylhexyf)phthalale 18.33 NOAEL reproductive chronic mouse lamb et aI., 1987 Sample et.al., 1996 

Bis(2'ethylhexyf)phthalate 183.3 lOAEl reproductive chronic mouse lamb et aI., 1987 Sample et.al., 1996 

Bis(2·ethylhexyf)phthalate 1.11 NOAEL reproductive chronic ringed dove Peakall, 1974 Sample et.al., 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 

Di-n·butylphthalate 550 NOAEl reproductive chronic mouse lamb et aI., 1987 Sample et.al., 1996 

Di-n-butylphthalate 1833 LOAEl reproductive chronic mouse lamb et aI., t 987 Sample et.al., 1996 

Di-n-butylphthalate 1.11 lOAEl reproductive chronic ringed dove Peakall, 1974 Sample et.al., 1996 

Fluoranthene 125 NOAEL systemic subchronic m~use US EPA, 1988 IRIS, 2001 

Fluoranthene 250 lOAEl systemic subchronic mouse USEPA,1988 IRIS, 2001 

Fluorene 125 NOAEL systemic subchronic mouse USEPA,1988 IRIS, 2001 

Fluorene 250 lOAEl systemic subchronic mouse US EPA, 1988 IRIS, 2001 

Auorene 125 systemic mouse USEPA,1989c PRC, 1996 

Indeno( 1 ,2,3-cd)pyrene 72 LOAEl carcinogenic chronic rodent Simms and Overcash, 1983 PRC, 1996 

2-Methylnaphthalene 41 NOAEl mortality chronic rat Schmahl, 1955 Used naphthalene value 

Naphthalene 71 NOAEl systemic subchronic rat BCl,1980 IRIS, 2001 

Naphthalene 142 lOAEl systemic subchronic rat BCl,1980 IRIS, 2001 

Pyrene 75 NOAEl systemic subchronic mouse USEPA,1989c IRIS, 2001 

Pyrene 125 lOAEl systemk: subchronic mouse USEPA, 1989c IRIS, 2001 

Herbicides 

Dinoseb 1 LOAEl reproductive chronic rat Dow Chemical, 1981a IRIS, 2001 

2,4-D 1 NOAEl systemic chronic rat Dow Chemical, 1983 IRIS, 2001 

2,4-D 5 LOAEl systemic chronic rat DowChemicat, 1983 IRIS, 2001 

2,4,5-T 3· NOAEl reproductive chronic rat Kociba et ai, 1979 IRIS, 2001 • 2,4,5-T 10 lOAEl reproductive chronic rat Kociba et ai, 1979 IRIS, 2001 

Pesticides 

Methoxychlor I 4 I NOAEL I reproduction I chronk: I rat I Gray et aI., 1988 I Sample et.al., 1996 

Methoxychlor I 8 I lOAEl I reproduction I chronic I rat I Gray et aI., 1988 Sample et.al., 1996 
-DioxinsIFurans 

1,2,3,6,7,8-HXCDF 0.0016 NOAEL systemic subchronic rat Poiger et aI., 1989 Sample et.al., 1996 

t ,2,3,6,7,8-HXCDF 0.016 lOAEl systemic subchronic rat Poiger et aI., 1989 Sample et.al., 1996 

1,2,3,7,6-PCDF 0.0016 NOAEl systemic subchronic rat \ Poiger et aI., 1989 Sample et.al., 1996 

t,2,3,7,8-PCDF 0.Q16 lOAEl systemic subchronic rat Poiger et aI., 1989 Sample et.al., 1996 

2,3,4,7,6·PCDF 0.00016 NOAEl systemic' subchronic rat Poiger et aI., 1989 Sample et.al., 1996 

2,3,4,7,8-PCDF 0.0016 lOAEL systemic subchronic rat Poiger et aI., 1989 Sample et.al., 1996 

2,3,7,8-TCDD 0.000001 NOAEl reproduction chronic rat Murray et aI., 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 aI., 1992 Sample et.al., 1996 

2,3,7,8-TCDD 0.00014 lOAEl reproduction chronic pheasant Nosek et aI., 1992 Sam pte et.al., 1996 

Explosives 

2,4-Din~rotoluene 0.2 NOAEL neurotoxicity chronic dog Ellis et aI., 1985 IRIS, 2001 

2,4-Dinitrotoluene 1.5 lOAEl neurotoxicity chronic dog Ellis et aI., 1965 IRIS, 2001 

m, 0, and p-Nitrotoluene 200 lOAEl systemic chronic rat Ciss et aI., 1980 USEPA, 1997 (HEAST) 

HMX 30 NOAEL mortal~y subchronic mouse Everett and Maddock, 1985 Talmage et aI., 1999 

HMX 75 LOAEl mortality subchronic mouse Everett and Maddock, 1985 Talmage et aI., 1999 

RDX 7 NOAEL reproduction chronic mouse Ush et aI., 1984 Talmage et aI., 1999 

RDX 35 lOAEl reproduction chronic mouse Ush et aI., 1984 Talmage et aI., 1999 

1,3,5-Trinitrobenzene 2.64 NOAEL systemic chronic rat Reddy et ai, 1996 IRIS, 2001 

1,3,5-Trinitrobenzene 13.31 lOAEl systemic chronic rat Reddy et ai, 1996 IRIS, 2001 

2,4,6-Trin~rotoluene 160 lOAEl reproductive subchronic rat Dilley et aI., 1982 Talmage et aI., 1999 

In organics 

Aluminum 109.7 NOAEl reproductive chronic ringed dove Carriere et aI., 1986 Sample et.al., 1996 

Aluminum 19.3 lOAEl reproductive chronic mouse Ondreicka et aI., t 966 Sam pte et.at., 1996 

Antimony 1.25 lOAEl lifespan chronic mouse Schroeder et al., 1968b Sample et.al., 1996 

Arsenic 1.261 lOAEl reproductive chronic mouse Schroeder and Mitchner, 1971 Sample et.al., t 996 

Arsenic 2.46 NOAEl mortality chronic brown-headed cowbird USFWS, 1969 Sampte et.al., 1996 • Arsenic 7.38 lOAEl mortality chronic brown-headed cowbird USFWS, 1969 Sample et.al., 1996 

Barium 5.1 NOAEl growth chronic rat Penry et aI., 1983 Sample et.al., 1996 

Barium 198 lOAEl mortality subchronic rat Borzelleca et aI., 1988 Sample et.at., 1996 
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Concentration ChroniC/ \ 
Parameters (mglkg-dav) Endpoint Effect Subchronic Species 

Barium 208.26 NOAEL mortality subchronic chicks 

Barium 416.53 LOAEL mort,lfity subchronic chicks 

Beryllium. 0.66 NOAEL systemic chronic rat 

Cadmium I NOAEL reproductive chronic rat 

Cadmium to LOAEL reproductive chronic rat 

Cadmium 1.45 NOAEL reproductive chronic mallard duck 

Cadmium 20 LOAEL reproductive chronic mallard duck 

Chromium(lII) 1 NOAEL reproductive chronic blackduck 

Chremium(lII) 5 LOAEL reproductive chronic blackduck 

Chremium(VI) 3.28 NOAEL BW/food cens. chronic rat 

Chromium(VI) 131.4 LOAEL mortality subchrenic rat 

Cebalt 12 LOAEL grewth chronic rat 

Cepper 11.71 NOAEL reproductive chronic mink 

Cepper 15.14 LOAEL reproductive chronic mink 

Copper 46.97 NOAEL mertality chrenic chicks 

Copper 61.72 LOAEL mortality chronic chicks 

Iron 500 LOAEL unknown chronic rabbit 

Iron 1000 LOAEL unknown chronic pouHry 

Lead 8 NOAEL reproductive chronic rat 

Lead 80 LOAEL reproductive chronic rat 

Lead 1.13 NOAEL' reproductive chronic Japanese quail 

Lead 11.3 LOAEL reproductive chronic Japanese quail 

Manganese 997 NOAEL growth chronic Japanese quail 

Manganese 88 NOAEL reproductive chronic rat 

Manganese 284 LOAEL reproductive chronic ral 

Mercury 0.064 LOAEL reproductive chronic mallard duck 

Mercury 0.032 NOAEL reproductive chronic ral 

Mercury 0.16 LOAEL. reproductive chronic rat 

Nickel 40 NOAEl. reproduclive chronic rat 

Nickel 80 LOAEL reproduclive chronic ral 

Nickel n.4 NOAEL mortality chronic mallard duck 

Nickel 107 LOAEL mortality chronic mallard duck 

Selenium 0.5 NOAEL reproductive chronic mallard duck 

Selenium 1 LOAEL reproductive chronic mallard duck 

Selenium 0.2 NOAEL reproductive chronic ral 

Selenium 0.33 LOAEL reproductive chronic ral 

Silver 18.1 NOAEL systemic subchronic mouse 

Silver 54.4 LOAEL survival chronic chicks 

Silver 23.81 LOAEL weighl less mouse 
Thallium 0.74 LOAEL reproduclive subchronic rat 

Tin 23.4 NOAEL reproductive chronic mouse 

Tin 35 LOAEL reproduclive chronic mouse 
Tin 6.76 NOAEL reproductive chronic Japanese quail 

Tin 16.9 LOAEL· reproductive chronic Japanese quail 

Vanadium 2.1 LOAEL repro.ductive chronic· rat 

Vanadium 11.38 NOAEL mortality,BW chronic mallard duck 

Zinc 160 NOAEL reproductive chrenic rat 

Zinc 320 LOAEL reproductive chrenic ral 

Zinc 14.49 NOAEL reproductive chronic wMe leghem hen 

Zinc 130.9 LOAEL rep reductive chronic' white leghorn hen 

Netes: The NOAELS and LOAELS for the PAHs that do nol have values are based on Ihe benze(a)pyrene values 

. The NOAELS and LOAELS fer Ihe PAHs for birds were based on 7,12-dimethYJbenz(a)anthracene. 

NOAEL = No Observed Adverse Effect Level 

LOAEL = Lewest Observed Adverse Effecl Level 

Primary Reference 

Johnson el aI., 1960 

Johnson et al., 1960 

Schroeder and Mitchner, 1975 

Sutou et aI., I 980b 

Sutou et aI., 1980b 

White and Finely, 1978 

White and Finely, 1978 

HaseHine et aI., unpubl. 

Haseltine et al .. , unpubl. 

Mackenzie, 1958 

Steven et aI., 1976 

Domingo et aI., 1985 

Aulerich et aI., 1982 

Aulerich et aI., 1982 

Mehring et aI., 1960 

Mehring et aI., 1960 

NAS,1980 

NAS, 1980 

Alar et aI., 1973 

Alar et aI., 1973 

Edens et aI., 1982 

Edens et aI., 1982 

Laskey and Edens, 1985 

Laskey et aI., 1982 

Laskey et aI., 1982 

Heinze, 1979 

Verschuuren et aI., 1976 

Verschuuren et aI., 1976 

Ambrose et aI., 1976 

Ambrose et al., 1976 

Cain and Pafford, 1981 

Cain and Pafford, 1981 

Heinz, el aI., 1987 

Heinz, et al., 1987 

Rosenfeld and Baath, 1954 

Rosenfeld and Beath, 1954 

Rungby, 1984 

Pelersen and Jensen, 1975 

Rungby and Danscher, 1984 

Fermigli et aI., 1986 

Davis et aI., 1987 

Davis et aI., 1987 

Schlatterer et aI., 1993 

Schlatterer et aI., 1993 

Demingo el aI., 1986 

White and Dieter, 1978 

Schlicker and Cox, 1986 

Schlicker and Cex, 1986 

Stahl el aI., 1990 

Slahl el aI., 1990 

Source of Reference 

Sample e1.al., .1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Eng. Field Activity,1998 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.aI .. 1996 

Sample e1.al., 1996 

Sample el.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample el.al., 1996 

Sample e1.al., 1996 

Sample el.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample el.al., 1996 

. Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.aI., 1996 

Sample e1.al., 1996 

ATSDR,1989 

Sample e1.al., 1996 

Sample el.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al .. 1996 

Sample e1.al., 1996 

Sample et.ai., t 996 

Sample e1.aI., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 

Sample e1.al., 1996 
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PARAMETER UNITS DETECTS COUNT 
1,1,1· TRICHLOROETHANE ~Qlkq 4 15 
1,2,3,4,6,7,8,9-OCDD nQlkq 11 11 
1 2,3,4,6,7,8,9-OCDF nQlkq 3 11 
1,2,3,4,6,7,8-HPCDD nalko 11 11 
1,2,3,4,6,7,8-HPCDF nalko 5 11 
1,2,3,4,7,8,9-HPCDF nglkg 4 11 
1,2,3,4,7,8-HXCDD nglkg 4 11 
1,2,3,4,7,8-HXCDF ng/kg 2 11 
1,2,3,6,7,8-HXCDD nQlkq 5 11 
1,2,3,6,7,8-HXCDF nQlkq 6 11 
1,2,3,7,8,9-HXCDD nalko 5 11 
1,2,3,7,8,9-HXCDF nglkg 1 11 
1,2,3,7,8-PECDD nglkg 5 11 
1,2,3,7,8-PECDF nglkg 3 11 
1,3,5-TRINITROBENZENE ~g/kg 3 48 
l.4-PHENYLENEDIAMINE 1 29 
2,3,4,6,7,8-HXCDF nQlkq 5 11 
2,3,4,7,8-PECDF nQlko 4 11 
2,3,7,8-TCOO no/ko 5 11 
2,3.7,8-TCOF ng/kg 4 11 
2,4,5-T ~glkg 1 5 
2,4,6-TRINITROTOLUENE ~g/kg 4 48 
2,4-0 ~g/kg 3 5 
2,4-0INITROTOLUENE ~Qlkq 1 48 
2-AMINO-4,6-0INITROTOLUENE ~Qlkq 7 48 
2-HEXANONE ~alko 1 15 
2-METHYLNAPHTHALENE ~o/ko 2 45 
2-NITROTOLUENE j.lg/ko 1 48 
4-AMINO-2,6-0INITROTOLUENE ~glkg 7 48 
4-METHYL-2-PENTANONE ~glkg 1 15 
ACENAPHTHENE ~g/kg 1 45 
ACENAPHTHYLENE ~Qlkg 2 45 
ALUMINUM mq/kq 32 32 
ANTHRACENE ~Qlko 1 45 
ANTIMONY maiko 8 32 
ARSENIC mglkg 30 32 
BARIUM mglkg 32 32 
BENZO(A)ANTHRACENE ~Qlkq 3 45 
BENZO(A)PYRENE ~O/kq . 5 45 
BENZO(B)FLUORANTHENE ~o/kO 13 45 
BENZO(G,H,I)PERYLENE ~g/kg 7 45 
BERYLLIUM mglkg 31 32 
BIS(2-ETHYLH EXYL)PHTHALA TE ~g/kg 7 45 
CADMIUM mq/kq 29 32 
CALCIUM mQlkq 32 32 
CHROMIUM maiko 32 32 
CHRYSENE ~g/kg 7 45 

• 
APPENDIX H.4 

SURFACE SOIL 95% UPPER CONFIDENCE LIMITS 
SWMU3 

AVERAGE 
3.9243 

1364.1818 
7.6259 

36.1182 
4.9955 

0.52 
0.4991 
0.8355 
1.3236 
0.6186 
1.3786 
0.1186 
0.3527 
0.2773 
0.3864 

45.3621 
0.6664 
0.3736 
0.4955 
0.2986. 

1.94 
46.206 

4.83 
0.1432 
0.8645 
2.5977 
8.3564 
0.1282 
0.5403 
2.531 
1.7964 
1.9354 

7819.375 
5.8688 
0.6511 

. 6.45 
220.2844 

6.9617 
4.5088 
12.8286 
4.9077 
0.7409 

78.1889 
0.8883 

24250.9375 
25.1313 
8.5827 

NSWC CRANE, CRANE, INDIANA 
PAGE 1 OF2 

WNORMAL WLOGNORMAL WTEST 
0.6593 0.933 0.881 
0.8369 0.9336 0.85 
0.469 0.8701 0.85 

0.4982 0.9347 0.85 
0.5891 0.8497 0.85 
0.7359 0.8466 0.85 
0.7221 0.8739 0.85 
0.6417 0.8982 0.85 
0.4746 0.9373 0.85 
0.7516 0.9043 0.85 
0.6848 0.8453 0.85 
0.8304 0.8962 0.85 
0.7918 0.8672 0.85· 
0.6661 0.872 0.85 
0.1766 0.2697 0.947 
0.2666 0.3921 0.926 
0.7395 0.835 0.85 
0.7628 0.8921 0.85 
0.4399 0.8671 0.85 
0.8053 0.82 0.85 
0.5606 0.58 0.762 
0.1983 0.2773 0.947 
0.793 0.7392 0.762 

0.1466 0.1466 0.947 
0.1806 0.4292 0.947 
0.8535 0.8385 0.881 
0.1886 0.3818 0.945 
0.1466 0.1466 0.947 
0.2093 0.4298 0.947 
0.8698 0.8455 0.881 
0.2549 ~0.3639 0.945 
0.3062 0.4173 0.945 
0.8825 0.8997 0.93 
0.1957 0.3888 0.945 
0.6153 0.9061 0.93 
0.5737 0.8932 0.93 
0.4085 0.8092 0.93 
0.2432 0.473 0.945 
0.3618 0.4539 0.945 
0.4009 0.6899 0.945 
0.4286 0.5502 0.945 
0.9815 0.833 0.93 
0.3499 0.5567 0.945 
0.7154 0.9661 0.93 

0.52 0.9348 0.93 
0.303 0.7371 0.93 

0.3023 0.6038 0.945 

DISTRIBUTION 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 

. LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 

NORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 

NORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL. 
LOGNORMAL 

• 
UCL· NORMAL UCL·LOGNORMAL DETECTS· MAX 95%UCL 

6.3011 9.8149 19 9.8149 
2014.5043 3911.583 3440 3440 

17.6933 157.3948 62.2 62.2 
72.3202 117.0577 233 117.0577 
10.3377 208.6124 32.1 32.1 
0.8851 2.4295 2.1 2.1 
0.8353 1.6731 2.1 1.6731 
1.5786 8.1608 3.9 3.9 
2.9354 10.5067 10.1 10.1 
1.0698 7.563 2.4 2.4 
2.4448 6.7533 6.5 6.5 
0.168 0.2124 0.22 0.2124 
0.572 1.7802 1.3 1.3 

0.4921 1.297 1.1 1.1 
0.768 0.2493 11 0.2493 

55.4134 48.9916 210 48.9916 
1.1747 10.6542 2.7' 2.7 
0.6318 2.6796 1.4 1.4 
1.1163 1.9802 3.9 1.9802 
0.4636 1.8949 0.78 0.78 
4.3173 15.2315 6.4 6.4 

107.9335 2.6236 1700 2.6236 
8.3574 217.9044 8.3 8.3 
0.1738 0.1475 1 0.1475 
1.9096 0.4332 30 0.4332 
3.538 6.2151 5 - 5 

19.1983 3.1207 290 3.1207 
0.1337 0.1317 0.28 0.1317 
1.0639 0.3646 15 0.3646 
3.4405 5.9219 4 4 
2.9733 • 1.5067 18 1.5067 
3.0934 1.7243 14 1.7243 

8599.9419 8761.3789 14900 8761.3789 
12.9868 2.6355 12 2.6355 
0.9176 0.9029 4.4 0.9029 
7.7685 7.5817 28.4 7.5817 

325.9026 252.3155 2040 252.3155 
14.1772 4.135 37 4.135 
7.5248 3.6623 54 3.6623 

21.2651 20.5693 160 20.5693 
7.865 5.144 67 5.144 

0.8207 0.8953 1.4 0.8207 
112.4273 80.0285 870 80.0285 
1.1349 1.1908 4.4 1.1908 

38534.9692 46549.0681 244000 46549.068 
39.7477 - 26.3991 288 26.3991 

'16.0537 7.6206 68 7.6206 



PARAMETER 
" 

COBALT 
COPPER 
DIBENZO(A,H)ANTHRACENE 
DI·N·BUTYL PHTHALATE 
DI·N·OCTYL PHTHALATE 
DINOSEB 
FLUORANTHENE 
FLUORENE 
HMX 
INDENO(1,2,3-CD)PYRENE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NAPHTHALENE 
NICKEL 
NITRATE 
NITRITE 
NITRITE/NITRATE 
PERCHLORATE 
PHENANTHRENE 
POTASSIUM 
PYRENE 
RDX 
SELENIUM' 
SILVER 
SODIUM 
TEO BIRD 
TEO FISH 
TEO HUMAN 
TETRACHLOROETHENE 
THALLIUM 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTAL PECDD 
TOTAL TCDD 
TOTAL XYLENES 
TRICHLOROETHENE 
VANADIUM 
ZINC 

- ----

UCL = Upper Confidence Limit 
TEO = Toxicity Equivalence 

• 

UNITS DETECTS COUNT 
mQ/ka 32 32 
mQ/ka 32 32 
~g!kg 1 45 
~g/kg 9 45 
llQ/ka 1 39 
llQ/kq 1 3 
~glkg 8 45 
Ilglkg 1 45 
llQ/ka 9 47 
llQ/ka 5 45 
mg/kg 32 32 
mg/kg 32 32 
mg/kg 32 32 
ma/kg 32 32 
mQ/ka 31 32 
llQ/kq 4 45 
mglkg 32 32 
mg/kg 46 48 
mg/kg 2 39 
mg/kq 46 48 

3 48 
~g/kg 5 45 
mglkg 32 32 
llQ/kg 9 45 
llQ/kg 6 48 
mg/kg 29 32 
mg/kg 5 32 
mg/kg 9 32 
ng/kg 11 11 
nQ/kg 11 11 
nQ/kq 11 11 
jlglkg 2 15 
mg/kg 32 32 
ng/kg 10 11 
ng/kg 5 11 
na/kq 2 11 
ng/kg 2 11 
ng/kg 1 11 
ng/kg 1 11 
llQ/kq 1 15 
jlglkg 3 15 
mQ/kg 32 32 
mQ/kq 32 32 

APPENDIX H.4 

SURFACE SOIL 95% UPPER CONFIDENCE LIMITS 
SWMU3 

AVERAGE 
13.2719 
22.2719 
1.5742 

219.6111' 
45.8077 
4.2167 
9.6864 
1.7298 

37.3655 
3.831 

23436.875 
357.7719 

2183.4063 
997.8125 

0.067 
5.5797 
17.2688 
4.1865 
5.8038 
4.1865 
25.375 
10.1409 
646.875 
10.0738 
53.2892 
0.2617 
0.1369 
99.7469 
1.9225 
1.6023 
2.0055 
2.5243 
0.1066 

70.1864 
7.6955 
5.7955 
5.6405 
1.3523 
0.7168 
7.4343 
3.6263 
18.7125 

101.2 

NSWC CRANE, CRANE, INDIANA 
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WNORMAL WLOGNORMAL WTEST 
0.9635 0.8319 0.93' 
0.7661 0.8726 . 0.93 
0.2298 0.3797 0.945 
0.3018 0.5511 0.945 
0.2282 0.3708 0.939 
0.7537 0.7673 0.767 
0.2634 0.5761 0.945 
0.2528 0.3684 0.945 
0.1666 0.4361 0.946 
0.3964 0.4833 0.945 
0.8951 0.9793 0.93 
0.1955 0.7029 0.93 
0.5587 0.9279 0.93 
0.9342 0.8485 0.93 
0.7581 0.8929 0.93 
0.2779 0.4442 0.945 
0.9431 0.9744 0.93 
0.3991 0.9241 0.947 
0.8536 0.8841 0.939 
0.3991 0.9241 0.947 
0.2256 0.3427 0.947 
0.2141 0.4794 0.945 
0.6336 0.8625 0.93 
0.2739 0.6278 0.945 
0.1594 0.3787 0.947 
0.9537 0.8405 0.93 
0.6777 0.7965 0.93 
0.6325 0.9598 0.93 
0.7713 0.8988 0.85 
0.7432 0.8754 0.85 
0.7114 0.8828 0.85 
0.8879 0.8974 0.881 
0.8086 0.8933 0.93 
0.5414 0.9744 0.85 
0.6069 0.9264 0.85 
0.6245 0.9495 0.85 
0.6489 0.957 0.85 
0.7445 0.8565 0.85 
0.6507 0.8845 0.85 
0.3546 0.8504 0.881 
0.7775 0.9391 0.881 
0.9371 0.9601 ·0.93 
0.5492 0.9066 0.93 

• 

DISTRIBUTION 
NORMAL 

LOGNORMAL 
LOGNORMAL 
LOGNORMAL 

. LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 

NORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 

'NORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 
LOGNORMAL 

UCL·NORMAL UCL·LOGNORMAL DETECTS· MAX 95% UCL 
14.4274 15.2764 19.9 14.4274 
27.9405 29.8751 63.9 29.8751 
2.6047 1.373 8 1.373 

394.5645 181.1292 4500 181.1292 
55.795 48.1526 270 48.1526 
14.1204 5734508142 11 11 
19.2034 7.7275 250 7.7275 
2.8517 1.4727 15 1.4727 
94.5415 4.7719 1600 4.7719 

6.181 3.5017 49 3.5017 
26424.5015 26855.2495 51600 26855.25 

896.3191 150.634 10200 150.634 
2982.9685 2736.9971 15000 2736.9971 
1124.641 1252.2839 1760 1124.641 
0.0869 0.095 0.26 0.095 
10.6281 3.7707 130 3.7707 
18.9084 19.1183 32.6 19.1183 
5.9666 4.7773 49 4.7773 
7.0282 8.569 5.6 5.6 
5.9666 4.7773 49 4.7773 

42.7179 20.5446 470 20.5446 
22.1378 5.1928 320 5.1928 

766.2329 733.5 2180 733.5 
19.6093 9.0283 250 9.0283 

137.2866 3.4085 2400 3.4085 
0.2874 0.3062 0.42 0.2874 
0.1942 0.2449 0.72 0.2449 

139.5745 149.9647 598 149.9647 
3.3124 39.0271 7.5 7.5 
2.8336 36.9181 6.5 6.5 
3.5217 19.1182 7.4 7.4 
3.3918 5.2555 3 3 
0.1162 0.1165 0.21 0.1165 

134.8325 317.8648 419 317.8648 
15.5977 323.1649 19 19 
10.3574 18.5679 4 4 
11.0304 710.7716 17.8 17.8 
2.3753 44.067 0.45 0.45 
1.3648 6.5114 1 1 

16.8488 17.6219 82 17.6219 
5.1638 7.9354 14 7.9354 

20.1901 20.3499 29.1 20.3499 
140.8535. 129.6385 739 129.6385 

• 



• 
PARAMETER UNITS 
2,4.5-T ~g/L 

246-TRINITROTOLUENE ~CIIl 
2,4-0 ~g/L 
2·AMINO·4,6-DINITROTOLUENE ~g/L 

2-BUTANONE uQ/L 
4-AMINO·2,6-DINITROTOLUENE· ~g/L 

ACENAPHTHYLENE uQ/L 
ACETONE ~g/L 

ALUMINUM .~g/L 
ALUMINUM, FILTERED Ug/L 
ANTIMONY· ~g/L 
ANTIMONY, FILTERED . Ug/L 

ARSENIC ~g/L 

ARSENIC, FILTERED - Ug/L 
BARIUM mg/L 
BARIUM, FILTERED uQ/L 
BERYLLIUM ~g/L 
BIS(2-ETHYLHEXYL PHTHALATE uQ/L 
BROMOMETHANE ~g/L 

CADMIUM uQ/L 
CADMIUM, FILTERED ~g/L 

CALCIUM ~g/L 
CALCIUM, FILTERED ug/L 
CHROMIUM uQ/L 
CHROMIUM, FILTERED Ug/L 
COBALT ~g/L 
COBALT, FILTERED Ug/L 
COPPER ~g/L 
COPPER, FILTERED UQ/L 
DISSOLVED OXYGEN mg/L 
HMX uQ/L 
IRON ~g/L 
IRON, FILTERED uQ/L 
LEAD 1.Ig/i.: 
LEAD, FILTERED llg/L 
MAGNESIUM I.Ig/L 
MAGNESIUM, FILTERED . ~g/L 
MANGANESE 1.IQ!l 
MANGANESE, FILTERED . ~g/L 
METHYLENE CHLORIDE I.IQ/L 
NICKEL ~g/L 
NICKEL, FILTERED I.IQ/L 
NITRATE mg/L 
NITRITE mg/L 
NITROCELLULOSE mg/L 
OXIDATION REDUCTION POTENTIAL 
PENTACHLOROPHENOL mg/L 
PH 
POTASSIUM I.Ig/L 
POTASSIUM, FILTERED ~g/L 
RDX ·I.IQ/L 
SELENIUM ~g/L 

• APPENDIX H.4 

COMBINED HIGH FLOW AND LOW FLOW SURFACE WATER 95% UPPER CONFIDENCE LIMITS 
SWMU3 

DETECTS COUNT AVERAGE 
4 15 0.0976 
1 17 0.1976 
2 15 0.06 
3 17 0.2982 
1 5 0.32 
6 17 0.5868 
1 17 0.0221 
1 8 11.3 
13 17 562.6059 
7 17 120.1029 
2 17 0.4109 
4 17 0.4894 
17 17 0.8194 
16 17 0.4141 
17 17 101.6647 
17 17 94.0706 
4 17 0.0676 
2 17 1.0194 
3 17 0.4059 
3 17 0.4771 
1 17 0.4 

17 17 33745.294 
17 17 31833.529 
10 17 1.2179 
10 17 0.565 
16 17 0.5718 
17 17 0.2547 
17 17 5.2159 
17 17 2.5629 
17 17 9.3212 
16 17 13.2103 
16 17 857.0588 
8 17 82.3647 
17 17 29.1276 
10 17 2.3759 
14 17 8101.1765 
14 17 8022.9412 
16 17 63.9588 
12 17 20.5294 
2 17 1.6853 
17 17 2.2412 
17 17 1.4282 
16 16 0.31 
10 10 0.0048 
1 17 614.7059 
17 17 292.2235 
1 14 0.0554 
17 17 7.6841 
10 17. 4725.2941 
10 17 4829.4118 
15 17 9.8029 
3 17 _il·2571 

NSWC CRANE, CRANE, INDIANA 
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WNORMAL WLOGNORMAL WTEST 
0.5377 0.6057 0.881 
0.2622 0.2622 0.892 
0.4281 0.4197 0.881 
0.4302 0.4864 0.892 
0.5521 0.5521 0.762 
0.6331 0.7048 0.892 
0.2667 0.2929 0.892 
0.5894 0.7938 0.818 
0.7364 0.898 0.892 
0.8325 0.8159 0.892 
0.4907 0.8098 0.892 
0.6441 0.8479 0.892 
0.7971 0.8832 0.892 
0.8718 0.961 0.892 
0.9705 0.947 0.892 
0.9546 0.9226 0.892 
0.5507 0.5453 0.892 
0.4044 0.4194 0.892 
0.4902 0.5007 0.892 
0.4962 0.5009 0.892 
0.2622 0.2622 0.892 
0.9467 0.8506 0.892 
0.9424 0.932 0.892 
0.798 0.8908 0.892 

0.8846 0.9119 0.892 
0.8018 0.9087 0.892 
0.7096 0.8755 0.892 
0.7019 0.852 0.892 
0.7246 0.8714 . 0.892 
0.9198 0.8493 0.892 
0.5308 0.9354 0.892 
0.7245 0.8934 0.892 
0.7793 0.7699 0.892 
0.4734 0.8664 0.892 
0.4768 0.8288 . 0.892 
0.9512 0.8325 0.892 
0.9507 0.8524 0.892 
0.8591 0.9567 0.892 
0.6634 0.9498 0.892 
0.4543 0.4926 0.892 
0.8508 0.9338 0.892 
0.9099 0.9531 0.892 
0.6774 0.9278 0.887 
0.5763 0.9041 0.842 
0.3286 0.4729 0.892 
0.9641 0.9267 0.892 
0.2969 0.2969 0.874 
0.9622 0.9631 0.892 

~ 0.6226 0.8429 0.892 
0.6192 0.8458 0.892 
0.5954 0.9656 0.892 
0.5002 0.497 0.892 

DISTRIBUTION UCL·NORMAL 
LOGNORMAL 0.1761 
LOGNORMAL 0.2372 
LOGNORMAL 0.1085 
LOGNORMAL 0.4429 
LOGNORMAL 0.4692 
LOGNORMAL 0.9076 
LOGNORMAL 0.0437 
LOGNORMAL 26.0152 
LOGNORMAL 864.0287 
LOGNORMAL 169.4591 
LOGNORMAL 0.755 
LOGNORMAL 0.7899 
LOGNORMAL 1.1243 
LOGNORMAL 0.5155 

NORMAL 115.2393 
NORMAL 108.6413 

LOGNORMAL 0.0816 
LOGNORMAL 1.6713 
LOGNORMAL 0.5655 
LOGNORMAL 0.6048 
LOGNORMAL 0.4873 

NORMAL 39969.5108 
NORMAL 38627.4828 

LOGNORMAL 1.7742 
LOGNORMAL 0.7391 
LOGNORMAL 0.8211 
LOGNORMAL 0.3364 
LOGNORMAL 7.8735 
LOGNORMAL 3.597 

NORMAL 10.9356 
LOGNORMAL 21.9595 
LOGNORMAL 1276.7739 
LOGNORMAL 99.236 
LOGNORMAL 59.4977 
LOGNORMAL 4.8031 

NORMAL 9557.3002 
NORMAL 9514.5392 

LOGNORMAL 88.485 
LOGNORMAL 30.3498 
LOGNORMAL 3.2515 
LOGNORMAL 2.7707 
LOGNORMAL 1.5851 
LOGNORMAL 0.4644 
LOGNORMAL 0.0086 
LOGNORMAL 897.9876 

NORMAL 321.5349 
LOGNORMAL 0.1445 
LOGNORMAL 7.9104 
LOGNORMAL 6992.6996 
LOGNORMAL 7225.0797 
LOGNORMAL 16.7881 
LOGNOR'-1AL 0.3127 

• 
UCL·LOGNORMAL DETECTS· MAX 950/. UCL 

0.2174 0.63 0.2174 
0.2222 0.56 0.2222 
0.0939 0.36 0.0939 
0.3844 1.5 0.3844 
0.5381 0.6 0.5381 
1.0587 2.9 1.0587 
0.0243 0.22 0.0243 

8788.6704 64 64 
2496.9119 2010 2010 

·3305.1905 332 332 
0.7835 3 0.7835 
1.0977 2.4 1.0977 
1.3665. 2.5 1.3665 
0.5653 1 0.5653 
120.858 156 115.2393 

'116.9505 147 108.6413 
0.0817 0.13 0.0817 
1.3555 6 1.3555 
0.5288 1.6 0.5288 
0.5816 1.4 0.5816 
0.4523 1.2 0.4523 

47660.8861 58900 39969.5108 
45014.9058 61200 38627.4828 

3.0705 4.5 3.0705 
0.9855 1.4 0.9855 
1.366 1.9 1.366 

0.3462 0.73 0.3462 
11.5589 18.4 11.5589 
4.2085 7.6 4.2085 
12.7783 13.94 . 10.9356 
52.6003 90 52.6003 

2688.143 2550 ·2550 
103.7183 171 103.7183 . 
943.6087 285 285 
21.8513 22.6 21.8513 

·11215.7037 14300 9557.3002 
11121.0847 14000 9514.5392 

143.7947 201 143.7947 
34.9344 100 34.9344 
3.2307 13 3.2307 
2.9185 5.3 2.9185 
1:6013 2.4 1.6013 
0.6271 1.44 0.6271 
0.0113 0.023 0.0113 

733.8737 3200 733.8737 
330.9686 396 321.5349 
0.0592 0.71 0.0592 
8.5882 8.73 8.5882 

7141.9892 21600 7141.9892 
7417.329 22900 7417.329 
64.3128 63 63 
0.3052 0.62 0.3052 



PARAMETER UNITS 
SELENIUM, FILTERED UCJ/L 
SODIUM Ug/L 
SODIUM, FILTERED uCJ/L 
TEMPERATURE 
TIN uQ/L 
TIN, FILTERED . Ug/L 
TOTAL SUSPENDED SOLIDS mg/L 
TRICHLOROETHENE UQ/L 
TURBIDITY % 
VANADIUM uQ/L 
VANADIUM FILTERED UCJ/L 
ZINC Ug/L 
ZINC, FILTERED uQ/L 

UCL = Upper Confidence Umit 

Co 

• 

APPENDIX H.4 

COMBINED HIGH FLOW AND LOW FLOW SURFACE WATER 95% UPPER CONFIDENCE LIMITS 
SWMU3 

DETECTS COUNT AVERAGE 
3 17 0.2506 
12 17 4672.3529 
13 17 5524.1176 
17 17 19.5547 
11 17 2.8229 
16 17 4.8765 
10 17 25.5882 
1 17 0.2588 
15 15 44.658 
15 17 1.2406 
12 17 '0.2559 
16 17 21.5676 
16 17 5.7971 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF2 

WNORMAL WLOGNORMAL WTEST 
0.4891 0.4855 0.892 
0.9062 0.8879 0.892 
0.8885 0.8969 0.892 
0.8846 0.8684 0.892 
0.8175 0.7489 0.892 
0.9275 0.8424 0.892 
0.7192 0.8193 0.892 
0.2622 0.2622 0.892 
0.7625 0.8896 0.881 
0.7526 0.9182 0.892 

0.88 0.8559 0.892 
0.6858 0.8172 0.892 
0.7903 0.943 0.892 

• 

DISTRIBUTION UCL·NORMAL 
LOGNORMAL 0.2989 

NORMAL 5456.7145 
LOGNORMAL 6633.8694 
LOGNORMAL 21.1009 
LOGNORMAL 3.6603 

NORMAL 5.3277 
LOGNORMAL 40.6564 
LOGNORMAL 0.2742 
LOGNORMAL 72.2906 
LOGNORMAL 1.864 
LOGNORMAL 0.3377 
LOGNORMAL 35.0592 
LOGNORMAL 8.154 

UCL·LOGNORMAL DETECTS· MAX 95% UCL 
0.2937 0.52 0.2937 

5776.6835 8070 5456.7145 
7215.5672 9830 7215.5672 

21.3647 25.45 21.3647 
25.2944 .4.9 4.9 
5.5041 7.3 5.3277 

288.0767 100 100 
0.2719 0.4 0.2719 

1089.8604 190 190 
5.8458 3.9 3.9 
0.5171 0.61 0.5171 

76.9934 111 76.9934 
13.2179 21.7 13.2179 

• 



• 
PARAMETER UNITS DETECTS 
1,1,1' TRICHLOROETHANE 1lQ. kg 6 
2,4,5-T Ilg, kg 9 
2,4,5-TP (SILVEX) Ilg. kg 7 
2,4,6-TRINITROTOLUENE IlQJ kg 9 
2,4-D llQ/ka 12 
2,4-DINITROTOLUENE llQ/ka 1 
2-AMINO-4,6-DINITROTOLUENE Ilg/kg 3 
2-BUTANONE Ilg/kg 4 
4-AMINO-2,6-DINITROTOLUENE Ilg/kg 1 
4.METHYL-2-PENTANONE Ilg/ka 1 
ACENAPHTHENE llQ/ka 1 
ACETONE llQ/ka 6 
ALUMINUM mg/kg 30 
ANTIMONY mg/kg 16 
ARSENIC mg/kQ 30 
BARIUM mQ/ka 30 
BENZO(A)ANTHRACENE Ilg/kg 1 
BENZO(B)FLUORANTHENE Ilg/kg 2 
BERYLLIUM mg/kg 30 
CADMIUM mQ/ka 29 
CALCIUM ma/ka 30 
CARBON DISULFIDE Ilg/ka 5 
CHROMIUM mg/kg 30 
CHRYSENE Ilg/kg 1 
COBALT mQ/kQ 30 
COPPER mQ/ka 30 
DI-N-BUTYL PHTHALATE llQ/ka 4 
DINOSEB Ilg/kg 5 
DIPHENYLAMINE Ilg/kg 3 , 

FLUORANTHENE Ilg/kg 3 
HEXACHLOROPHENE Ila/ka 3 
HMX Ila/ka 7 
IRON mg/ka 30 
LEAD mg/kg 30 
MAGNESIUM mg/kg 30 
MANGANESE mQ/kg 30 
MERCURY mq/kq 28 
METHOXYCHLOR Ilq/kq 1 
NICKEL mg/kg 30 
NITRATE mg/kg 27 
NITRITE mg/kg 4 
NITRITE/NITRATE mg/kg 30 
PENTACHLOROPHENOL llQ/kq 2 
PH 30 
PHENANTHRENE lIg/ka 2 
POTASSIUM mg/kg 30 
PYRENE Ilg/kg 2 
RDX llQ/kq 2 
SELENIUM ma/ka 4 
SILVER rng/J<lL 7 

• APPENDIX H.4 

COMBINED SHALLOW AND DEEP SEDIMENT 95% UPPER CONFIDENCE LIMITS 

COUNT AVERAGE 
30 1.7767 
30 1.695 
29 1.4224 
30 0.3162 
22 6.6705 
30 0.1588 
30 0.1608 
30 4.7377 
30 0.1525 
30 1.5027 
30 1.635 
30 33.3633 
30 12157.333 
30 1.714 
30 9.45 
30 262.9733 
30 1.575 
30 1.6383 
30 0.931 
30 1.2888 
30 6126.2 
30 1.6343 
30 26.09 
30 1.5417 
30 16.6033 
30 57.3 
30 109.6667 
29 1.5086 
30 59 
30 2.4133 
30 4.2733 
30 5.3535 
30 39800 
30 119.9767 
30 1867.4333 
30 1194.6667 
30 0.0682 
30 6.1633 
30 22.13 
30 3.5083 
21 3.981 
30 3.9033 
22 0.4543 
30 7.5967 
30 2.0083 
30 477.2 
30 2.18 
30 0.1467 
30 0.1568 
30 0.1267 

. SWMU3 

N'SWC CRANE, CRANE, INDIANA 
PAGE 1 OF2 

WNORMAL WLOGNORMAL WTEST DISTRIBUTION 
0.8227 0.9342 0.927 LOGNORMAL 
0.7083 0.7565 0.927 LOGNORMAL 
0.6428 0.7261 0.926 LOGNORMAL 
0.5217 0.6507 0.927 LOGNORMAL 
0.8034 0.829 0.911 LOGNORMAL 
0.1982 0.2201 . 0.927 LOGNORMAL 
0.3391 0.3626 0.927 LOGNORMAL 
0.4137 0.843 0.927 LOGNORMAL 
0.3598 0.3622 0.927 LOGNORMAL 
0.7421 0.8816 0.927 LOGNORMAL 
0.2028 0.3287 0.927 LOGNORMAL 
0.6743 0.9145 0.927 LOGNORMAL 
0.669 0.9683 0.927 LOGNORMAL 

0.7656 0.9692 0.927 LOGNORMAL 
0.9027 0.9576 0.927 LOGNORMAL 
0.7656 0.965 0.927 LOGNORMAL 
0.3118 0.421 0.927 LOGNORMAL 
0.3103 0.4142 0.927 LOGNORMAL 
0.9587 0.8545 0.927 'NORMAL 
0.8666 0.9827 0.927 LOGNORMAL 
0.5672 0.9129 0.927 LOGNORMAL 
0.7916 0.9461 0.927 LOGNORMAL 
0.9212 0.9008 0.927 LOGNORMAL 
0.3146 0.4252 0.927 LOGNORMAL 
0.9398 0.9701 0.927 LOGNORMAL 
0.7717 0.9438 0.927 LOGNORMAL 
0.4453 0.7062 0.927 LOGNORMAL 
0.509 0.6296 0.926 LOGNORMAL 
0.303 0.5109 0.927 LOGNORMAL 

0.3578 0.4714 0.927 LOGNORMAL 
0.7785 0.883 0.927 LOGNORMAL 
0.2391 0.5192 0.927 LOGNORMAL 
0.9044 0.8788 .0.927 LOGNORMAL 
0.724 0.9654 0.927 LOGNORMAL 
0.5189 0.904 0.927 LOGNORMAL 
0.9527 0.9295 0.927 NORMAL 
0.7619 0.9656 0.927 LOGNORMAL 

0.45 0.6277 0.927 LOGNORMAL 
0.9385 0.9462 0.927 LOGNORMAL 
0.9207 0.7948 0.927 LOGNORMAL 
0.5327 0.8639 0.908 LOGNORMAL 
0.8143 0.9365 0.927 LOGNORMAL 
0.3505 0.422 0.911 LOGNORMAL 
0.9554 0.9479 0.927 NORMAL 
0.301 0.4058 0.927 LOGNORMAL 

0.8091 0.9487 0.927 LOGNORMAL 
0.3828 0.4709 0.927 LOGNORMAL 
0.2776 0.2776 0.927 LOGNORMAL 
0.7294 0.7885 0.927 LOGNORMAL 
0.6546 0.8317 0.927 LOGNORMAL 

·UCL·NORMAL 
2.1995 
2.0915 
1.752 

0.4489 
9.3505 
0.214 
0.199 

8.2352 
0.1798 
1.9236 
3.0042 

49.3883 
15265.7168 

2.2866 
10.995 

335.5264 
2.4583 
2.6105 
1.0593 
1.5785 

9053.8584 
2.0439 
30.2124 
2.3907 
18.5284 
76.3661 
165.4893 
2.0154 
80.6274 
4.0809 
4.5212 
12.7393 

46856.9848 
162.9031 

2723.4374 
1373.9221 

0.0878 
6.8324 

24.6443 . 

4.0156 
6.0474 
4.2868 
0.7586 
7.6922 
3.4467 

542.8781 
3.5027 
0.1722 
0.1885 
0.182 

• 
UCL·LOGNORMAL DETECTS· MAX 95% UCL 

2.3741 4 2.3741 
2.1137 4.8 2.1137 
1.6992 4.5 1.6992 
0.3996 2.2 0.3996 
1B.297 28 18.297 
0.1685 1.1 0.1685 
0.1782 0.73 0.1782 
6.8617 60 6.8617 
0.1684 0.4 0.1684 
1.9888 2 1.9888 
1.4346 25 1.4346 

237.333 220 220 
14915.8395 56900 14915.8395 

2.8779 7.6 2.8779 
11.431 22 11.431 

358.7897 981 358.7897 
1.6325 11 1.6325 
1.6729 15 1.6729 
1.2141 1.7 1.0593 
1.7754 4 1.7754 

9177.9451 37500 9177.9451 
2.1546 .2 2 
33.4077 48.9 33.4077 
1.6054 10 1.6054 

18.9288 31.2 18.9288 
96.9254 273 96.9254 
128.1736 880 128.1736 

1.7882 8.2 1.7882 
63.9555 420 63.9555 
2.4647 27 2.4647 
4.5041 7.6 4.5041 
3.1501 130 3.1501 

52606.8699 87700 52606.8699 
210.1605 653 210.1605 

2427.3855 14700 2427.3855 
1498.6426 2780 1373.9221 

0.095 0.31 0.095 
6.5933 17 6.5933 

25.4037 36.3 25.4037 
4.7412 8.4 4.7412 
5.6607 3.5 3.5 
4.2621 8.4 4.2621 
0.5208 3.7 0.5208 
8.7403 8.1 7.6922 
1.9159 23 1.9159 

539.5297 1260 539.5297 
2.322 19 2.322 

0.1601 0.45 0.1601 
0.1892 0.36 0.1892 
0.205 0.71 0.205 



PARAMETER UNITS DETECTS 
SODIUM mglkg 3 
THALLIUM mg/kg 30 
TIN mQlkQ 5 
TOLUENE uQlko 1 
TOTAL ORGANIC CARBON mg/kg 29 
TRICHLOROFLUOROMETHANE Ug/kg 1 
VANADIUM mQ/kQ 30 
ZINC mQlko 30 

UCL = Upper Confidence Limit 

• 

APPENDIX H.4 

COMS'INED SHALLOW AND DEEP SEDIMENT 95% UPPER CONFIDENCE LIMITS 
SWMU3 

COUNT AVERAGE 
30 17.2867 
30 0.0827 
30 1.583 
30 3.2327 
30 . 9483.3267 
30 1.5043 
30 25.15 
30 197.8933 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF 2 

WNORMAL WLOGNORMAL WTEST DISTRIBUTION 
0.5119 0.8922.' 0.927 LOGNORMAL 
0.8881 0.9234 0.927 LOGNORMAL 
0.5002 0.9562 0.927 LOGNORMAL 
0.2809 0.8009 0.927 LOGNORMAL 
0.7892 0.9423 0.927 LOGNORMAL 
0.7405 0.8784 0.927 LOGNORMAL 
0.9396 0.9517 0.927 LOGNORMAL 
0.6926 0.9738 0.927 LOGNORMAL 

• 

UCL-NORMAL 
27.1644 
0.0884 
2.3662 
6.2365 

11888.1066 
1.9248 

28.4514 
262.9136 _ 

UCL-LOGNORMAL DETECTS - MAX 95% UCL 
26.6726 138 26.6726 
0.0888 0.12 0.0888 
2.3702 13.8 2.3702 
3.378 54 3.378 

14050.1814 34000 14050.1814 
1.9866 2 1.9866 

29.6173 47.1 29.6173 
~_308.6501 __ 1120 308.6501 

• 



• 

• 

• 

APPENDIX H.4 
SWMU 3 - JEEP TRAIL 

TERRESTRIAL WlLDUFE MODEL HAZARD QUOTIENT CALCULATION 
BELTED K1NGASHER - CONSERVATIVE INPUTS 

NSWC CRANE, INDIANA 

is greater than 1.0. Definitions' 
1 • The sediment to invertebrate BAF was used for metals because no sediment to fish 'BAFs we're 

available for metals. 
EEQ • Ecologicai Effects Quotient 
NOAEL .' No Observed Adverse Effects Level 
LOAEL • Lowest Observed Adverse Effects Level 
BAF· Bioaccumulatlon factor (for metals) 

Dose=l(If"Cf+Is-Cs+lw-CwIH)lBW 

Body Weight = (BWI 
Food Ingesfion Rate = (If) 
Water Ingesfion Rate = (Iw) 

Sediment Ingestion Rate = (Is) 
Home Range = (HR) 

Contaminated Area = (CA) 

0.136 
0.07580 
0.01870 
0.00152 

. Assume 100% on site 

kg 
kg/day 
Uday 

kg/day 

Assume equal to home range 

BSAF· Bioaccumulation factor (for organics) 

Cs = Contaminant concentration in sediment 
Cw = Contaminant concentration in water 
Cf = Contaminant conc. In food: 

Metals = sediment concentration' BAF 
Organics = (sediment concentration ". BSAF " %lipids)/(% total organic carbon) 

Where: 
% Lipids = 3.56 % (see Appendix H.5) 

% TOC = 0.9483 % (average of all sediment samples) 



1 Methoxychlor 616E 03 
Energetics 
2,4,6-Trinitrotoluene 3.16E-04 
2,4-0initrotoluene 1.59E-04 
2-Amin0-4,6-dinhrotoluene 1.61E-04 
4·Amino-2,6-dinhrotoluene 1.53E-04 
HMX 3. 15E-03 
ADX 1.47E-04 
NhroceUutose O.ooE+oo .. 
Herbicides 

124-0 667E-03 
Inorganlcs 
Cadmium 1.29E+OO 
Copper 5.73E+Ol 
Lead 1.20E+02 
Selenium 1.57E-Ol 
Zinc 1.98E+02 

APPENDIX H.4 
SWMU 3 - JEEP TRAIL 

TERRESTRIAL WlLDUFE MODEL HAZARD QUOTIENT CALCULATION 
BELTED KINGFISHER - AVERAGE INPUTS 

NSWC CRANE, INDIANA 

OOOE+OO 180E+00 416E 02 189E-02 

t.98E-04 t.ooE+OO 1.19E-03 5.63E-04 
O.ooE+OO 1.00E+00 5.96E-04 2.72E-04 
2.98E-04 1.ooE+00 6.04E-04 3.08E-04 
5.87E-04 ·l.ooE+oo 5.72E-04 3.25E-04 
1.32E-02 1.00E+00 1.18E-02 6.84E-03 

. 9.80E-03 1.ooE+00 5.51 E-04 1.33E-03 
6.15E-Ol 1.00E+00 O.OOE+OO 6.75E-02 

6ooE-05 l00E+OO 250E 02· 114E 02 -

4.77E-04 1.74E-Ol 2.24E-Ol 1.13E-Ol 
5.22E-03 4.51 E-Ol 2.59E+Ol t.22E+Ol 
2.91E-02 2.06E-02 2.47E+OO 2.21E+00 
2.57E-04 t.OOE+oo 1.57E-Ol 7.25E-02 
2. 16E-02 5.61E-Ol l.l1E+02 5.22E+Ol 

NV NV #VALUEI #VALUEI 

NV NV #VALUEI #VALUEI 
NV NV #VALUEI #VALUEI 
NV NV #VAlUEI #VALUEI 
NV NV #VALUEI #VALUEI 
NV. NV #VALUEI #VALUEI 
NV NV #VALUEI #VALUEI 
NV NV #VALUEI #VALUEI 

NV NV #VALUEI #VALUEI 

1.45E+00 2.ooE+Ol I 7.82E-02 5.67E-03 
4.70E+Ol 6.17E+Ol I 2.61E-Ol t.98E-Ol 
1.13E+00 1.13E+Ol to t.96E-Ol 
4.ooE-Ol 8.ooE-Ol . I 1:81E-Ol 9.07E-02 
1.45E+Ol 1.31E+02 ,. to 3.98E-Ol 

Cells are shaded n the EEQ IS greater than 1.0. 
.. 

DefinhlorlS: 
1 - The sediment to invertebrate BAF was used lor metals because no sediment to fish BAFs were 

available lor metals. 
The average concentratiorlS were used except in cases where the 95% UCL was greater. than the 

average concentration and the 95%UCL was then used. 

Dose:(WCf+Is·Ca+lw·Cw)H]lBW 

. Body Weight = (BW) 
Food Ingestion Aate = (II) 
Water Ingestion Aate = (Iw) 
Sediment Ingestion Aate = (Is) 
Home Aange = (HA) 
Contaminated Area = (CA) 

0.152 kg 
0.069 kg/day 
0.017 Uday 

0.001378 kg/day 
Assume 100% on site 
Assume equal to home range 

EEQ - Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
BAF - Bioaccumulation factor (lor metals) 
BSAF - Bioaccumulation factor (for organics) 

Cs = Contaminant concentration in sediment 
Cw :;: Contaminant concentration in water 
Cf = Contaminant conc. in food: 

Metals = sediment concentration' BAF 
Organics = (sediment concentration' BSAF • %lipids)/(% total organic carbon) 

Where: 
% lipids = 3.56 % (see Appendix H.S) 
% TOC = 0.9483 % (average of all sediment samples) •• 

• 



E nergetlcs 

2,4,6-Trinitrotoluene 4.00E-04 
2,4-0initrotoluene 1.69E-04 
2-Amino-4,6-dinitrotoluene 1.7BE-04 
4-Amino-2,6-dinitrotoluene 1.68E-04 
HMX 3.l5E-D3 
ROX 1.60E-04 
Nitrocellulose O.OOE+OO .. 
Herbicides 

12,4-0 1.S3E-02 
norganlcs 

Cadmium 1.7SE+OO 
Copp_er 9.69E+Ol 
Lead 2.10E+02 
Selenium I.S9E-Ol 
Zinc 3.09E+02 

APPENDIX H.4 
SWMU 3 - JEEP TRAIL 

TERRESTRIAL W1LDUFE MODEL HAZARD QUOTIENT CALCULATION 
RACCOON-CONSERVATIVE INPUTS 

NSWC CRANE, INDIANA 

2.22E-04 1.00E+OO 1.50E-03 4.99E-04· 
O.OOE+OO 1.00E+OO 6.33E-04 2.00E-04 
3.84E-04 1.00E+OO 6.69E-04 2.53E-04 
1.06E-03 1.00E+OO 6.32E-04 3.l3E-04 
5.26E-D2 1.00E+OO 1.lSE-02 9.36E-D3 
6.30E-02 1.00E+OO 6.01E-04 6.91E-03 
7.34E-Ol 1.00E+OO O.OOE+OO 7.S3E-02 

9.39E-D5 1.00E+00 6.S7E-02 2.l8E-02 

5.B2E-04 2.32E+OO 4.11E+OO 1.32E+OO 
1.16E-D2 1.52E+OO 1.4SE+02 4.B4E+Ol 
2.S5E-Ol 1.76E-Ql 3.70E+Ol 1.76E+Ol 
3.05E-04 1.00E+OO I.S9E-Ol 6.40E-D2 
7.70E-02 2.1SE+00 6.74E+02 2.17E+02 

6.32E-D2 6.32E-Ol 
2.26E-Ol 1.69E+OO 
#VALUEI #VALUEI 
#VALUEI #VALUEI 
1.02E-02 2.54E-D2 
2.37E-D2 l.l9E-Dl 

#NlA #NlA 

3.95E-02 1.98E-Ol 

3.42E-02 3.42E-Ol 

1.32E+OO 1.71E+OO 
3.16E-Ol 3.16E+OO 
7.90E-D3 1.30E-D2 

6.32E+00 1.26E+Ol 

7.90E-D3 7.90E-04 
S.68E-04 1.lSE-04 
#VALUEI #VALUEI 
#VALUEI #VALUEI 

9.22E·Ol 3.69E-Ol 
2.92E-Ol S.B3E-02 

#NlA #NlA 

5.51 E-Dl 1.10E-Ol 

3.87E+Ol 3.87E+00 
3.67E+Ol 2.S4E+Ol 
5.56E+Ol 5.56E+00 
8.11E+OO 4.91E+00 
344E+Ol 1.72E+Ol 

Cells are shaded If the EEQ IS greater than 1.0. - .. Defimnons' 
1 - The sediment to invertebrate BAF was used for metals because (10 sediment to fish BAFs were 

available for metals. 
EEQ - Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
BAF - Bioaccumulatioo factor (for metals) 

Dose=[(lf·Cf+ls·Cs+I~·Cw)HVBW 

Body Weight = (BW) 
Food Ingestion Rate = (If) 
Water Ingestion Rate = (Iw) 
Sediment Ingestion Rate = (Is) 
Home Range = (HR) 
Contaminated Area = (CA) 

• 

• 

5.34E+00 kg 
1.6SE+00 kg/day 
5.70E-Ol Uday' 
1.55E-Dl kg/day 
Assume 100%'00 site 
Assume equal to home range 

Cs = Cootaminant concentration in sediment 
Cw = Contaminant concentration in water 
Cf = Contaminant cone. in food: 

Metals = sediment concentration· BAF 

BSAF - Bioaccumulatioo lactor (lor organics) 

Organics = (sediment concentration· BSAF • %Iipids)/(% total organic carbon) 
Where: 

% Upids = 3.56 % (see ApPElndix H.5) 
% TOC = 0,9483 % (average 01 all sediment samples) 



Parameters 
Semi-Volatiles 

I Acenaphthene 1.43E-03 

Pesticides 

I Methoxychlor 6. 16E-03 
E . nergetlcs 

2,4,6-Trinitrotoluene 3.16E-04 
2,4-Dinitrotoluene 1.59E-04 
2-Amino-4,6-dinitrotoluene 1.61E-04 

4-Amino-2,6-dinitrololuene 1.S3E-04 

HMX 3.1SE-03 

RDX 1.47E-04 

Nitrocellulose O.OOE+OO .. 
6.67E-03 

. l.29E+OO 

S.73E+Ol 
1.20E+02 
1.S7E-Ol 

Zinc 1.9BE+02 
Cells are shaded if the EEQ is greater than 1.0. 

APPENDIX H.4 
SWMU 3 - JEEP TRAIL 

TERRESTRIAL WlLDUFE MODEL HAZARD QUOTIENT CALCULATION 
RACCOON-AVERAGE INPUTS 

NSWC CRANE, INDIANA 

O.ooE+oo 2.90E-Ol 1.S6E-03 3.31E-04 

O.ooE+OO 1.BOE+00 4.16E-02 B.24E-03 

1.9BE-04 1.00E+00 1.19E-03 2.54E-04 
O.ooE+OO l.00E+OO S.96E-04 1.19E-04 

2.9BE-04 1.00E+OO 6.04E-04 l.4SE-04 
S.B7E-04 1.00E+00 S.72E-04 1.63E-04 
1.32E-02 l.ooE+OO 1.lBE-02 3.4SE-03 

9.BOE-03 1.00':+00 S.SlE-04 9.l9E-04 

6.1SE-Ol 1.ooE+00 O.OOE+OO S.07E-02 

6.00E-OS 1.00E+00 2.S0E-02 S.OlE-03 

4.77E-04 1.74E-Ol 2.24E-Ol 6.74E-02 

S.22E-03 4.S1E-Ol 2.S9E+Ol 6.09E+OO 

2.91E-02 2.06E-02 2.47E+00 2.6BE+OO 
2.S7E-04 1.ooE+00 1.S7E-Ol 3.35E-02 
2.l6E-02 S.61E-Ol 1.l1E+D2 2.S3E+Ol 

7.6SE-02 

2.04E-Ol 

B.16E-02 
2.91E-Ol 
#VAlUEI 
#VALUEI 

1.31E-02 
3.06E-02 

#NlA 

S.10E-02 

4.41E-02 

1.71E+00 

·4.0BE-Ol 
1.02E-02 
B.16E+OO 

Definitions: 

1.53E-Ol I 4.33E-03 I 2.16E-03 I 

4.0BE-Ol I 4.04E-02 I 2.02E-02 I 

B.16E-Ol 3.11E-03 3.11E-04 

2.1BE+OO 4.09E-04 S.4SE-OS 

#VALUEI #VAlUEI #VALUEI 

#VAlUEI #VAlUEI #VAlUEI 

3.2BE-02 2.63E-Ol 1.OSE-Ol 

1.53E-Ol 3.00E-02 6.01E-03 

#NlA #NlA #NlA 

2.SSE-Ol I 9.B3E-02 I 1.97E-02 I 

4.41E-Ol 

2.21E+00 
4.0BE+00 
1.6BE-02 
1.63E+Ol 

1.S3E+OO IIliIm 
3 S7E+OO 2.76E+OO 
6.SBE+OO mm 
3 2BE+OO 1 99E+OO 
3 10E+OO 1 SSE+OO 

t - The sedimeflt to invertebrate BAF was used for metals because no sediment to fish BAFs were EEQ - Ecological Effects Quotient 

available for metals. 
The average concentrations were used except in cases where the 95% UCL was greater than the 

average concentration and the 95%UCL was then used. 

NOAEl - No Observed Adverse Effects level 
lOAEl - lowest Observed Adverse Effects level 
BAF - Bioaccumulation lactor (lor metals) 

Dose=[(WCf+ls'Cs+lw'Cw)HVBW 

Body Weight = (BW) 
Food Ingestion Rat~ = (If) 
Water Ingestion Rate = (Iw) 
Sediment Ingestion Rate = (Is) 
Home Range = (HR) 
Contaminated Area = (CA) 
H=HRlCA (Assume = to 1) 

6.B6E+00 kg 
1.34E+OO kg/day 
S.66E-Ol Uday 
1.26E-Ol kg/day 

Assume 100% on s~e. 
Assume equal to home range 

BSAF - Bioaccumulation lactor (lor organics) 

Dose=[(II'CI+IS'CS+lw'Cw)HVBW 

Cs = Contaminant concentration in sediment 
Cw = Contaminant concentration in water 
Cf = Contaminant cone. in lood: 

Metals = sediment concentration • BAF 
Organics = (sediment concentration' BSAF • %Iipids)/(% total organic carbon) 

Where: 
"10 Upids = 3.S6 "10 (see Appendix H.S) 
"10 TOC = 0.9483 "10 (average 01 all sediment samples) 

• 

• 

• 



APPENDIX H.4 
SWMU 3 - JEEP TRAIL 

TERRESTRIAL WlLDUFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
AMERICAN ROBIN - CONSERVATIVE INPUTS 

DioxinsIFurans 
ITEO Bird . 7S0E-{)6 OOOE+OO 
Energetics 

1,3,5-Trinitrobenzene 2.49E·Ol O.OOE+OO 
2,4,6-Trinitrotoluene 2.62E+00 O.OOE+OO 
2-Amino-4,6-dinitrotoluene 4.33E-Ol 3.64E-04 
2-Nitrotoluene 1.32E·Ol O.OOE+OO 
4-Amino-2,6-dinitrotoluene 3.6SE-Ol 1.06E-03 

Nitrocellulose O.OOE+OO 7.34E-Ol 

HMX 4.77E+OO S.26E-02 

RDX 3.41E+00 6.30E-02 

~"rlmhlm 1.19E+OO S.82E-04 
Irh,n",;"", 2.64E+Ol 3.07E-03 

ICopper 2.99E+Ol 1.16E-{)2 

ILead 1.51E+02 2.85E-Ol 

I Mercury 9.50E-02 O.OOE+OO 
INickel 1.91E+Ol 2.92E-b3 

IZinc 1.30E+02 7.70E-02 

Cells are shaded If the EEO IS greater than 1.0. 

Dose=[(If"Ci+ls'Cs+lw'Cw)H]lBW 

Body Weight = (BW) 7.730E-Q2 kg 
Food Ingestion Rate = (II) 1.231 E-Q1 kg/day 
Water Ingestion Rate = (Iw) 1.210E-02 Uday 

. Soil Ingestion Rate = (Is) 1.280E-02 kg/day 
Home Range = (HR) Assume 100% on sHe 
Contaminated Area = (CA) Assume equal to home'range 

eH=HRlCA (Assume = to 1 for maximum exposure) 

e 

NSWC CRANE, INDIANA 

356E+OO 

1.00E+00 

1.00E+00 
1.00E+OO 

1.00E+OO 
1.00E+OO 

1.00E+OO 

1.00E+OO 
1.00E+OO 

6.S1E+OO 
S.06E-Ol 

2.45E-Ol 

2.44E-Ol 

3.30E+00 
7.57E-Ol 

2.06E+OO 

267E-{)S 437E-{)5 

2.49E-{)1 4.38E-{)1 

i2.62E+00 4.61E+OO 
4.33E-{)1 7.62E-{)1 
1.32E-{)1 2.32E-{)1 

3.6SE-{)1 6.41E-{)1 

O.OOE+OO 1.lSE-{)1 

4.77E+OO 8.40E+OO 
3.41E+00 6.00E+OO 

7.7SE+OO 1~ 
1.34E+Ol 2.56E+Ol 

7.32E+OO 1.66E+Ol 

3.67E+Ol 8.34E+Ol 

3.14E-Ol 5.1SE-{)1 

1.45E+Ol 2.62E+Ol 

2.67E+02 4~47E+02 

l'40E-{)S 1 40E 04 &1'''101.11 312E-{)1 

NV NV nVALUE! nVALUE! 

NV NV #VALUE! #VALUE! 

NV NV nVALUE! #VALUE! 

NV NV nVALUE! #VALUE! 

NV NV #VALUE! #VALUE! 

NV NV #VALUE! nVALUE! 

NV NV #VALUE! nVALUE! 

NV NV nVALUE! nVALUE! 

1.45&00 zoo,~'. l.00E+OO 5.00E+OO 

4.70E+Ol 6.17E+Ol ~ 

1.13E+OO ~ 
6.40E-{)3 
~ 3.39E-Ol 2.45E-{)1 7.74E+Ol 

l.4SE+Ol 1.31E+02 .. 
Defimuons: 
EEQ - Ecological Effects Quo1ient 

NOAEL - No Observed Adverse Effects Level 

LOAEL - Lowest Observed Adverse Effects Level 

Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 
Ci = Contaminant cone. in soil invertebrates (=Soil cooc .• Biotransfer Factor) 



APPENDIX H.4 
SWMU 3 - JEEP TRAIL 

TERRESTRIAL WlLDUFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
AMERICAN ROBIN - AVERAGE INPUTS 

. NSWC CRANE, INDIANA 

Parameter 
DioxinslFurans 

ITEO Bird 

are is greater than 1.0. Definitions: 
The average concentrations were used except in cases where the 95% UCL was greater than the 

average concentration and the 95%UCL was then used. 
EEQ - Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 

Dose=[(lf'Ci+ls'Cs+lw'Cw)H)/BW 

Body Weight = (BW) 8.100E-02 kg Cs = Contaminant concentration in soil 
Food Ingestion Rate = (If) 9.760E-02 kg/day . Cw = Contaminant concentration in water 
Water Ingestion Rate = (Iw) 1.130E-02 Uday Ci = Contaminant cone. in soil invertebrates (=SOil conc .• Biotransfer Factor) 
Soil Ingestion Rate = (IS) 1.015E-Q2 kg/day 
Home Range = (HA) Assume 100% onsije 
Contaminated Area = (CA) Assume equal to home range 
H=HRlCA (Assume = to 1 for maximum exposure) 

• 

• 

• 



APPENDIX H.4 
SWMU 3 - JEEP TRAIL 

TERRESTRiAL WlLDUFE MODEL ECOLOGICAL EFFECTS QU(>TIENT CALCULATION 

ITEO Bird 7 SOE-06 OooE+OO 
Energetics 

l,3,5-Trinitrobenzene 2.49E-01 O.OOE+OO 

2,4,6-Trinitrololuene 2.62E+00 O.OOE+OO 

2-Amino-4,6-dinitrotoluene 4.33E'()1 3.84E-04 

2-Nitrotoluene 1.32E'()1 O.ooE+oo 
4-Amino-2,6-dinitrotoluene 3.6SE'()1 1.06E'()3 

Nitrocellulose O.ooE+OO 7.34E-01 
HMX 4.77E+00 5.26E-02 

RDX 3.41E+OO 6.30E-02 

I Cadmium 1.19E+OO 5.S2E-04 
r'hrnmi"m 2.64E+01 3.07E-03 

I Copper 2.99E+01 1.16E-02 

ILead 1.51E+02 2.S5E·01 

IMercury 9.50E'()2 O.ooE+oo 

INickel 1.91E+01 2.92E'()3 
. IZinc 1.30E+02 7.70E.'()2 

Cells are shaded If the EEQ IS greater than 1.0. 

Dose=(lf'Cv+IS'Cs+lw'Cw)H)lBW 

Body Weight = (BW) 1.620E-Ol kg 
Food Ingestion Rate = (If) 1.640E-02 kg/day 

Water Ingestion Rate = (Iw) 2.310E-02 Uday 
Soil Ingestion Rate = (Is) 1.345E-03 kg/day 
Home Range = (HR) Assume 100% on site 
Contaminaled Area = (CA) Assume equal to home range. 

eH=HRlCA (Assume = to 1 for maximum exposure) 

e 

BOBWHITE QUAIL - CONSERVATIVE INPUTS 
NSWC CRANE, INDIANA 

320E'()3 

1.60E+00 
3.60E-01 

1.00E+00 
3.60E-01 

1.00E+00 
. O.OOE+oo 

3.50E+OO 
9.40E'()2 

9.75E'()1 
2.52E'()2 

f.88E'()1 
1.40E'()1 

1.50E+OO 

4.23E·01 
S.46E-01 

240E-08 647E·OS 

3.99E'()1 4.2SE-02 
9.44E'()1 1.17E-01 

4.33E-01 4.7SE'()2 

4.74E-02 5.S9E-03 

3.65E-01 4.01E-02 

.O.OOE+oo 1.05E'()1 

1.67E+01 1.74E+00 

3.20E-01 6.97E'()2 

1.16E+00 1.2SE'()1 

6.64E'()1 2.S7E'()! 

5.60E+00 S.17E'()1 

2.11E+01 3.43E+00 
1.43E-01 1.52~ 

S.09E+OO 9.7SE'()1 

7.0SE+01 S.25E+OO 

140E'()S 1 40E-04 4 62E-03 4 62E·04 

NV NV #VALUEI #VALUEI 
NV NV' #VALUE! #VALUE! 

NV NV #VALUEI #VALUE! 

NV NV #VALUEI #VALUEI 

NV NV #VALUE! #VALUEI 

NV NV #VALUEI #VALUEI 

NV NV #VALUE! #VALUEI 

NV NV #VALUEI #VALUEI' 

1.45E+00 2.00E+01 I S.79E-02 I 6.38E'()3 

1.00E+00 5.ooE+OO I 2.S7E-01 I 5.74E-02 

4.70E+01 ,,,,.,, _i.i~ '''~ 1.13E+OO 1.13E+01 3.04E-01 

6.40E-03 6.40E'()2 2.38E'()1 

7.74E+01 1.07E+02 1.26E-02 9.14E-03 

1.45E+01 1.31E+02 I 5.70E-01 I 6.30E'()2 .. 
Defintttons: 

EEO - EcoIogie<iJ Effects Quotient 
NOAEL • No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 

Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 
Cv = Contaminant conc. in vegetation (=Soil conc .• Biotransfer Factor) 



Parameter 

DioxinsIFurans 

{TEO Bird 

EnerQetics 

1,3,5-Trinitrobenzene 

2,4,6-Trinitrotoluene 

2-Amino-4;6-dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-dinitrotoluene 

Nitrocellulose 

HMX 

RDX 

InorQanics 

Cadmium 

Chromium 

Copper 
Lead 

Mercury 

Nickel 

Zinc 

APPENDIX H.4 
SWMU 3 - JEEP TRAIL 

TERRESTRIAL W1LDUFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
BOBWHITE QUAIL - AVERAGE INPUTS 

NSWC CRANE, INDIANA 

I 92E-06 OOOE+OO 320E-03 615E·09 I 33E'()8 140E-05 

2.49E·OI O.OOE+OO 1.60E+OO 3.99E'()1 3.4IE'()2 NV 

2.62E+OO O.OOE+OO 3.60E'()1 9.44E·OI 9.43E'()2 NV 

4.33E-OI 3.00E-04 I.OOE+OO 4.33E'()1 3.82E'()2 NV 

I.OOE-OI O.OOE+OO 3.60E'()1 3.60E'()2 3.60E'()3 NV 

3.65E-OI 5.87E-04 1.00E+OO 3.65E'()1 3.22E-02 NV 

O.OOE+OO 6.15E'()1 O.OOE+OO O.OOE+OO 6.39E-02 NV 

4.77E+OO 1.32E'()2 3.50E+OO 1.67E+OI 1.39E+OO NV 

3.4IE+OO 9.80E-OJ 9.40E'()2 3.20E-OI 4.98E'()2 NV 

8.88E-OI 4.77E-04 1.76E'()1 1.56E-OI 1.87E-02 1.45E+OO 

2.5IE+Ol 1.22E-03 1.23E-02 3.09E'()1 1.93E-OI I.OOE+OO 

2.23E+OI 5.22E'()3 3.72E'()2 8.29E'()1 2.17E'()1 4.70E+Ol 

1:51E+02 2.9IE'()2 1.17E'()2 1.76E+OO I.ISE+OO 1.13E+OO 

6.70E-02 O.OOE+OO 1.96E-Ol 1.31E'()2 1.5IE-03 6.40E'()3 

1.73E+Ol 2.24E'()3 5.40E-OJ 9.33E'()2 1.23E-Ol 7.74E+Ol 

1.0IE+02 2.16E'()2 1.10E'()1 1.IIE+Ol 1.58E+OO 1.4SE+Ol 

140E·04 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

2.00E+OI 

5.00E+OO 

6.17E+OI 

1.13E+OI 

6.40E-02 

1.07E+02 

1.31E+02 

Cells are shaded If the EEO I!, greater than 1.0. 
. . 

DefimtJons: 

EEQ - Ecological Effects Quotient 

9 52E-04 9 52E·05 

#VALUEI #VALUEI 

#VALUEI #VALUEI 

#VALUEI #VALUEI 

#VALUEI #VALUEI 

#VALUEI #VALUEI 

#VALUEI #VALUEI 

#VALUEI #VALUEI 

#VALUEI #VALUEI 

1.29E-02 9.34E-04 

1.93E-OI 3.86E-02 

4.6IE-03 3.5IE-03 

• ff 1.02E-OI 

2.36E-OI 2.36E-02 

1.59E-03 USE-03 

1.09E-Ol 1.21E-02 

The average concentrations were used except in cases where the 95% UCL was greater than the 

average concentration and the 95%UCL was then used. NOAEL - No Observed Adverse Effects Level 

LOAEL - Lowest Observed Adverse Effects Level 
Dose=[(WCv+IS·Cs+Iw"Cw)H]lBW 

Body Weight = (BW) 1.770E-01 kg Cs = Contaminant concentration in soil 

Food Ingeslion Rate = (If) 1.440E-02 kg/day .. Cw = Contaminant concentration in water 

Water Ingeslion Rate = (Iw) 1.840E-02 Uday Cv = Contaminant conc. in vegetation (=soil conc .• Biotransfer Factor) 

Soillngeslion Rate.= (IS) 1.181 E-03 . kg/day 
Home Range = (HR) Assume 100"10 on site 
Contaminated Area = (CA) Assume equal to home range 
H=HRlCA (Assume = to I for maximum exposure) 

• 

• 

• 



APPENDIX H.4 
SWMU 3 - JEEP mAil 

TERRESmlAL WllDUFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
. MEADOW VOLE - CONSERVATIVE INPUTS 

Dose=[(lf'Cv+ls'Cs+lw'Cw)H]/BW 

Body Weight = (BW) 0.0329000 kg 
Food Ingestion Rate = (If) 0.Ot28oo0 kg/day 
Water Ingestion Rale = (Iw) 0.0077000 Uday 
Soil Ingestion Rate = (Is) 0.0003070 kg/day 
Home Range = (HR) Assume 100% on site 

a;aminated Area = (CA) Assume equal 10 home range 
• RICA (Assume = to 1 for maximum exposure) 

• 

NSWC CRANE, INDIANA 

Definitions: 
EEQ • Ecological Effects Quotient 
NOAEL • No Observed Adverse Effects Level 

LOAEL - lowest Observed Adverse Effects Level 

Cs = Conlaminant concentration in soil 
Cw = Contaminant concentration in water 
Cv = Contaminant cone. in vegetation (=soil cone .• Biotransfei Factor) . 



Parameter 

DioxinslFurans 

ITEQMammal 

Energetics 

1,3,5-T rinilrobenzene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 

4-Amino-2,6-dinilrotoluene 
Nitrocellulose 

HMX 

RDX 

Inorganics 

Cadmium 

Chromium 
Copper 

Lead 

Mercury 

Nickel 

Zinc 

APPENDIX H.4 
SWMU 3 - JEEP TRAIL 

TERRESTRIAL WILDUFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
MEADOW VOLE - AVERAGE INPUTS 
NSWC CRANE, INDIANA 

201E-06 OOOE-tOO 3 20E 03 642E-09 1 77E 08 - 9 56E 06 -

2.49E-Ol O.OOE+OO 1.60E+OO 3.99E-Ol 1.32E-Ol 2.52E+Ol 

2.62E-tOO O.OOE+OO 3.60E-Ol 9.44E-Ol 3.27E-Ol 1.53E+Ol 

4.33E-Ol 3.00E-04 1.00E-tOO 4.33E-Ol 1.44E-Ol #VALUEI 
1.00E-Ol O.OOE+OO 3.60E-Ol 3.60E-02 1.25E-02 1.91E+02 

3.65E-Ol 5.87E-04 1.00E-tOO 3.65E-Ol 1.21E-Ol #VALUE! 
O.OOE+OO 6.15E-Ol O.OOE-tOO O.OOE+OO 1.07E-Ol #NlA 
4.77E+OO 1.32E-02 3.50E+00 1.67E+Ol 5.47E-tOO 2.46E+00 
3.41E+OO 9.80E-03 9.40E-02 3.20E-Ol 1.32E-Ol 5.73E+OO 

8.88E-Ol 4.77E-04 . 1.76E-Ol 1.56E-Ol 5.78E-02 8.27E+OO 
2.51E+Ol 1.22E-03 1.23E-02 3.09E-Ol 2.97E-Ol 3.13E+Ol 
2.23E+Ol 5.22E-03 3.72E-02 8.29E-Ol 4.44E-Ol 3.20E+02 
1.51E+02 2.91E-02 1.17E-02 1.76E+OO 1.75E+OO 7.64E+Ol 

6.70E-02 O.OOE+OO 1.96E-Ol 1.31E-02 4.78E-03 4. 1 OE-Ol 

1.73E+Ol 2.24E-03 5.40E-03 9.33E-02 1.66E-Ol 3.82E+02 

1.01E+02 2.16E-02 1.10E-Ol 1.11 E+Ol 4.40E+OO 1.53E+03 

9 56E 05 

1.28E+02 

1.53E+02 

#VALUE! 

1.91E+03 

#VALUEI 

#NlA 

6.14E+OO 

2.87E+Ol 

8.27E+Ol 

1.26E+02 

4.13E+02 

7.64E+02 
6.83E-Ol 

7.64E+02 

3.06E+03 

Cells are shaded If the EEQ IS greater than 1.0. . " 

Defimuons: 

EEQ - Ecological Effects Quotient 

1 86E-03 I 1 86E-04 

5.21E-03 1.02E-03 

2.14E-02 2.14E-03 . 

#VALUEI #VALUEI 

6.53E-05 6.53E-06 

#VALUEI #VALUEI 
#NlA #N/A 

II 8.90E-Ol 

2.31E-02 4.62E-03 

6.98E-03 6.98E-04 

9.47E-03 2.36E-03 

1.39E-03 1.07E-03 
"2.29E,02 2.29E-03 

1.17E-02 7.00E-03 

4.33E-04 2.17E-04 

2.88E-03 1.44E-03 

The average concentralionswere used except in cases where the 95% UCL was greater than the 

average concentration and the 95%UCL was then used. NOAEL - No Observed Adverse Effects Level 

LOAEL - Lowest Observed Adverse Effects Level 
Dose=[{If'Cv+ls'Cs+lw'Cw)(H)]lBW 

Body Weight = (SW) 0.0366300 kg 
Food Ingestion Rate = (If) 0.D119000 kg/day 
Water Ingestion Rate = (Iw) 0.0064000 Uday 
Soil Ingestion Rate = (Is) 0.0002860 kg/day 
Home Range = (HR) Assume 100% on site 
Contaminated Area = (CA) Assume equal to home range 
H=HRlCA (Assume = to 1 for maximum exposure) 

Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 
Cv = Contaminant cone. in vegetation (=soil conc .• Biotransfer FaCtor) 

• 

• 

• 



APPENDIX H.4 

. SWMU 3 - JEEP TRAIL 
TERRESTRiAl WILDUFE MODEL ECOLOGICAl EFFECTS QUOTIENT CAlCULATION 

SHORT-TAILED SHREW - CONSERVATIVE INPUTS 
NSWC CRANE, INDIANA 

1.19E+<l0 5.82E-04 6.51E+OO 7.75E+<lO 8.40E+<lO 1.58E+Ol 
2.64E+<l1 3.07E-03 5.06E-Ol 1.34E+<l1 1.78E+<l1 5.98E+Ol 
2.99E+Ol 1.16E·02 2.45E-Ol 7.32E+<lO 1.19E+<l1 6.10E+<l2 
1.51E+<l2 2.85E-Ol 2.44E-Ol 3.67E+<l1 5.99E+<l1 1.46E+<l2 
9.50E-02 O.OOE+<lO 3.30E+OO 3.14E·Ol 3.46E·Ol 7.81E·Ol 
1.91E+<l1 2.92E-03 7.57E-Ol 1.45E+<l1 1.80E+<l1 7.29E+<l2 

Zinc 1.30E+02 7.70E-02 2.06E+OO 2.67E+<l2 3.02E+<l2 2.92E+03 
Cells are shaded if the EEQ is greater than 1.0. Definitions: 

1.58E+02 
2.39E+<l2 
7.88E+02 
1.46E+<l3 
1.30E+OO 
1.46E+<l3 
5.83E+<l3 

EEQ - Ecological Effects Quotient 

5.33E·Ol 
2.98E-Ol 
1.95E-02 
4.11E-Ol 
4.43E·Ol 
2.47E·02 
1.04E·Ol 

NOAEL - No Observed Adverse Effects Level 

5.33E-02 
7.45E-02 
1.51E-02 
4.11E-02 
2.66E·Ol 
1.24E-02 
5.18E-02 

LOAEL • Lowest Observed Adverse Effects Level 
Dose=[(lf'Ci+ls'Cs+lw"Cw)HJlBW 

Body Weight = (BW) 0.0152500 kg 
Food Ingestion Rate = (If) 0.0162000 kg/day 
Water Ingestion Rate = (Iw) 0.0043000 Uday 
Soil Ingestion Rate = (Is) 0.0021060 kg/day 
Home Range = (HR) Assume 100% on site -

=HRlCA (Assume = to 1 for maximum exposure) 

•

contaminated Area = (CA) Assume equal to home range 

• 

Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 
Ci = Contaminant cone. in soil invertebrates (=soil cone .• Biotransfer Factor) 



Parameter 

DioxinslFurans 

ITEQMammal 

Energetics 

1,3,5-T rinitrobenzene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-dinitrotoluene 

Nitrocellulose 

HMX 

RDX 
norganlcs 

Cadmium 

Chromium 

Copper 

lead 
Mercury 

Nickel 

Zinc 

APPENDIX H.4 

SWMU 3 - JEEP TRAIL 

TERRESTRIAL WILDUFE MODEL ECOLOGICAL EFFEC~ QUOTIENT CALCULATION 

SHORT-TAILED SHREW - AVERAGE INPUTS 
NSWC CRANE, INDIANA 

201E-06 OOOE+OO 176E+OO 3 S3E-06 232E-06 207E-OS 

2.49E·Ol O.OOE+OO 1.00E+OO 2.49E-Ol 1.72E-Ol S.48E+Ol 

2.62E+OO O.OOE+OO 1.ooE+OO 2.62E+OO 1.81E+OO 3.32E+Ol 

4.33E-Ol 3.ooE-04 l.ooE-i-OO 4.33E-Ol 2.99E-Ol #VALUE! 

1.00E-Ol O.ooE+OO 1.ooE+OO l.ooE-Ol 6.90E-02 4.1SE+02 

3.65E-Ol S.87E-04 1.ooE+OO 3.65E-Ol 2.52E-Ol #VALUE! 

O.ooE+OO 6.1SE-Ol 1.ooE+OO O.ooE+OO 1.38E-Ol #N/A 

4.77E+OO 1.32E-02 l.ooE+OO 4.77E+OO 3.30E+OO 5.33E+OO 

3.41E+OO 9.80E-03 1.ooE+OO 3.41E+OO 2.35E+OO 1.24E+Ol 

8.88E,Ol 4.77E-04 1.23E+00 1.10E+00 ·7.39E-Ol 1.80E+Ol 

2.S1E+Ol 1.22E-03 4_90E-02 1.23E+OO 2.7SE+OO 6.80E+Ol 

2.23E+Ol S.22E-03 8.24E-02 1.84E+OO 2.89E+OO 6.94E+02 

1.51E+02 2.91E~02 4.26E-02 6.41E+OO 1.59E+Ol 1.66E+02 

6.70E-02 O.ooE+OO 2.71E-Ol 1.81E-02 1.64E-02 8.89E-Ol 

1.73E+Ol 2.24E-03 1.69E-Ol 2_93E+00 3.16E+OO 8.30E+02 

1.01E+02 2.16E-02 5.12E:Ol 5.18E+Ol 3.97E+Ol 3.32E+03 

207E-04 

2.79E+02 

3.32E+02 

#VALUEI 

4.1SE+03 

#VALUEI 

#NlA 

1.33E+Ol 

6.22E+Ol 

1.80E+02 

2.73E+02 

8.97E+02 

1.66E+03 

1.48E+OO 

1.66E+03 

6.64E+03 

Cells are shaded If the EEQ IS greater than 1.0. 
. . 

DefimtlOns: 

EEQ - Ecological Effects Quotient 

112E-Ol 1 12E-02 I 

3.14E-03 6. 17E-04 

S.4SE-02 5.4SE-03 

#VALUE! #VALUE! 

1.66E-04 1.66E-OS 

#VALUE! #VALUE! 

#NlA #NlA 
6.18E-Ol 2.47E-Ol 
1.89E-Ol 3.78E-02 

4.12E-02 4: 12E-03 

4.04E-02 1.01E-02 

4.16E-03 3.22E-03 

9.57E-02 ·9.S7E-03 

1.84E-02 l.l1E-02 

3.80E-03 1.90E-03 

1.20E-02 5.98E-03 

The average concentrations were used except in cases where the 95% UCl was greater than the 

average concentration and the 95%UCL was then used. NOAEL - No Observed Adverse Effects Level 

LOAEL - Lowest Observed Adverse Effects Level 
Dose=[(lf'Ci+ls'Cs+lw'Cw)H]lBW 

Body Weight = (BW) 0.0168700 kg 
Food Ingestion Rate = (If) 0.0103000 kg/day 
Water Ingestion Rate = (Iw) 0.0038000 Uday 
Soil Ingestion Rate = (Is) 0.0013390 kg/day 
Home Range = (HR) ·Assume 100% on site· 
Contaminated Area = (CA) Assume equal to home range 
H=HRlCA (Assume = to 1 for maximum exposure) 

Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 
Ci = Contaminant conc. in soil invertebrates (=soil conc .• Biotransfer Factor) 

• 

• 

• 
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Jeep Trail Dye Test 

- Ammunition Burning Grounds 
(ABG) 

6/04/02 

BY 

Indiana University Geological Science Department 
"Hydrogeology Laboratory" 

By Shannon R Jock and N.C. Krothe 
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Introduction 

On May 23,2002 a dye test was perfonned at the Crane Naval Base. This test was 

perfonned at the ABO and along the Jeep Trail down gradient from the ABO. The 

injection points were located at the swallow hole (ABO) and at well number 24 (figure 

I). These locations are of interest because the well-logs suggest that a void or a possible 

conduit may exist at well 24 and the swallow hole is believed to be directly connected to 

Spring A and A'. The dye tests are being used to validate the first test (well 24 data) as 

well as to answer the question, is the swallow hole directly connected to Springs A and 

A'? ISCO water samplers were used to sample the three possible discharge locations. 

The ISCO's were placed at Spring C, Spring A and Spring A' . The three Springs are of 

interest because previous studies and test have shown that contaminates are present at the 

three sites. Spring A is the only spring that is directly linked to the ABO. Low levels but 

persistent RDX concentrations have been found in Spring C. Two samplers were set up at 

each spring location. Two samplers ran for three days, one for two days and one for one 

and a half days. 

Two different dyes Fluorescein and Rhodamine were used in order to track and 

identify different pathways. Fluorescein was injected into well 24.in Ofeier to retest the 

first round results. Rhodamine was injected into the stream were the swallow hole sinks 

into the subsurface. This test was run in order to check the connection of the swallow 

hole to springs A and A'. 

Analysis and Discussion 

Three new graphs were created after all of the samples were run on the Shimadzu. 

One graph for Spring C (figure 2), one was for Spring A (figure 3) and one was for 



Spring A' (figure 4). These graphs are called breakthrough curves and are representative 

of what happened at that location during the dye test. The curves are created from the 

data collected at that specific spring during that dye test. The data which is used to create 

the graphs are the time (hour) and concentration (ppb) of dye (if present). The graphs 

compare time vs. concentration. 

Spring A' 's breakthrough curve (figure 4) shows Rhodamine entering the spring 

3 days after injection. This graph indicates that the swallow hole is connected to the 

spring. It also indicates that well 24 isn't connected to Spring A' . 

The graph for Spring A (figure 3) shows Rhodamine entering the spring 1 day after 

injection. Finally it indicates that the connection is more direct in Spring A compared to 

Spring A' as well as that well 24 isn't connected to Spring A. 

Spring e's breakthrough curves (figure 2) show that the dye traveled .3 miles in 

17 hours and the dye was completely through the system in 58 hours. One peak is 

present between 4:30 (May 25, 2002) and 10:30 (May 25, 2002). This information 

indicates two things. The first is that well 24 is directly in contact with Spring C. The 

second is that when compared to previous dye test at the ABG, the conduit at this 

location is not as well. peveloped as the one that is running from the ABG to Springs A 

and A'. The dye that was injected at the ABG traveled 1.5 miles in 7 hours. The short 

travel time indicates a well developed direct pathway for the water and contaminates to 

travel. The conduit at well 24 is directly connected to e, however it isn't as well 

developed as the one feeding Springs A and A' . 

In addition to the results at Spring e a mass flux (total amount of dye injected vs. 

total amount collected) was calculated. The· results of this calculation are uncertain, 

• 

• 

• 
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. -'. '-' 

because the dye test wasn't set up to collect this infonnation. However, after collecting 

-discharge data from the data loggers on Spring C we ~ere able to determine with some 

. ~ 

success that .574 lbs of dye was recovered at Spring C. The total amount injected was .5 

lbs. The error is due to inaccurate discharge rates and the previous injection (1 lbs of dye 

on the lOth of May). 

Overall the dye tests indicate that well 24 is directly related to Spring C only and 

the swallow hole at the ABO is only connected to Springs ,A and A'. The test also 

supports three previous, dye traces that indicate all groundwater at the ABO and Little 

Sulfur Creek Floodplain are confined to the Little Sulfur Creek Drainage 
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• 5/23/2002 . , 
Dye Test 

t·j 

Crane #2 

Spring C 

Time (Hour) Concentration (ppb) 
Fluorescein 

11 :30 250 231 0 0 
12:30 245 0 0 
1:30 240 0 0 
2:30 225 0 0 
3:30 220 0 0 
4:30 227 0 0 
5:30 227 0 0 
6:30 230 0 0 
7:30 230 0 0 
8:30 229 0 0 
9:30 231 0 0 

10:30 229 0 0 
11:30 228 0 0 
12:30 225 0 0 

1:30 225 0 0 
2:30 240 0 0 
3:30 300 69 69 -69 

• 4:30 210 -21 0 0 
5:30 335 104 104 104 
6:30 780 549 549 549 
7:30 870 639 t?39 639 
8:30 1160 929 929 929 
9:30 1540 1309 1309 1309 

10:30 1560 1329 1329 1329 
11 :30 2030 1799 1799 1799 
12:30 2860 2629 2629 2629 

1:30 3315 3084 2084 2084 
2:30 3380 3149 3149 
3:30 3510 3279 3279 
4:30 5185 4954 4954 
5:30 4250 4019 4019 
6:30 4335 4104 4104 
7:30 4301 4070 4070 
8:30 4250 4019 4019 
9:30 4216 3985 3985 

10:30 5270 5039 5039 
11:30 4030 3799 3799 
12:30 4960 4729 4729 

1:30 5022 4791 4791 
2:30 2480 2249 2249 
3:30 2635 2404 2404 
4:30 3360 3129 3129 

• 5:30 3200 2969 2969 
6:30 2720· 2489 2489 



7:30 2400 2169 2169 • 8:30 3040 2809 ·2809 
9:30 1840 1609 1609 

10:30 2800 2569 2569 
11:30 2015 231 1784 1784 
12:30 1536 231 1305 1305 

1:30 2560 231 2329 2329 
2:30 2000 231 1769 1769 
3:30 1120 231 889 889 
4:30 1312 231 1081 1081 
5:30 1296 231 1065 1065 
6:30 1820 231 1589 1589 
7:30 1300 231 1069 1069 
8:30 975 231 744 744 
9:30 910 231 679 679 

10:30 1300 231 1069 1069 
11 :30 975 231 744 744 
12:30 936 231 705 705 
1:30 1170 231 939 939 
2:30 1053 231 822 822 
3:30 845 231 614 614 
4:30 630 231 399 399 
5:30 910 231 679 679 
6:30 660 231 429 429 
7:30 600 231 369 369 
8:30 520 231 289 289 • 9:30 380 231 149 149 

10:30 400 231 169 169 
11 :30 115 
12:30 29 
1:30 28 
2:30 29 
3:30 19 
4:30 19 
5:30 19 
6:30 20 
7:30 9 
8:30 0 
9:30 0 

10:30 0 
11 :30 0 
12:30 0 

1:30 0 
2:30 0 
3:30 0 
4:30 0 
5:30 0 
6:30 0 
7:30 0 
8:30 0 
9:30 0 • 10:30 0 
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Spring A • Time Concentration)ppb) Concentration )ppb) 
Hour fluorescien " Rhodimine 

11:20 0 0 
12:20 0 0 

1:20 0 0 
2:20 0 0 
3:20 0 0 
4:20 0 0 
5:20 0 0 
6:20 0 0 
7:20 0 0 
8:20 0 0 
9:20 0 0 

10:20 0 0 
11 :20 0 0 
12:20 0 0 

1:20 0 0 
2:20 0 0 
3:20 0 0 
4:20 0 0 
5:20 0 0 
6:20 0 0 
7:20 0 0 
8:20 0 0 • 9:20 0 0 

10:20 0 0 
11 :20 0.4 3.2 
12:20 0.8 5.5 

1:20 4.5 5.5 
2:20 6.5 5.7 
3:20 3.5 5.5 
4:20 3 3 
5:20 9.5 2.9 
6:20 2.3 7.8 
7:20 1.3 5 
8:20 1.3 5.2 
9:20 1.6 2.5 

10:20 1 4.2 
11:20 0.6 4.5 
12:20 0.6 4.6 

1:20 3.8 3.7 
2:20 0.3 6 
3:20 1 3.9 
4:20 0.9 5 
5:20 1.4 4.9 
6:20 0.5 5 
7:20 0.4 5 
8:20 0.4 5.2 
9:20 0.4 4 • 10:20 0.2 5.8 



• 11 :20 0.4 6.2 
12:20 0 6.5 

1:20 0.15 7 
2:20 0 6.4 
3:20 0 6.3 
4:20 0 6 
5:20 0 5.7 
6:20 . 0.1 5.75 
7:20 0.17 5.5 
8:20 0.1 5 
9:20 0 5.1 

10:20 0 5.25 
11:20 0 5.3 
12:20 O· 5.12 

1:20 0 5.2 
2:20 0 5.4 
3:20 0 5 
4:20 0 5 
5:20 0 5.1 
6:20 0 5.4 
7:20 0 5.6 
8:20 0 5 
9:20 0 5 

10:20 0 5.1 
11 :20 0 5.2 

• 12:20 0 5 
1:20 0 5 
2:20 0 5 
3:20 0 5.2 
4:20 0 5.2 
5:20 0 5.1 
6:20 0 5 
7:20 0 5 
8:20 0 5 
9:20 0 4.5 

10:20 0 4. 
11:20 0 4 
12:20 0 4 

1:20 0 4 
2:20 . 0 3.5 
3:20 0 3.5 
4:20 0 3.5 
5:20 0 3.5 
6:20 0 3.5 
7:20 0 3.5 
8:20 0 3.5 
9:20 0 3.5 

10:20 0 3 
11:20 0 3.2 
12:20 0 3.4 

• 1:20 0 2.9 
2:20' 0 2.3 



3:20 0 2.2 • . 4:20 0 2.1 
5:20 0 2.15 
6:20 0 2 
7:20 0 1.9 
8:20 0 1.8 
9:20 0 1.8 

10:20 0 1.8 
11 :20 0 1.9 
12:20 0 2 

1:20 0 2 
2:20 0 2 
3:20 0 2 
4:20 0 2 
5:20 0 1.9 
6:20 0 1.8 
7:20 0 1.75 
8:20 0 1.7 
9:20 0 1.5 

10:20 0 1.2 
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A' 
time concentration 

f r 
11 :20 0 0 
12:20 0 0 
1:20 0 0 
2:20 0 0 
3:20 0 0 
4:20 0 0 
5:20 0 0 
6:20 0 0 
7:20 0 0 
8:20 0 0 
9:20 0 0 

10:20 0 0 
11 :20 0 0 
12:20 0 0 
1:20 0 0 
2:20 0 0 
3:20 0 0 
4:20 0 0 
5:20 '0 0 
6:20 0 0 
7:20 0 0 

• 8:20 0 0 
9:20 0 0 

10:20 0 0 
11:20 0 0 
12:20 0 0 

1:20 0 0 
2:20 0 0 
3:20 0 0 
4:20 0 0 
5:20 0 0 
6:20 0 0 
7:20 0 0 
8:20 0 0 
9:20 0 0 

10:20 0 0 
11:20 0 0 
12:20 0 0 

1:20 0 0 
2:20 0 0 
3:20 0 0 
4:20 0 0 
5:20 0 0 
6:20 0 0 
7:20 0 0 
8:20 0 0 

• 9:20 0 0 
10:20 0 0 



11 :20 0 0 
12:20 0 1.2 • 1:20 0 0 

2:20 0 0 
3:20 0 0 
4:20 0 0 
5:20 0 0 
6:20 0 0 
7:20 0 0 
8:20 0 0 
9:20 0 0 

10:20 0 0 
11 :20 0 0 
12:20 0 0 
1:20 0 0 
2:20 0 0 
3:20 0 0 
4:20 0 0 
5:20 0 0 
6:20 0 0 
7:20 0.5 0 
8:20 0 0 
9:20 0 0 

10:20 0 0 
11:20 0 
12:20 2.1 • 1:20 2.15 

2:20 2 
3:20 2.4 
4:20 2.5 
5:20 2.6 
6:20 2.8 
7:20 2.8 
8:20 2.8 
9:20 2.8 

10:20 2.8 
11:20 2.5 
12:20 2.2 

1:20 2.5 
2:20 2.8 
3:20 2.8 
4:20 2.8 
5:20 2.8 
6:20 2.8 
7:20 2.7 
8:20 2.8 
9:20 2.6 

10:20 2.3 
11:20 2 
12:20 1.8 

1:20 1.85 • 2:20 1.9 



• 3:20 1.9 
4:20 1.9 
5:20 1.95 
6:20 2 
7:20' 2 
8:20 2.1 
9:20 2 

10:20 2 
11:20 2.1 
12:20 2.1 

1:20 1.9 
2:20 1.8 
3:20 1.8 
4:20 1.8 
5:20' 1.75 
6:20 1.7 
7:20 1.75 
8:20 1.8 
9:20 1.85 

10:20 1.8 
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RISK EVALUATION FOR INDIANA BATS CONSUMING INSECTS 

COLLECTED ALONG LITTLE SULPHUR CREEK 

INTRODUCTION 

Previous investigations in Little Sulphur Creek (LSC) identified metals and explosives in the sediment and 

surface water as chemicals of concern for the creek, The results of these investigations are summarized 

in the Insect Capture and Analysis for Evaluation of Contaminants in the Forage Area of the Indiana Bat 
, ' 

at Ammunition Burning Grounds, Naval Surface'Warfare Center (NSWC), Crane, Indiana (NSW,C, 2001). 

Also, one male Federally Endangered Indiana bat (Myotis soda/is) was collected along LSC during a bat 

survey in 1996 (Whitaker, 1996). Based on the findings in the previous investigations, and the presence 

of the Indiana bat along LSC, the Navy agreed to collect insects along LSC to determine if contaminants 

are transported through the bat's food-chain. This sampling was conducted in the summer of 2000, and 

the results ,are presented in the above-mentioned report. 

, 1.1 Objective 

The objective of this risk evaluation memorandum is to determine if concentrations of metals in insects 

collected adjacent to LSC downstream of Ammunition Burning Grounds (ABG) pose a risk to Indiana bats 

that consume the insects. The goal of this risk evaluation memorandum is to determine if there will be a 

decrease in reproduction or survival of individual Indian bats. Note that although explosives were 

identified as chemicals of concern for LSC, no explosive chemicals were detected in the insect tissue 

samples. Therefore, risk to bats from explosives are not evaluated in this memorandum. 

This risk evaluation memorandum presents the food-chain modeling that was conducted for the Indiana 

bat using the results of the analysis of insect samples were collected along LSC. This memorandum is 

included as an appendix to the ecological risk assessment (ERA) that was conducted as part of the 

Resource Conservation and Recovery Act Facility Investigation Report for SWMU 03 - Old Jeep Trail 

'(OJT)/lSC. It is presented separately from the ERA since it is focuses on assessing risk to' an 

endangered species and was conducted using site-specific' biological data (i.e., insect tissue data). 

Therefore, the methodologies used to calculate risk to the Indiana bat are slightly different than the 

methodologies that were used to calculate risk to the food-chain receptors in the ERA. The results of the 

bat risk evaluation are summarized in the body of the ERA, and various sections of the ERA are 

referenced in this risk evaluation, as necessary . 
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In the summer of 2000, a study was conducted to determine concentrations of explosive. chemicals, 

phosphorous, and metals in insects in the foraging area of the Indiana bat at the ABG at NSWC Crane 

(NSWC, 2001). All study procedures were conducted in accordance with a QAPP approved by USEPA 

Region 5 (NSWC, 2000). : The Insect Capture Report (NSWC, 2001) presents the methodology and 

results of the insect collection along LSC. 

The study consisted of collecting insects from three locations adjacent to LSC immediately downstream of 

the ABG (NSWC, 2001). Insects were collected from two locations using light traps and from a third 

location using a funnel trap known as a Malaise trap: The traps were operated for four nights each in the 

months of June, July, and August, 2000. The insects were separated into three groups prior to analysis: 

terrestrial insects (not including Lepidoptera); aquatic insects, and Lepidoptera insects (moths and 

butterflies). Finally, the three monthly samples for each group were composited into one sample for each. 

group. The metal concentrations in the three· sample groups were evaluated separately in this risk 

evaluation. 

• 

The insect tissue samples were analyzed for explosive compounds, total phosphorous, and metals • 

(NSWC, 2001). None of the explosive compounds were detected in any of the insect-samples. The 

concentrations of ~otal ph()sphorous in the insects from the site were ·similar to the total phosphorous 

concentrations in the control insects (crickets). The metals concentrations in the insects from the site 

were greater than the concentrations in the control insects. Also, NSWC (2001) reported that the 

concentrations of three metals (cadmium, copper, and lead) were greater than concentrations in insects 

from an uncontaminated stream; no ·uncontaminated" insect data were found in the literature for the other 

metals that were analyzed for in the insect samples (NSWC, 2001). 

Sediment data collected in LSC were not included in the risk evaluation because the ingestion of 

sediment by bats is expected to be negligible. Also, although bats consume surface water, the ingestion 

of surface water was not included in this risk evaluation since surface water ingestion is only a minor . 

component of a bat's diet and the chemical concentrations in the surface water are much lower than the 

concentrations in the insects. In addition, surface water samples were not collected at the time of the 

insect collections. 
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The· problem formulation includes general descriptions of the site with emphasis on the habitats and 

ecological receptors present. This phase also involves characterization of site-related chemicals, chemical 

sources, migration routes, and an evaluation of routes. of chemical exposure. The assessment and 

measurement endpoints to be evaluated are also selected. Finally, a conceptual model is developed that 

describes. how chemicals associated with the site in question may come into contact with ecological 

receptors. The .following sections provide descriptions of the steps completed as a part of the problem 

formulation. 

2.1 Environmental Setting/Potential Ecological Receptors 

The environmental setting is described in detail in Section 1.3.7 of the ERA. Therefore, this section will 

focus on the ecology of the Indiana bat. As presented in Section 1.0, one male Indiana bat was collected 

adjacent to LSC in 1996 (Whitaker, 1996). 

Indiana bats inhabit forested areas during the summer months, roosting in the loose bark of shagbark 

hickory or dead trees. Females need areas exposed to solar radiation for ideal young development. 

They tend to forage in riparian areas, woodlots, and upland forests, consuming insects 2-30 meters 

above the ground. The foraging area can be between 1.5 to 4.5.hectares; but it is also influenced by the 

time of summer and development of the young. USFWS (1999) indicated that the foraging range for an 

. Indiana bat maternal colony has been reported to range from a linear strip of creek vegetation 0.8 km to - - . . 

1 .2· km in length. 

Indiana bats arrive at their hibernacula (caves or abandoned mines) between mid-August and November, 

with intense foraging and fat deposition once they arrive. The inactive hibernation period is approximately 

190 days,. with females hibernating between October and April and males hibernating between November 

and May. 

Indiana bats feed consistently on moths, although they are opportunistic and their diets will· vary 

individually and seasorially (BCI, 2001). In a study based on volume, Indiana bats consumed 42 percent 

moths, 20 percent caddisflies, 18 percent beet/es, 10 percent flies, 6 percent homopteran insects, and 

less than 5 percent other insects (BCI, 2001). As presented in NSWC (2001), the total weight of the 

Lepidoptera (650 grams. - wet weight) and other terrestrial insects (439 grams - wet weight) that were 

collected were much greater than the weight of the aquatic insects (55 grams - wet weight). Therefore, 

the insects that were collected are the appropriate types of insects that the bats will consume. It is not 
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known, however, if the sampling method,s used in NSWC (2001) biased the collection of certain types of, 

insects or the percentages reported, for each type. 

2.2 Contaminant Ecotoxicity/Fate and Transport 

Heavy metais can have long-term effects on bats if they are exposed to small doses over an extended 

period of time. Because bats have a higher longevity than other small mammals, they are more 

susceptible to metal toxicity (Clark, 1979). Accumulation of metals such as arsenic, cadmium, and lead is 

related to contamination of their food supply. ,Insects are the main food of bats, so this allows the 

passage of contaminants to the higher trophic levels through bioaccumulation. 

Exposure of bats to lead can affect their kidney and brain functions. At high enough levels, lead can also 

affect the population levels by causing reproductive problems, sickness, or death. Cadmium has been 

reported to cause reproductive effects in males as well (Shore and Rattner, .2001). 

No data were located regarding the effects levels for metals for juvenile bats. However, as discussed in 
. ~ . 

the next section, juvenile bats are expected to have a similar or lower exposure dose of chemicals than its 

mother. 

2.3 Potential Exposure Pathways 

Section 1 of, the RFI report presents the potential sources of contamination at LSC as well as the 

conceptualized hydrologic model for contaminant migration in the watershed. In summary, contaminants 

from the OJT and ABG may have entered LSC via surface soil erosion, air deposition; and groundwater 

discharge. Terrestrial and aquatic insects can then accumulate· chemicals in the surface soil, surface 

water and sediment. Indiana bats that consume the insects are then exposed to the chemicals that 

accumulated in the insect tissue. 

U.S. EPA has expressed concerns regarding juvenile bat exposure to bio-accumulative chemicals (e.g. 

lead) in the maternal milk while feeding. Because metals, and primarily lead, are considered to be the 

chemicals of concern in the sediment, the following discussion on maternal transfer of chemicals as a 

potential exposure pathway for juvenile bats focuses on lead and a few other metals. 

Lead is not expected to be present at greater concentrations in the milk of lactating females than in the 

food source consumed by female bats, One study conducted with lactating mice determined that 25% of 

the internal maternal dose (absorbed dose) was transferred to the suckling pups (Keller and Doherty, 
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• 1980). A similar study of mice conducted by Hallen et aI., (1996) determined that approximately one-third 

of the administered dose was excreted in milk. It also has been reported that juvenile organs (collected 

from bats approximately one week before weaning) contained lower concentrations of cadmium and lead 

• 

• 

, ' 

than their mothers' organs (Streit and Nagel, 1993). Therefore, it appears that the juvenile bats will be 

exposed, to lower concentrations of lead from consuming the mothers' milk than, will the mothers from 

consuming insects containing lead. Also, Streit and ,Nagel (1993) studied the transfer of metals (lead, 

cadmium, nickel, chromium, and copper) between adult female and young common pipistrelles (a species 

of bats). Adults and young averaging about 25 days old (one week away from weaning) were analyzed. 

It was concluded that chromium, copper, and nickel transferred more readily than lead or cadmium. 

Concentrations of cadmium in the liver and kidney of the young were especially small relative to 

concentrations in these organs of adUlts. Harmful effects were not noted for these metals. 

In summary, although there is a potential exposure pathway for juvenile bats via maternal milk, it does not 

appear that this pathway needs to be evaluated in this risk evaluation because the dose of metals 

received by juvenile bats from maternal milk will be similar or less than the dose received by the mother 

from consuming insects. Also, methods to quantify the contaminant concentrations in maternal milk of 

bats have not been adequately developed . 

2.4 Endpoints 

2.4.1 Assessment Endpoints 

Assessment endpoints are an explicit expression of the environmental value that is to be protected 

(USEPA, 1997). The Indiana bat was selected as an-assessment endpoint because it is a Federally 

endangered species, it has been collected along OJT, and Indiana bats may consume insects associated 

with the OJT and LSC. 

The assessment endpoints for the non-protected species at SWMU 3 are listed in Section 8.2.5.1 of the 

ERA. One of the assessment endpoints listed is the protection' of insectivorous mammals. For non

protected species, it is appropriate to protect populations of those species. However, for protected 

species it is important to protect individuals because of their regulatory status. Therefore, for this risk 

evaluation, the assessment endpoint is the protection of individual Indiana bats from a decrease in growth 

and reproduction caused by site-related chemicals . 
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Measurement endpoints are estimates of biological impacts (i.e., growth, and reproduction) that are used 

to evaluate the assessment endpoints. The following measurement endpoint was used to evaluate the 

assessment endpoints in this ERA. 

• Decreases in growth and reproduction of the Indiana bat were evaluated by comparing the estimated 

ingested dose of contaminants in the insects to no-observed-adverse-effects-Ievels (NOAELs) and 

lowest-observed-adverse-effects-Ievels (LOAELs). 

There is little exposure parameter data (i.e., ingestion rates) for the Indiana bat, so the little brown bat 

was· used as a surrogate species for the food-chain modeling. The little brown bat is an acceptable 

surrogate because the diet composition and habitat are very similar. Both bats are strict insectivores and 

consume a variety of flying insects. They also have similar hibernation habits~ arriving at the hibernacula 

several weeks before hibernation for intense foraging to build up fat reserves. Both species typically 

forage over riparian areas, such as LSC (Sample et aI., 1997 and Menzel et aI., 2001). However, the 

Indiana bat has a smaller home range than similar species (Menzel et aI., 2001). 

2.5 Conceptual Site Model 

The conceptual site model is presented in Section 8.2.6 of the ERA. 

3:6 EXPOSURE CHARACTERIZATION 

As discussed in Section 2.4.2, the little brown bat was·used as a surrogate species for the Indiana bat. 

Ris~ to the little brown bat from metals in insects were determined by estima!ing the Chronic Daily Intake 

(COl) and comparing the COl to Toxicity Reference Values (TRVs) representing acceptable daily doses 

in mg/kg/day. The TRVs were developed from No-Observed-Adverse-Effect-Levels (NOAELs) and 

.Lowest-Observed-Adverse-Effect-Levels (LOAELs) obtained from wildlife studies. The majority of the 

TRVs are obtained from the ORNL Toxicological Benchmarks for Wildlife: 1996 Revision (Sample etal., 

1996). Table 1 presents the TRVs that were used in this report and the derivation of the TRVs using the 

body-weight scaling equation presented below. Table 2 presents the sources and ecological endpoints 

for the TRVs. When 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. Also, when a LOAEL 

study was used to develop the NOAEL TRV, the LOAEL was multiplied by a factor of 0.1 to obtain the 

NOAEL. 
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In accordance with U.S. Region 5 policy, the NOAEL (or LOAEL) from the test speCies (i.e., rat, mouse) 

was adjusted to a NOAEL (or LOAEL) for the surrogate species (the little brown bat) using the following 

body weight scaling equation from Sample et, aI., (1996) (Note that the scaling factor of 0.25 is not 

included in the equation below ba~d on recent guidance .from U.S. EPA Region 5 related to other risk, 

assessments conducted for NSWC Crane): 

NOAELw = NOAELt *(bwtlbww) 

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~helittle brown bat 

Exposure of the little brown bat to metals in the insects was determined by estimating the daily dose in 

, mglkg-day using the following exposure equation. 

Where: COl 

FI 

FC 

BW 

COl Dose = (FI * FC) 

BW 

;" Chronic Daily Intake (mglkg-day) 

= Food ingestion rate (kg/day) 

= Food concentration (insect concentration) (mg/kg) 

= Body weight (kg) 

The insect concentrations were reported in NSWC, (2001) on a dry weight basis. Risks were calculated 

separately for each of the thr~e insect groups (aquatic insects, Lepidoptera insects and other terrestrial 

insects) as discussed in Section 1.2. The ingestion rate of the little brown bat was reported on a wet 

weight basis, so wet weight metal concentrations were calculated by multiplying the dry weight 

concentration (mg/kg) by the percent solid for each insect group (see Table 3). 

Risk was evaluated using a conservative exposure scenario and an average exposure scenario. The 

conservative exposure scenario is based on consistently conservative assumptions and NOAEL toxicity 

values (USEPA, 1997) and represents the greatest potential risk. The average exposure scenario is 

based on average exposure assumptions and LOAEL toxicity values and represents the less 

conservative potential risk. ,Both scenarios were evaluated to provide an overall range of potential risk as 

p,resented in the following table: 

060208fP J-7 CT00159 



Conservative Scenario 

Highest receptor body weight for calculation of 
NOAELs 

Lowest receptor body weight for calculation of 
exposure dose 

Conservative receptor ingestion rate for 
calculation of exposure dose 

Average Scenario 

NSWCCrane 
RFI 

Revision: 0 
Date: January, 2005 
Section: Appendix J 

Page 8 of 15 

Average receptor body weight for calculation 
of LOAELs . 

Average receptor body weight for calculation 
of exposure dose 

Average receptor ingestion rate for 
calculation of exposure dose 

As indicated in Section 2.4, the little brown bat was used as a surrogate for the Indiana bat because more 

exposure factors were available for the little brown bat. Exposure assumptions (Le., ingestion rate, body 

weight) for the little brown bat are listed in several documents (Nagy, 2001,Sample et aI., 1996 and 

Sample et aI., 1997). The following paragraphs discuss each source of data and then present the values 

that are used for this risk evaluation. 

Nagy (2001) provides an ingestion rate for the little brown bat from measured field metabolic rates in free 

living bats. The document lists a fresh weight ingestion rate of 4.85 glday based on a body weight of 

9 grams. By dividing the ingestion rate by the body weight, an ingestion rate of 0.539 gig body weight

day is calculated. Nagy (2001) indicates that the regression equation used to calculate the ingestion rate 

probably overestimates the ingestion rate during some phases of their lives when they either do not or 

cannot feed normally. 

Gould (1955) and Anthony and Kunz (1977), both cited in Sample et al. (1996), list a body weight of 

7.5 grams and an ingestion weight of 2.5 glday (wet) for the little brown bat, respectively. The ingestion 

rate is based on pregnant bat~. 

Sample et al. (1997) lists body weights for little brown bats in Indiana from two different studies (Silva and 

Downing, [1995] and Stones arid Wieber, [1965]). These body weights (6.03 to 6.99 grams) are listed in 

Table 4: Anthony and Kunz (1977) as cited in Sample et al.,(1997) lists ingestion rates for pregnant 

(2.4 glday or 0.23 gIg-day), lactating (3.7 glday or 0.48 gIg-day), and juvenile (1.8 glday or 0.29 gIg-day) 

little brown bats. Sample et aI., (1997) also lists ingestion rates of 0.15 gIg-day and 1.12 gIg-day. 

For this risk evaluation it was determined that the ingestion rate for lactating bats of 0.48 gIg-day is an 

. appropriate ingestion rate this risk evaluation ·because it accounts for feeding during a sensitive life stage. 

It is similar to the value of 0.54 gIg-day reported in Nagy (2001) that may overestimate the ingestion rate 

during some phases of the animals life. Also, it has been reported that Indiana bats consume up to half 

their body weight each night (U.S. FWS, 2002), which is in line with the feeding rate of 0.48 gIg-day. The 

060208/P J-8 CT00159 

• 

• 

• 



• 

• 

NSWCCrane 
RFI 

Revision: 0 
Date: January, 2005 
Section: Appendix J 

Page 9 of 15 

body weights selected for this. risk evaluation were the body weights for bats in Indiana since they are 

most representative of bats at NSWC Crane .. Table 4 presents the exposure factors that were used for 

the food-chain model and the values thatw~re used to calculate the exposure factors. 

4.0 RISK CHARACTERIZATION 
\ 

The risk characterization compares the exposure to the ecological effects. An Ecological Effects Quotient 

(EEQ) approach was used to characterize the risk to the bat. An EEQ 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 bat wildlife model was calculated as follows: 

EEQ = Dose 
TRV 

Where: EEQ = Ecological Effects Quotient; (unitless) 

Dose = Daily Intake Dose, (mg/kg-day) 

TRV = Toxicity Reference Value (NOAEL or LOAEL), (mg/kg-day) 

Tables 5 and 6 present the results of the food-chain models using the conservative and average 

scenarios for the three insect groups. For bats consuming terrestrial insects, two metals (aluminum and 

. arsenic) had EEQs that were greater than 1.0 based on the conservative inputs and the NOAEL as the 
. . 

TFlV (Table 5). One metal (aluminum) had an EEQ greater than 1.0 for bats consuming aquatic insects, 

under the same conservative exposure scenario (Table 5). No m~tals had EEQs greater than 1.0 for the 

bats consuming Lepidoptera, under the same conservative exposure scenario (Table 5). 

Based on the average exposure scenario, aluminum was the only metal that had an EEQ greater than 1.0 

for bats that consumed aquatic and terrestrial insects (based on the NOAEL) (Table 6). No metals had 

EEQs greater than 1.0 for the bats consuming Lepidoptera, under the same average exposure scenario 

(Table 6). 

Note that although the measurement endpoint focused on decreases in growth and reproduction of the 

Indiana bat, most of the TRVs were based on reproductive endpoints, with a few based on survival; only 

one'TRV was based on growth. Therefore, risks to the Indiana bat were based primarily on reproductive 

effects . 
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In summary, aluminum and arsenIc were the only metals that· had EEQs greater than 1.0 for any of the 

exposure scenarios, with the maximum EEQ for aluminum of 3.0 and the maximum EEQ for arsenic of 

1.1. The EEQsgr~ater than 1:0 were based. on NOAELs; no EEQs were greater than 1.0 based on 

LOAELS. As presented in the screening tables in the RFI report (Tables 4-20 through and 4-24), arsenic 
.' . . 

and aluminum concentrations .in surface soil (at OJT) and surface water (it;! LSC) and arsenic in the 

sediment (in LSC) samples were not detected at concentrations greater than background. Although, 

aluminum was dete<;ted at concentrations above backQround in the sediment samples, it is not 

considered to be an important bioaccumulative chemical according to USEPA (2000). Also, the pH in the 

sediment samples (not including the background samples) ranged from 6.8 to 8.1 standard units (see 

Tables 4-21 and 4-22). Although no data were specifically located regarding the bioavailability of 

aluminum at various sediment pH levels, aluminum is only sparingly soluble in water between pH 6 and 

pH 8 (ASTDR, 1999). The pH levels in the surface water of LSC ranged from 6.6 to 8.7 with average pH 

levels of 7.5 and 7.8 (see Tables 4-23 and 4-24). Therefore, it is not likely that aluminum is not expected· 

to be soluble and therefore not bioavailable for uptake into aquatic organisms. For the reasons discussed 

above, neither aluminum nor arsenic in the collected aquatic or terrestrial insects are likely to be site

related. 

5.0 UNCERTAINTIES 

Despite the fact the EEQs for aluminum and arsenic slightly exceed 1.0 for the most conservative 

exposure scenario, and the EEQs for aluminum slightly exceed 1.0 for the average exposure scenario 

there are many uncertainties in the ·evaluation. Most of the uncertainties tend to overestimate risk and 

are discussed in the following paragraphs. 

The ingestion rates used for the bat are high. because they are based on lactating females, which 

demonstrate the greatest ingestion rates according to the literature (see Section 3.0). Since Indiana bats 

only lactate for a few weeks during the year, it is likely that the estimated dose is overestimated. Bats 

also consume greater amounts of food immediately prior to hibernation, but again that is only for a few 

weeks during the year (USFWS, 1999). The ingestion rates were calculated by multiplying the ingestion 

rate in gig (body weight)-day by the body weight of the bat. For the conservative scenario, the ingestion 

rate was calculated using the maximum body weight, but the lowest body weight was used in the dose 

eql,Jation. This is done to ensure that the dose for the conservative scenario is greater than the dose for 

the average scenario. These conservative scenarios assume that the smallest bat is eating the grea~est 

amount of food, which overpredicts exposure. Therefore, the doses that are being compared to the 

NOAELs and LOAELs are biased hig~. 

060208/P J-l0 CT00159 

• 

• 

• 



NSWCCrane 
RFt 

Revision: 0 
Date: January, 2005 
Section: Appendix J 

Page 11 of 15 

• Similar to the above discussion, when the NOAELs and LOAELs are calculated based on the body weight 

of the bat, the maximum body weight is used for the conservative scenario. This is because the larger , . . .. 

• 

• 

body weight yields lower NOAELs and LOAELs which are more conservative: Again, this will bias the 

EEO higher b~cause the NOAELs and LOAELs are the denominators in the EEO equation 

As discussed in the insect capture report (NSWC, 2001), paint chips from the insect traps flaked off into 

the sample drawers. The larger paint chips were easily removed from the sample, however, many small 

paint chips could not be removed and were included in the sample that was sent to the laboratory for 

chemical analysis. Various metals are associated with paints, .including aluminum and.arsenic among 

others. Therefore, it is possible that the aluminum and arsenic in the tissue samples are due, at least in 
. . 

part, to the paint chips that were present in the samples. Also, the sampler was constructed from metal 

so metals adhe·ringtothe paint chips may also have been a source of metals in the samples. 

Finally, the risk evaluations were conducted assuming that the bats were consuming either 100 percent 

terrestrial insects, 100 percent aquatic insects, or 100 percent Lepidoptera. Based on the literature and 

the samples that were collected, it is likely that Lepidoptera constitute a large portion of the diet for bats in 

the area. The chemical concentrations in Lepidoptera were much lower than the concentrations in the 

terrestrial or aquatic insects; and none of the EEOs were greater than 1.0 based on the ingestion of 

Lepidoptera. Therefore, if it is assumed that Lepidoptera comprise 40 to 50 percent of the bats diet 

(which is reasonable tb assume based on the discussion in Section 2.1), the EEO for arsenic would drop 

below 1.0 and the EEOs for aluminum would either drop below 1.0 or be similar to 1. 

6.0 'SUMMARY/CONCLUSIONS/RECOMMENDATIONS 

The two exposure scenarios (conservative and average) were presented to show the range of risk to 

bats. NOAELS are the highest concentrations in a particular study where no adverse effects were 

observed, whereas LOAELS are the lowest concentrations in a particular study where adverse effects 

were observed. Therefore, an EEO that is greater than 1.0 using a NOAEL but less than 1.0 using the 

LOAEL is not as likely to cause a significant risk to ecological receptors as an EEO greater than 1.0 

based on the LOAEL. 

Aluminum and arsenic were the only metals that had EEOs slightly greater than 1.0 in the conservative 

scenario, based on the NOAEL. Aluminum was the only metal that had an EEO slightly greater than 1.0 

in the average scenario, based on the NOAEL. No metals had EEOs greater than 1.0 based on the 

LOAEL. The maximum EEO for aluminum was 3.0 and the maximum EEO for arsenic was 1.1 . 
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The aluminum EEQs that were· greater than 1.0 occurred for the calculations using the terrestrial and 

aquatic insect samples. Based on the conservative assumptions as described in the uncertainty analysis 

section, it is unlikely that aluminum will impact individual bats because the EEQs were very low 

(maximum = 3.0) and were based on no effects levels. Also, the aluminum in the Insect tissue is not likely 

to be site-related because aluminum was below background levels in the surface water and Siurface soil 

samples, it is not' considered to be an important bioaccumulative chemical according to USEPA(2000), 

and its bioavailability in the LSC sediment samples is expected to be low based on the pH levels in the 

, sediment. 

The arsenic EEQs that were greater than 1.0 occurred for the calculations using the terrestrial and insect 

samples and only under the conservative scenario. Based on the conservative assumptions as descr'ibed 

in the uncertainty. analysis section, it is unlikely that arsenic will impact individual bats ,because the EEQ 

was very low (1.1) and was based on no effects levels . 

. Finally, as discussed in Section 5.0, based on the likely composition of insects in the diet of the bats" the 

EEQ for arsenic would drop below 1.0 and the EEQs for aluminum would drop below 1.0 or would be 
. . 

similar to 1.0. It is also possible that the aluminu'm and arsenic in the tissue samples may be due to the 

paint chips in some of the samples or from natural levels of the metals in the insect tissue. 
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TABLE 1 

TOXICITY REFERENCE VALUES FOR THE LITTLE BROWN BAT 
AMMUNITION BURNING GROUNDS 

Param"eter NOAEL 

Aluminum 1.93 
Antimony 0.125 
Arsenic 0.126 
Barium 5.1 
Cadmium 1 
Chromium 3.28 
Hexavalent Chromium 3.28 
Copper 11.71 
Lead 8 
Manganese 88 
Mercury 0.015 
Nickel 40 
Silver 1.81 
Zinc 160 

---- -

NOAEL and LOAEL units are mg/kg-day 
NOAEL - No Observered Adverse Effect Level 
LOAEL - Lowest Ooservered Adverse Effect Level 

NSWC CRANE, CRANE INDIANA 

Test Species Little Brown Bat 

LOAEL 
Body Weight (conservative value)(1,2) 

Species (kg) NOAEL LOAEL 
19.3 mouse 0.03 8.3 82.8 
1.25 mouse 0.03 0.54 5.4 
1.26 mouse 0.03 0.54 5.4 
19.8 rat 0.435/0. 35(f)" 318 991 
10 rat 0.303 43.3 433 

13.14 rat 0.35 164 658 
13.14 rat 0.35 164 658 
15.14 mink 1 1675 2166 

80 rat 0.35 401 4006 
284 rat 0.35 4406 14220 

0.025 mink 1 2.146 3.577 
80 rat 0.35 2003 " 4006 

18.1 mouse 0.03 7.8 77.7 
320 rat 0.35 8011 16023 

----- - ---------

Little Brown Bat" 
(averaqe value)(1.3) 

NOAEL LOAEL 
9.1 91.5 

0.59 5.9 
0.60 6.0 
350 1095 
48 479 
181 727 
181 727 

1850 2392 
442 4423 

4866 15703 
2.37 3.95 

" 2212 4423 
8.6 85.8 

8847 17694 

1 - The NOAEL and LOAEL for the bat was calculated using the following equation: NOAELw (or LOAELw) =NOAElt (or LOAElt)*(bwtfbww) 

Where: NOAELw (or LOAELw) = NOAEL (or LOAEL) for the bat 

NOAElt (or LOAElt) = NOAEL (or LOAEL) for the test species 

bww - body weight of the bat 

bWt - body weight of the test species 

2 - The conservative values were calculated using the maximum body weight of 6.99 g for the bat (see Table 4). 
3 - The average values were calculated using the average body weight of 6.33 g for the bat (see Table 4) . 
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Parameters 
Aluminum 

Antimony 
Arsenic 

Barium 

Barium 

Cadmium 

Cadmium 

Chromium(VI) 
Chromium(VI) 

Copper 

Copper 
Lead 

Lead 

Manganese 
Manganese 

Mercury 
Mercury 

Nickel 
Nickel 

Silver 

Zinc 
Zinc 

-

• TABLE 2 

ENDPOINTS AND SOURCES FOR TOXICITY REFERENCE VALUES FOR MAMMALS 
AMMUNITION BURNING GROUNDS 

NSWC CRANE, CRANE INDIANA 

Concentration Chronic! 
(mQlkd-day) Endpoint Effect Subchronlc Species Primary Reference 

19.3 LOAEL reproductive chronic mouse Ondreicka et aI., 1966 
1.25 LOAEL lifespan chronic mouse Schroeder et aI., 1968b 

1.261 LOAEL reproductive chronic mouse Schroeder and Mitchner, 1971 
5.1 NOAEL growth chronic rat Perry et aI., 1983 
198 LOAEL mortality subchronic rat Borzelleca et aI., 1988 

1 NOAEL reproduction chronic rat Sutou et aI., 1980b 
10 LOAEL reproduction chronic rat Sutou et aI., 1980b 

3.28 NOAEL BW/food cons. chronic rat Mackenzie, 1958 
131.4 LOAEL mortality subchronic rat Steven et aI., 1976 
11.71 NOAEL reproduction chronic mink Aulerich et aI., 1982 
15~14 LOAEL reproduction chronic mink Aulerich et aI., 1982 

8 NOAEL reproductive chronic rat Azaretal.,1973 

80 LOAEL reproductive chronic rat Azaretal.,1973 

88 NOAEL reproductive chronic rat Laskey et aI., 1982 
284 LOAEL reproductive chronic rat Laskey et aI., 1982 

0.032 NOAEL reproductive chronic rat Verschuuren et aI., 1976 
0.16 LOAEL reproductive chronic rat Verschuuren et aI., 1976 
40 NOAEL reproductive chronic rat Ambrose et aI., 1976 

80 LOAEL reproductive chronic rat Ambrose et aI., 1976· 

18.1 LOAEL systemic subchronic mouse Rungby and Danscher, 1984 

160 NOAEL reproductive chronic rat Schlicker and Cox, 1986 

320 LOAEL reproductive chronic rat Schlicker and Cox, 1986 

• 
Source of Reference 

Sample et.al., 1996 

Sample et.al., 1996 
Sample et.al., 1996 

Sample et.al., 1996 

Sample et.al., 1996 
Sample et.al., 1996 

Sample et.al., 1996 

Sample et.al., 1996 
Sample et.al., 1996 

Sample et.al., 1996 

Sample et.al., 1996 
Sample et.al., 1996 

. Sample et.al., 1996 

Sample et.al., 1996 

Sample et.al., 1996 
Sample et.al., 1996 
Sample et.al., 1996 

Sample et.al., 1996 

Sample et.al., 1996 
ATSDR,1989 

Sample el.a!., 1996 

Sample el.al",--1996 



Inorganics 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SILVER 
ZINC 

Percent Solid 

1 - Source of data is NSWC, 2001 

TABLE 3 

DRY WEIGHT TO WET WEIGHT CONVERSION FOR INSECTS 
AMMUNITION BURNING GROUNDS 

NSWC CRANE, INDIANA 

Terrestrial Aquatic 
Ory Weight(1) Wet Weight(2) Dry Weight(1) Wet Weight(2) 

mg/kg mg/kg mg/kg mg/kg 
93.8 31.6 134 44.2 

0.138 0.05 0.113 0.04 
3.25 1.1 0.597 0.20 
11.7 3.9 20.7 6.8 

0.871 0.29 0.83 0.27 
38.6 13.0 209 69.0 
74.8 25.2 114 37.6 
16 5.4 16.5 5.4 

74.2 25.0 77.4 25.6 
0.083 0.03 0.072 0.02 
30.5 10.3 147 48.5 

0.0515 0.02 0.55 0.18 
582 196 913 301 

33.67 33.02 

Lepidoptera 
Dry Weight(1) Wet Weight(2) . 

mg/kg mg/kg 
10.7 2.4 

0.0205 0.005 
0.169 0.04 
6.58 1.5 

0.698 0.16 
28.6 6.4 
36.1 8.1 
1.75 0.39 
28.5 6.4 
0.04 0.01 
21.1 4.7 

0.0942 0.02 
234 52.5 

22.43 

2 - The wet weight concentration was calculated by mUltpiying the dry weight concentration by the percent solid (divided by 100) . 
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TABLE 4 

CALCULATION OF EXPOSURE PARAMETERS FOR THE LmLE BROWN BAT 
AMMUNITION BURNING GROUNDS 

NSWC, CRANE,INDIANA 

Exposure Parameters Value Basis 
. Body Weights (g) 6.15 male Indiana (mean value) 

6.15 female Indiana (mean value) 
6.03 male Indiana (mean value) . 
6.99 female Indiana (mean value) 

Minimum (Conservative) 6.03 
Maximum 6.99 

/ Average 6.33 

Food Ingestion 0.48 lactating bat 
Rate (gig-day) (1) 

Food Ingestion Rate (kglday) 
Conservative 0.0034 Food ingestion rate * Maximum body weight 

Average ·0.0030 Food ingestion rate * Average boclt weight 
Home Range (km) (1) . 0.80 , 

1.20 

Minimum (kml'J 0.80 

Maximum (kml'J 1.20 

Average (kml'J 1.00 

Notes: 
1 - Home range for the Indiana Bat is presented in km of shoreline . 

Reference 
Silva and DowninQ, 1995 
Silva and Downing, 1995 
Stones and Wieber, 1965 
Stones and Wieber, 1965 

Anthony and Kunz, 1977 

. USFWS, 1999 
USFWS, 1999 



TABLE 5 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
LmLE BROWN BAT - CONSERVATIVE INPUTS 

AMMUNITION BURNING GROUNDS 
NSWC, CRANE, INDIANA 

Insect 
Concentration(1 ) Dose(2) NOAEL 

1 - The insect concentrations are the wet-weight concentrations as presented in Table 3 

LOAEL 

2 - The dose is calculated using the dose equation on Section 3 of the document and the conservative 
exposure parameters on Table 4. 

Definitions: 
NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
EEQn - Ecological Effects Quotient based on the NOAEL 
EEQI - Ecological Effects Quotient based on the LOAEL 

NOAEL LOAEL 
• 
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TABLE 6 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
LITTLE BROWN BAT - AVERAGE INPUTS 

AMMUNITION BURNING GROUNDS 
NSWC, CRANE,INDIANA 

Insect 
Concentration(1) NOAEL 

1 - The insect concentrations are the wet-weight concentrations as presented in Table 3 
2 - The dose is calculated using the dose equation on Section 3 of the document and the average 

exposure parameters on Table 4. 

Definitions: 
NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
EEQn - Ecological Effects Quotient based on the NOAEL 
EEQI - Ecological Effects Quotient based on the LOAEL 

LOAEL NOAEL LOAEL 
EEQn EEQI 
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