
.. 

U.S. ARl'VIY ENGINEER DIVISION 
HUNTSVILLE, ALABAMA 

01501 

Iii] 

SE:'iECA AR:\fY DEPOT ACTIVITY 

• 

ACTION MEMORANDUM ~FOR THE 
MISCELLANEOUS COl\'IPONENTS 
BURIAL SITE (SEAD-63) 
SENECA ARlVIY DEPOT ACTIVITY 
CONTRACT NO. DACA87-95-D-003 l 
DELIVERY ORDER No. 0011 

Fl7':\L 
OCTOBER 200 I 





ACTION MEMORANDUM. 
FOR THE 

MISCELLAN,EOUS COMPONENTS BURIAL Sl'Ft (SEAD-63) 

. I ,, 



n 



SENECA SEA0-63 

Title 

1.0 

2.0 

3.0 

4.0 

5.0 

Jul~ 2001 

REVISED Fr.-JAL ACTION ~EMORANDUM 

REVISED FINAL ACTION MEMORANDUM 

TABLE OF CONTENTS 

Introduction 

I. I 

1.2 

1.3 

Purpose, Scope. and Objectives 

Statutory Authority 

Site Contacts 

Site Characterization 

2.1 
.., .., 

., .. __ ., 
2.4 
.., -__ ) 

2.6 

Base Description and History 

Site-Specific Geology 

Site-Specific Hydrology and Hydrogeology 

Land Use 

Contamination Assessment 

2.5.1 
., - .., __ ) __ 

.., - .. __ ) _.) 

2.5.➔ 

Geophysics 

Test Pining Program 

Radiological Survey 

Summary of Affected Media 

State and Local Actions to Date 

Potential for Continued State/Local Response 

1-1 

1-1 

1-3 

1-3 

2-1 

2-1 

2-2 

2-3 
2-3 
2-4 

2-5 

2-5 

2-6 

2-6 
2-9 

2-9 

Threats to Public Health. Welfare or the Environment: Statutory and Regulatory 

Authorities 

3.1 Threats to Public Health or Welfare 
.. .., ., __ 

.... 

.) . .) 

3.4 

Threats to the Environment 

Statutory Authority 

Additional Justification for Removal Action 

Endangerment Determination 

Proposed Action and Estimated Costs 

5.1 Proposed Actions 

5.1. l General Statement of the Removal Action Objective 

3-1 

3-1 

3-2 
3-2 
3-2 

4-1 

5-1 

5-1 

5-1 

Page TOC-1 
p:lpi tlprojects\senecais63eec:i\actmem\re\'iSed final \toc.doc 



SE:--iEC.-\ SEAD-63 

6.0 

7.0 

8.0 

9.0 

July 200 I 

- .., ) __ 

5.3 

5.-+ 

5.5 

REVISED FINAL ACTION MEMORANDUM 

5.1.2 

5.IJ 

5.1.4 

5.1.5 

5.1.6 

5.1.7 

5.1.8 

5.1.9 

Proposed Action Description 

Contribution to Remedial Performance 

Engineering Evaluation/Cost Analysis 

Description of Alternative Technologies 

Institutional Controls 

Off-Site Disposal Policy 

Post-Removal Site Control Activities 

QA/QC Plan 

ARARs Standards, Criteria and Guidelines 

5.2.1 Chemical-Specific ARAR,; 

Location-Specific ARARs 

5.1.3 Action-Specific 

Site Specific Clean-Up Goals 

5-1 

5-2 

5-3 
5-3 
5-3 
5-3 
5-3 
5-3 
5-4 

5-5 

5-7 

5-9 

5-11 

5.3.1 Clean-Up Goals for ~on-Radionuclides of Concern in Soil 5-11 

5.3.2 Clean-Up Goals for Radionuclides of Concern in Soil 5-11 

5.3.3 Discharge Criteria for Groundwater 5-13 

Project Schedule 

Estimated Costs 

5-13 
5- 13 

Expected Change in the Situation Should Action be 

Delayed or l\iot Taken 6-1 

Outstanding Policy Issues 

Enforcement 

Recommendation 

7-1 

8-1 

9-1 

Page TOC-2 
p:lpitlprojc:ctsiseneca\s63eeca\actmem\revised finalltoc.doc 



SENECA SEAD-63 REVISED FINAL ACTION MEMORANDUM 

figures and Tables 

2-1 

2-2 

2-3 

2-4 

5-1 

5-2 

5-1 

5-2 

5-3 

July 2001 

Location Map 

Seneca Anny Depot Activity Map 

SEAD-63 Site Plan 

SEAD-63 Cadmium in Subsurface Soils 

Soil and Sediment Areas to be Remediated 

Disposal Decision Flow Chart SEAD-63 Decision Evaluation/Cost Analysis 

Seneca Anny Depot Activity. Romulus. NY 

Preliminary Clean-Up Goals for Soil. SEAD-63 Action Me~orandum Seneca Anny 

Depot Activity. Romulus. NY 

Discharge Criteria for Water SEAD-63 Action Memorandum. Seneca Anny Depot 

Activity. Romulus. NY 

Military Items That Contain Radionuclides As Integral Parts Of TI1eir Components. 

SEAD-12 and SEAD-63 Remedial Investigation 

Page TOC-3 
p:\pi1\projectsiseneca1s63eeca\actmernlrevised final\toc.doc 



SENECA SEAD-63 

APPENDICES 

Appendix A 

Appendix B 

Appendix( 

Appendix D 

Appendix E 

Appendix F 

Appendix G 

Appendix H 

Appendix I 

July 200 I 

REVISED FfNAL ACTION MEMORANDli\1 

Engineering Evaluation/Cost Analysis (EE/CA) 

ES! Boring Logs. Test Pit Logs. And Well Diagrams 

Gamma Scanning Data 

Background And Phase I Ri Data 

Resrad Inputs And Outputs 

Mini-Risk Assessment Documentation 

Excerpt From Sead-12 And Sead-63 Scoping Plan 

Discussion Of Data Quality Objectives 

Cost Estimate Back Cp 

Response To Comments And Agency Correspondence 

PageTOC~ 
p:lpitlprojects\senecals63eecalactmem\re\·ised finalltoc.doc 



SENEC.-\ SEAD-63 REVISED FNAL ACTION ~1EMOR.-\~DU:'v1 

LIST OF ACRONYMS 

AA 

ABS 

AEC 

AEHA 

AET 

ALARA 

AMC 

AN 

ANOVA 

AOC 

APCS 

AQCR 

ARAR 

AST 

ASTM 

ATSDR 

AW 

A\VQC 

A\VQS 

B 

BAF 

BALAT 

BALCT 

BAP 

BCF 

BDL 

bis 

BOD 

BRA 

BRAC 

BTEX 

Jul~ 200 I 

Atomic absorption 

Absorption Fraction 

Atomic Energy Commission 

Anny Environmental Hygiene Agency 

Actual Evapotranspiration 

As Low as Reasonably Achievable 

U.S. Anny Material Command 

Anny-Navy 

Analysis of Variance (Test) 

Area of Concern 

Air Pollution Control System 

Genesee-Finger Lakes Air Quality Control Region 

Applicable or Relevant and Appropriate Requirements 

Abo\'eground Storage Tank 

American Society for Testing and Materials 

Agency for Toxic Substances and Disease Registry 

Drilling Rod Size 

Ambient \Vater Quality Criteria 

Ambient Water Quality Standards 

Boring 

Bioaccumulation Factor 

Benthic Aquatic Life Acute Toxicity Criteria 

Benthic Aquatic Life Chronic Toxicity Criteria 

Benzo( a) Pyrene 

Bioconcentration Factor 

Below Detection Limit 

below land surface 

Biological Oxygen Demand 

Baseline Risk Assessment 

Base Realignment and Closure 

Benzene. Toluene. Ethylbenzene and Xylene 

Page TOC-~ 
p:1pit\projects\sem:ca\s63eeca\actmem\revised tinal\toc.doc 



SE~EC..\ SEAD-63 

C 

C 

CA 

CaCO3 
CEC 

CERCLA 

CFR 

cfs 

CI 

CLP 

cm 

cm/sec 

CME 

coc 
COD 
COPC 

cpm 

Cr 

CRAVE 

CRT 

CSM 

CT 

CV 

D 
DA 

DARCOM 

DCE 

DCGL 

OCT 

ODD 
DOE 

DDT 

DERA 

DES 

DO 

July~ OO I 

REVISED FINAL ACTION MEMORA.i'IDUM 

Carcinogenic Risk 

Classification: For water Class C denotes all surface waters 

Concentration of Particulate-Associated Chemicals in Ambient Air 

Calcium Carbonate 

Cation exchange capacity 

Comprehensive Environmental Respons~. Compensation and Liability Act 

Code of Federal Regulations 

cubic feet per second 

Chloride 

Contract Laboratory Program 

Centimeters 
Centimeters per second 

Central Mine Equipment 

Chemical of Concern 

Chemical Oxygen Demand 

Chemical of Potential Concern 

counts per minute 

Chromium 

USEPA Carcinogen Risk Assessment Verification Endeavor 

Cathode ray tube 

Conceptual Site Model 

Central Tendency 

Coefficient of Variance 

Absorbed Dose 

Absorbed Dose Per Event 

Development and Readiness Command 

Dichloroethylene 

Derived Concentration Guideline Levels 

Dose Conversion Factor 

I .1-Dichloro - 2-( o-chlorophenyl) - 2-(p-chlorophenyl) 

1.1-Dichloro - 2-(p-chlorophenyl) - 2-( o-chlorophenyl) 

1.1.1-Trichloro - 2-(0-chlorophenyl) - 2-(p-chlorophenyl) ethane 

Defense Environmental Restoration Account 

Diethyl Stilbestrol 

Disolved Oxygen 

PageTOC-6 
p:1.pit\projec1S\seneca\s63eeca\actmern\revised tinal\toc .doc 



SENECA SEAD-63 

DOA 

DOD 

DOE 

DOT 

dpm 

DQO 

DRMO 

DWQS 

E 

EBS 

ED 

EEC 

EF 

Eh 

EIS 

EM 

EMSOFT 

EPA 

EPC 

EPM 

EPT 

EQ 

ERA 

ERAGS 

ERQ 

ES 

ESE 

ESF 

ES! 

ET 

FDA 

FCM 

FI 

FIDLER 

Jul~ 200 I 

Department of the Anny 

Department of Defense 

Department of Energy 

Department of Transportation 

Disintegrations Per Minute 

Data Quality Objective 

REVISED FINAL ACTION MEMORANDUM 

Defense. Revitalization and Marketing Office 

Drinking Water Quality Standard 

The Emission Rate 

Environmental Baseline Study 

Exposure Duration 

Expected Exposure Point Concentration 

Exposure Factors/Frequency 

Oxidation Reduction Potential 

Environmental Impact Statement 

Electromagnetic 

Emission Model for Soil Organic Fate and Transport 

Environmental Protection Agency 

Explosive Point Concentration 

Equivalent Porous Media 

Ephemeroptera. Plecoptera and Tricoptera 

Ecological Quotient 

Ecological Risk Assessment 

Ecological Risk Assessment Guidance for Superfund 

Ecological Risk Quotient 

Engineering-Science. Inc . 

Environmental Science and Engineering 

Environmental Science and Forestry 

Expanded Site Inspection 

Exposure Time Per Event 

Food and Drug Administration 

Food Chain Multipliers 

Fraction Ingested 

Field Instrument for the Detection of Low Energy Radiations 

Page TOC-7 
p:' p it\pro_iects\5eneca\s63eecalactmem\rn ised ti nalltoc.doc 



SE~ECA SE:\D-63 

FMP 

FS 

ft 
ft/day 

ft/ft 

ft/sec 

ft/yr 

FWIA 

FWMP 

0 
::, 

GA 

GAE 

GC 

GC/MS 

gpm 

GPR 

GR! 

GSSI 

H 

H3 

HEAST 

HHB 

HI 

HMX 

HQ 

HSDB 

HSWA 

JAG 

ICF 

IDW 

ILCR 

July 200 I 

Forest Management Plan 

Feasibility Study 

Feet 

Feet per day 

Feet per foot 

Feet per second 

Feet per year 

Fish and Wildlife Impact Analysis 

Fish and Wildlife Management Plan 

gram 

REVISED FINAL ACTION ME~fORANDl:M 

Classification: The best usage of Class GA waters is as a source of potable 

\vater supply. Class GA waters are fresh ground\vaters 

Geophysical anomaly excavations 

Gas chromatograph 

Gas chromatograph/Mass spectrum 

Gallons per minute 

Ground penetrating radar 

Gas Research Institute 

Geophysical Survey Systems. Inc. 

Dose Equivalent 

Tritium 

Health Effects Assessment Summary Tables 

Human Health Bioaccumulation Criteria 

Hazard Index 

Octahydro-1.3.5.7-Tetranitro- I .3.5.7-Tetrazocine 

Core Barrel Size/Hazard Quotient 

Hazardous Substances Data Bank 

Hazardous and Solid Waste Amendments 

Infiltration 

Interagency Agreement 

!CF Technology. Incorporated 

Investigation Derived Waste 

Incremental Lifetime Cancer Risk 

Page TOC-8 
p:\pit-..projects\seneca\s63eeca\actmem\revised final\toc.doc 



SE~ECA SEAD-63 

IR 

IRJS 

!RM 
!RP 

LCS0 

LDS0 

Umin 

lb 

LEL 

LOAEL 

LOT 

LRA 

m 

mis 

MARSSIM 

MCL 

MCPA 

MCPP 

MCRW 

MDC 

mg/kg 

mg/L 

mg/I 

mg/m3 

MHz 

ml 

MIE 

Miniram 

ML 

Jul~ 200 I 

Ingestion Rate 

Integrated Risk Information System 

Interim remedial measure 

Installation Restoration Program 

Partitioning Coefficient 

Hydraulic Conductivity 

Organic carbon coefficient 

Penneability Coefficient 

Median Lethal Concentration 

Median Lethal Dose 

Liters per minute 

pound 

Lowest Effect Level 

Lowest Observed Adverse Effect Level 

Limit of Tolerance 

Local Redevelopment Authority 

meter 

meter per second 

REVISED FINAL ACTION MEMORANDUM 

Multi-Agency Radiological Survey and Site Investigation Manual 

Maximum Contaminant Level 

➔-Chloro-2-Methylphenoxy acetic acid 

➔-Chloro-2-Methylphenoxy-2-propionic acid 

Micro\vell 

Minimum Detectable Concentration 

Milligrams per kilogram 

Micrograms per liter 

Milligram per liter 

milligrams/cubic meter 

Megahertz 

mile 

Monitoring Instruments for the Environment. Inc. 

Miniature Real-Time Aerosol Meter 

Inorganic Silt 

Page TOC-9 
p:ipit,projects\seneca\s63eecalactmem\revised final ltoc .doc 



SE'.\:ECA SE..\D-()3 

ml 

mL/g 

mmHg 

mmhos/m 

mR 

MRD 

mrem 

MSL 
MW 

NA 

NAVA 

NBS 

Ne 

NGVD 

NOAA 

NOAEL 

NPL 

NRC 

NRMP 

NSF 

NTU 

NW 

N\VI 

NYCRR 

NYS 

NYSDEC 

NYSDOH 

OB 

OD 

ODAST 

OU 

OV 

OVM 

Jul~ ~001 

Milliliter 

milliliter per gram 

Millimeters Mercury 

Millimhos per meter 

Milli Roentgen 
Missouri River Division 

mi Iii roentgen equivalent man 

Mean sea level 

Monitor Well 

Not analyzed or not available 

North American Vertical Datum 

National Bureau of Standards 

Noncarcinogenic 

National Geologic Vertical Datum 

REVISED FINAL ACTION MB10RA.NDCM 

National Oceanic Atmospheric Administration 

No Observed Adverse Effect level 

National Priority List 

Nuclear Regulatory Commission 

National Resources Management Plan 

National Sanitation Foundation 

Nephelometric turbidity units 

Drilling Rod Designation 

National Wildlife Institute 

New York Code of Rules and Regulations 

New York State 

New York State Department of Environmental Conservation 

Ne\v York State Department of Health 

Open Burning 

Open Detonation 
One Dimensional Analytical Solute Transport 

Operational Unit 

Specific Ovid Quadrangle 

Organic Vapor Meter 

Page TOC-10 
p:\pit\projects\seneca\s63eeca\actmem·,revised final\toc.doc 



SH,EC.-\ SE..\D-63 

PAH 

Parsons ES 

Pb 

PCB 

pCi 

PDM 

PERC 

PET 

PID 
ppm 

ppmv 

PM 

PPE 
PR 

PSCR 

Psi 

PT 

PVC 

QA 

QA/QC 

QC 

RAGS 

RAT 

RCRA 

RF 

RfC 

RID 
RI 

RI/FS 

RME 

ROD 

ROPC 

RPD 

RQD 

July 200 I 

Polynuclear Aromatic Hydrocarbon 

Parsons Engineering Science. Inc. 

Lead 

Plychlorinated Biphenyls 

pico Curies 

REVISED FINAL ACTION ME\'10RANDUM 

Miniature Real-time Aerosol Monitor Model 

Percolation 

Potential Eyapo Transpiration 

Photoionization detector 

parts per million 

Part Per Million Per Volume 

Particulate Maner 

Personal Protective Equipment 

Percent Recovery 

Preliminary Site Characterization Report 

Pounds per square inch 

Monitoring Well 

Polyvinyl Chloride 

Quality Assurance 

Quality AssuranceiQuality Control 

Qualitv Control 

EPA Risk Assessment Guidance for Superfund 

Radiological Assistance Team (onsite Army) 

Resource Conservation and Recovery Act 

Response factor 

Reference Concentration 

Reference Dose 

Remedial Investigation 

Remedial Investigation/Feasibility Study 

Reasonable Maximum Exposure 

Record of Decision 

Radionuclides of Potential Concern 

Relative Percent Difference 

Rock Quality Designation 

Page TOC-11 
p:1pi1'.pro_jects\Seneca\563eecalactmem\reYised tinalltoc.doc 



SE)';EC.-\ SEAD-63 

SAF 

SARA 

SB 

scs 
SD 

SDEF 

SDG 

SEAD 

sec 

SEDA 

SF 

SFF 

SI 

SIPT 

SIR 

SKC 

S04 
SOP 

SO\V 

sow 
SQL 

ss 
ST 

STF 

SUI'1fY-ESF 

svo 
SYOCs 

SW 

SWMU 

T* 

Tl.2-DCE 

TAGM 

TAL 

TCE 

TCL 

Jul~ 200 I 

REVISED FINAL ACTION ~fE~ORANDUM 

Society of American Foresters 

Superfund Amendments and Reauthorization Act 

Soil boring 
Soil Conservation Ser,ice 

Sediment 

Standard Default Exposure Factors 

Sample Delivery Group 

Seneca Anny Depot (old name) 

Seconds 

Seneca Anny Depot 

Slope Factor 

Site Foraging Factor 

Site Investigation 

Seismic Interpretation Program Tenninal 

Subsurface Interface 

Supplier of Air Sampling Equipment 

Sulfate 

Standard Operating Procedures 

Scope of Work 

Statement of \Vork 

Sample Quantitator Limits 

Soil sample 

Soil Moisture 

Soil Transport and Fate 

State Cniversity of NY College of Environmental Science and Forestry 

Semivolatile Organic Compounds 

Semi-Volatile Organic Compounds 

Sediment and surface \\:ater sample station 

Solid Waste Management Unit 

Lag Times/Breakthrough Times for an Organic Compound 

trans- I .2-Dichloroethylene 

New York State Chemical And Administrative Guidance Memorandum 

Target analyte list 

T rich loroethylene 

Target compound list 

Page TOC-1 2 
p:\pit\projects\seneca\s63eeca\actmem\revised final\toc.doc 



SENECA SEAD-63 

TCLP 

ms 
TEC 

TEDE 

TEF 

TEL 

TES 

TIC 

TKN 
TLD 

TOC 

TOX 

TP 

TPH 

TRPH 

TRY 

TS 

UCL 

ug/g 

ug/kg 

ug/L 

ug!mg 

ug/wp 

uR 

URF 

USACE 

USAEHA 

USATHAMA 

uses 
USDA 

USEPA 

USFWS 

USGS 

UST 

UVNIS 

Jul~ 200 I 

REVISED FINAL ACTION MEMORANDL'M 

Toxicity Characteristics Leaching Procedure 

Total dissolved solids 

Toxicological Endpoint Concentration 

Total Effective Dose Equivalent 

Toxicity Equivalency Factor 

Threshold Effects Level 

Target Environmental Services, Inc. 

Tentatively Identified Compound 

Total Kjeldah Nitrogen 

Therrnoluminescent Detector 

Total Organic Carbon 

Total Organic Halogens 

Test Pit 

Total Petroleum Hydrocarbons 

Total Recovered Petroleum Hydrocarbons 

Toxicity Reference Value 

Total Solids 

Upper Confidence Limit 

Micrograms per gram 

\-licrograms per kilogram 

Micrograms per liter 

Micrograms per milligram 

Micrograms per wipe 

micro Roentgen 

lJnit Risk Factor 

United States Anny Corps of Engineers 

United States Anny Environmental Hygiene Agency 

United States Anny Toxic and Hazardous Materials Agency 

Unified Soil Classification System 

United States Department of Agriculture 

United States Environmental Protection Agency 

L'nited States Fish and Wildlife Ser\'ice 

United States Geological Survey 

Underground Storage Tank 

UltravioletNisible 

Pagc TOC-13 
p. pit\pro jccts•s eneca1S63c:ecaiactmem\revised tina l\toc.doc 



SENECA SE.-\D-63 

UXB 

uxo 

VC 

VLF-EM 

VOA 

voe 
Vs 

WB 

WL 

WRS 

WSA 

Jul~ 200 I 

REVISED FINAL ACTION :v!E~ORANDUM 

Unexploded Ordnance Clearance Subcontractor 

Unexploded Ordnance 

Vinyl Chloride 

Very Low Frequency Electromagnetic 

Volatile organic anal~te 

Volatile Organic Compound 

Volt Second 

Wildlife Bioaccumulation 

Working Level (see page 3-7 for a definition) 

Wilcoxon Rank Sum Test 

Weapons Storage Area 

Page TOC- 1 ➔ 

p:lpit\projccts\seneca\s63eecalactmem\revised final ltoc .doc 



SE!',iECA SE:\D-63 REVISED FINAL ACTION MEMORANDUM 

REFERENCES 

Eisenbud. M. and Gesell. T. 1997. Environmental Radioactivity From Natural. Industrial. and 

Military Sources. 4th Edition . Academic Press. San Diego, CA. 

Gilbert. I 987 . Statistical Methods for Environmental P.ollution Monitoring. 

Lasala, A.M .. Jr .. 1968. Groundwater Resources of the Erie-Niagra Basin. New York. basic 

Planning Report ENB-3, State of New York Conservation Department with 

Resources Commission. 

Martin and Johnson. 1989. Hazardous Waste Management Engineering. Edward J. Martin. and 

James H. Johnson. Jr .• editors. New York : Yan :\Jostrand Reinhold Company. 

Mazo la. A.J .. I 951. The Groundwater Resources of Seneca County. New York Bulletin GW-26 . 

Water. Power. and Control Commission. Department of Conservation. State of 

New York. Albany. New York. 

Michel. R. L. and Kraemer. F. 1995 . Journal of Hydrology. Vol. 164. pp. 1-18 

Muller. E.H .. and Cadwell. D.H .. 1986. Surficial Geologic Map of New York State Finger Lakes 

Sheet. Survey. Map. and Chart Series No. 40. 

Multi-Agency Radiological Site and Survey lnvestig:uion Manual. (MARSSIM. NUREG-1575 . 

EPA 402-R-97-016) December 1997. 

New York State Department of Environmental Protection (~YSDEC). Division of Hazardous 

Waste Remediation. Technical and Administrative Guidance Memorandum 

#4046. Determination of Soil Cleanup Objectives and Cleanup Levels, January 

24. 1994. 

NYSDEC. Division offish. Wildlife and Marine Resources. Technical Guidance for 

Screening Contaminated Sediments. January 1999. 

Jul y 200 I Page TOC-1 5 
p:lpi11pro_iem\seneca\s63eecalactmc:mlrevised tinalltoc.doc 



SENECA SEAD-63 REVISED FINAL ACTION MEMORANDUM 

NYSDEC. Division of Water Technical and Operational Guidance Series ( 1. 1.1 ), Ambient Water 

Quality Standards and Guidance Values and Groundwater Effluent Limitations, 

Reissue Date June 1998. 

New York State Department of Environmental Conservation (NYSDEC). 1989a. Clean-up 

Criteria for Aquatic Sediments. Department of Environmental Conservation, 

Albany, New York. 

Nev,· York State. Division Technical and Administrative Guidance Memorandum (TAGM): Fish 

ancj Wildlife Impact Analysis for Inactive Hazardous Waste Sites: October 1994. 

Parsons Engineering Science. Inc .. Expanded Site Inspection Report for Seven Low Priority 

SWMUs. April 1995a. 

Parsons Engineering Science. Inc .. Expanded Site Inspection Report for Three Moderately High 

Priority SWMUs. April 1995b. 

Parsons Engineering Science. Inc .. Generic Installation Rl iFS Workplan. June 1995c. 

Parsons Engineering Science. Inc .. Project Scoping Plan for Performing a CERCLA RI/FS Study 

June. 1998. 

Sims. 1990. "Soil Remediation Techniques at Uncontrolled Hazardous \Vaste Sites. a Critical 

Revie,, ." by Ronald C. Sims. Joi.:rnal of the Air and Waste Management 

Association. (May 1990) 703-732. 

SCS. 1972. Soil Survey of Seneca County. New York. U.S. Department of Agricultural , Soil 

Conservation Service. 

Todd. D.K .. 1976. Groundwater Hydrology. John Wiley and Sons. New York. 

USEPA. 1988a. Technology Screening Guide for Treatment of CERCLA Soils and Sludges. 

July 200 1 

EPAi540/2-88/004 . Washington. D.C.: U.S. Environmental Protection Agency. 

Page TOC-16 
p:\pit\projectslseneca\s63eeca\actmem\revised final\toc.doc 



SENECA SEAD-63 REVISED FINAL ACTION MEMORANDUM 

USEPA. 1988b. Guidance for Conducting Remedial Investigations and Feasibility Studies Under 

CERCLA. EPA/540/G-89/004. Washington. D.C. U.S. Environmental 

Protection Agency. 

EPA. 1990. Handbook on In Situ Treatment of Hazardous Waste-Contaminated Soils. 

EPA,"540/2-90/002. Washington. D.C.: U.S. Environmental Protection Agency. 

United States Army Toxic and Hazardous Materials Agency (USATHAMA), 1989. Seneca 

Army Depot Landfill/Burning Pit Site Investigation. 

July 200 1 Page TOC-l i 
p:' pitlpro_jects\senecals63eecalactmemln:vised final ltoc.doc 



SESECA SEAD-63 REVISED FINAL ACT10~ MEMORANDUM 

1.0 INTRODUCTION 

1.1 PURPOSE. SCOPE, AND OBJECTIVES 

This Engineering Evaluation/Cost Analysis (EE/CA) has been prepared for SEAD-63 at the Seneca 

Army Depot (SEDA) by Parsons Engineering Science (Parsons ES) in support of the proposed non­

time-critical removal action. Parsons ES has been retained by the United States Army Corps of 

Engineers (USACE) Huntsville Division as part of their remedial response activities under the 

Comprehensive Environmental Responsibility. Compensation. and Liability Act (CERCLA) to 

perform these activ!ties. 

The purpose of this removal action 1s to mitigate the source of heavy metals and possible 

radionuclides through the removal of debris and soils. thereby reducing the chance of further 

degradation of soils and groundwater at SEAD-63. Although site conditions do not currently pose a 

human health risk based on the results of a mini-risk assessment. the presence of buried objects. 

such as drums. is of concern. since the nature of the drum contents are unknown. Furthermore. 

some buried components deposited at SEAD-63 may still be classified or sensitive and would need 

to be examined by appropriate military personnel for e\'aluation and declassification. The 

uncertainty of the nature of the buried components and the sensitivity of the materials that may 

remain in the disposal area is considered justification for performing a removal action at this site. 

While removal and control of the military items buried at the site is the focus of the planned removal 

action. the potential for soil contamination to be present that surrounds these items will also be 

addressed by this action. Additionally. elevated levels of polyaromatic hydrocarbons (PAHs) in 

soils and sediments will be addressed through isolated hot spot removals. Based on the results of 

the ecological mini-risk assessment. certain PAHs are a potential source of risk to ecological 

receptors. 

The non-time-critical removal action that will be completed as a result of this Engineering 

Evaluation/Cost Analysis (EE/CA) and subsequent Action Memorandum. is intended to incorporate 

the necessary measures for removal site closeout. The outcome of this action will then be 

incorporated into the final Record of Decision (ROD) document. If following the risk assessment. 

unacceptable risk remains. additional remedial actions may be considered. 

The overall objective of a removal action is to eliminate or reduce the threats to human health or to 

the environment. The primary threat from the soil and debris at this site is the potential for 
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uncontrolled releases of hazardous constituents from the subsoils to the groundwater. especially 

since the debris is made up of various military components and drums, the nature of which is not 

fully known and could be sensitive or classified. The removal debris and possibly soils from the site 

is necessary for the protection of human health and the environment. In addition, minimal sediment 

removal will be perfonned to eliminate potential risk to ecological receptors. 

The EE/CA is an evaluation of the removal action alternatives for a site. While similar to an Rl/FS. 

it is less comprehensive. Section I of Appendix A (EPA PB89- I 84626, October I 988)
0 

compares the 

RI/FS and EE/CA process. The purpose of the EE/CA is to present the following: 

• Assess the study area characteristics and justify the need for a removal action. 

• Identify removal action objecti,·es. 

• Identify removal action technologies. 

• Evaluate removal action technologies. and 

• Propose a removal action that will achie,·e the removal action objectives. 

Additionally. the EE/CA serves as a basis for the action memorandum and the design of the removal 

action. TI1e action memorandum documents the need for a removal action and the decision process 

leading to a removal action. 

The EE/CA and Action Memorandum for SEAD-63 is based on the findings in the ES! Report for 

Low Priority AOCs - S£-l.Ds 60. 62. 63. 6-1 (A. B. C. and D). 67. 70. and 71 (Parsons ES, I 995a) and 

the £SI Reporr }hr Three .\Joderare~i· High Priority SW.Ht/s (Parsons ES. 1995b). Activities con­

ducted as part of the ESI included: (I) seismic. electromagnetic and ground penetrating radar (GPR) 

surveys. as well as test pits. to determine groundwater flow direction and the exact location of the 

miscellaneous burial pits. (2) soil borings to gather stratigraphic information. (3) soil samples from 

borings and test pits for anal>tical testing. ( 4) construction and sampling of overburden groundwater 

monitoring wells. and (5) collection of surface water and sediment samples for analysis. Additional 

infonnation for this EE/CA and Action Memorandum for SEAD-63 was obtained from the Project 

Scoping Plan for Performing a CERCLA Remedial Investigation I Feasibility Study at SEAD-63 

(Parsons. 19981. 
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1.2 STATUTORY AUTHORITY 

Authority for responding to releases or threats of releases from a hazardous waste site is addressed 

in section I 04 of CERCLA, as amended. The Army has been delegated the response authority for 

Army sites. whether or not the sites are on the National Priorities List of the U.S. Environmental 

Protection Agency (EPA). Under CERCLA Section I 04(b ), the Anny is authorized to investigate, 

survey. test. or gather other data required to identify the existence. extent, a,nd nature of 

contaminants. including the extent of danger to human health or welfare and the environment. In 

addition. the Army is authorized to undertake planning, engineering, and other studies or investi­

gations appropriate to directing response actions that prevent. limit or mitigate the risk to human 

health or welfare and the environment. 

1.3 SITE CONTACTS 

The project managers for this removal action are: 

Seneca Armv Depot 

Mr. Steven Absolom 

Environmental Coordinator. DEH 

Seneca Anny Depot 

Romulus. Ne\\. York l-+5➔ 1-500 I 

Parsons Engineering Science. Inc. 

EPA. Region 2 

July 200 I 

Mr. Michael Duchesneau. P.E. 

Project Manager 

Parsons Engineering Science. Inc. 

30 Dan Road 

Canton. Massachusens 0202 1-2809 

Mr. Julio F. Vazquez. Project Manager 

U.S. EnYironmental Protection Agency (EPA), Region II 
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Superfund Federal Facilities Section 

290 Broadway . I gth Floor 

New York. NY 10007-1866 

REVISED FTNAL ACTION MEMORANDUM 

New York Dep~rtment of Environmental Conservation 

Jul~ 1001 

Ms. Alicia Thome 

Bureau of Eastern Remedial Action 

Division of Hazardous Waste Remediation 

New York State Department of Environmental Conservation (NYSDEC) 

625 Broadway I 1th Floor 

Albany. NY 12233-7015 
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2.0 SITE CHARACTERIZATION 

2.1 BASE DESCRIPTION AND IllSTORY 

This section provides a brief overview of SEDA and the conditions at the Miscellaneous Component 

Burial Site. The site was evaluated in 1994 as part of an Army effort to determine the conditions at 

several SWMUs that were considered to potentially pose a threat to human health and the 

environment. A more detailed discussion can be found in the draft Expanded Site Inspection Report 

for Seven Lo\v Priority AOCs. SEADs 60. 62. 63. 64 (A. 8. C. and D). 67, 70 and 71. April 1995. 

The SEDA facility is situated on the western flank of a topographic high bet\veen Cayuga and 

Seneca lakes in the Finger Lakes region of central New York (Figure 2-1 ). Within the SEDA is the 

Miscellaneous Components Burial Site. located on the east side of North-South Baseline Road in the 

northwestern portion of the SEDA (Figure 2-2 ). The SEDA was constructed in I 941 and has been 

owned by the United States Government and operated by the Department of the Army since this 

time. The post generally consists of an elongated central area for storage of ammunitions and 

weaponry in quonset-style buildings. an operations and administration area in the eastern portion. 

and an army barracks area at the north end of the depot. The base was expanded to encompass a 

1.52-4-meter airstrip. formerly the Sampson Air Force Base. The mission of the SEDA has been 

primarily the management of munitions. Currently. SEDA is used for the following purposes: I) 

receiving. storing. and distributing ammunition and explosives. 2) providing receipt. storage. and 

distribution of items that support special weapons and 3) performing depot-level maintenance. 

demilitarization. and surveillance on conventional ammunition and special weapons. The depot 

fonnerly employed approximately 1.000 civilian and military personnel. Within the last year. the 

facility has undergone a downsizing and no longer houses a large contingent of military personnel. 

The Miscellaneous Components Burial Site (SEAD-63) is approximately 480 by 300 feet and is 

bound by paved roads on the north. south. and west and by open grassland to the east (Figure 2-3). 

The site is mostly undeveloped except for a grass-covered bunker in the southeast comer and an 

elevated former machine-gun turret made of soil in the northwest comer. A noticeable feature of the 

site is a crushed shale road that enters the site via Patrol Road and leads to a crushed shale pad 

measuring about I 00 by I 00 feet. In general. the western half of the site is less vegetated and 

appears to have been physically worn by vehicular traffic. 
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Topography on-site is generally flat with only a small westward slope. Drainage ditches are 

adjacent to Patrol Road and the east-west trending roads that bound the site to the north and south. 

A light ground depression. sloping south to north. is located in the northeastern quadrant of the site. 

Reeder Creek is located approximately 1500 feet southwest of the site where it flows west into 

Seneca Lake. The site was used during the 1950s and I 960s as a disposal area for classified parts. 

Multiple disposal pits were excavated along a north-south line approximately 200 feet long. The 

individual pits were between IO and 30 feet long and were likely to have been excavated down to 

the surface of the weathered shale. SEDA personnel have identified the types of materials disposed 

at this site as metal parts. The SWMU Classification Report states that "inert materials .. were buried 

within the disposal. pits. 

The Expanded Site Inspection (ESI) field work conducted m 1994 (Parsons ES. 1995). provided 

further infonnation on the nature and extent of contamination. Based on the conclusions of the ESL 

a Remedial Investigation/Feasibility Study (RI/FS) was recommended and a portion of the field 

acti\"ities associated with the RI was perfonned. The results of the ESI and RI field work conducted 

are discussed below. 

2.2 SITE-SPECIFIC GEOLOGY 

Detennination of the site geology was based on the drilling and test pit programs conducted for 

the ESI at SEAD-63 . Fill material. till. weathered gray shale. and competent gray shale were the 

four major geologic units identified on-site. A thin topsoil layer (0.1 to 0.9 feet) was present at 

all three soil boring locations and JO of the 12 test pit locations. The fill material \Vas 

encountered in five test pits and drums were found in one test pit. Fill material thickness ranged 

from 0.6 feet to over 8 feet. The fill consisted of waste material with trace amounts of till. gravel 

sized shale fragments and sand. The waste material was comprised of miscellaneous military 

components. 

The till was characterized as brown or olive gray silt and very fine sand with small (less than 

inch) fragments of shale. Clay lenses were observed occasionally. Larger shale fragments . 

thought to be rip-up clasts. were encountered in some of the soil borings. The till was observed to 

be 5.0 to 6.9 feet thick in the three soil borings performed at SEAD-63. 
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The weathered shale that fonns the transition between till and competent shale was observed in 

all three of the soil borings and ranged in thickness from approximately 1.3 to 3 feet. 

Competent gray shale was observed in all three soil borings. The depths to bedrock ranged from 

8.0 to 8.3 feet below ground surface. In all three soil borings. competent shale was inferred by 

auger refusal. 

2.3 SITE-SPECIFIC HYDROLOGY AND HYDROGEOLOGY 

Surface water flov~ from precipitation events is controlled by local topography and the drainage 

ditches along the northern. western. and southern boundaries of the site. As part of the ESI 

program. three monitoring wells were installed at SEAD-63 . Groundwater elevations were 

measured in all three wells. Based on these data. the groundwater flov,: direction is primarily to 

the west and no appreciable changes in the groundv..-ater flow direction were observed over the 

one month period from June 25 . 1994 to July 26. 1994. when groundwater elevations were 

measured at SEAD-63 . 

2.4 LAi~TI USE 

The SEDA is situated between Seneca Lake and Ca)'uga Lake and encompasses portions of 

Romulus and Varick To\\-Tiships. Land use in this region of New York is largely agricultural. with 

some forestry and public land (school. recreational and state parks). The most recent land use report 

is that issued by Cornell University (Cornell I 96 i ). This report classifies in further detail land uses 

and environments of this region. Agricultural land use is categorized as inactive and active use. 

Inactive agricultural land consists of land commined to eventual forest regeneration. land waiting to 

be developed. or land presently under construction. Acti\·e agricultural land surrounding SEDA 

consists largely of cropland and cropland pasture. 

Forest land adjacent to SEDA is primarily under regeneration with sporadic occurrence of mature 

forestry. Public and semi-public land use surrounding and within the vicinity of SEDA is Sampson 

State Park. Willard Psychiatric Center. and Central School (at the Town of Romulus) . Sampson 

State Park entails approximately 1.853 acres of land and includes a boat ramp on Seneca Lake. 

Historically. Varick and Romulus Townships \Vithin Seneca County developed as an agricultural 

center supporting a rural population. However. increased population occurred in 1941 due to the 

July 2001 Page 2-3 

p:lpitlprojects\seneca\s63eeca\actmem\revised tinal\sect2r.doc 



SENECA SEAD-63 REVISED FINAL ACTION ME:'-AORANDUM 

opening of SEDA. Population has progressed since then largely due to the increased emphasis on 

promoting tourism and recreation in this area. 

The I 0.58 7-acre SEDA facility was constructed in 1941 and has been owned by the United States 

Government and operated by the Department of the Army (DOA) since that date. From its inception 

in 1941 until I 995. SEDA's primary mission was the receipt, storage, maintenance. and 

supply of military items. including munitions and equipment. The Depot' s mission changed in 

early 1995 when the Department of Defense (DOD) recommended closure of the SEDA under its 

Base Realignment and Closure (BRAC) process. This recommendation was approved by 

Congress on Sept~mber 28. 1995 and the Depot is scheduled for closure by July 200 I. 

In accordance with the requirements of the BRAC process, the Seneca County Board of 

Supervisors established the Seneca Army Depot Local Redevelopment Authority (LRA) in 

October 1995. The primary responsibility assigned to the LRA was to plan and oversee the 

rede\'elopment of the Depot. The Reuse Plan and Implementation Strategy for Seneca Army 

Depot was adopted by the LRA and approved by the Seneca County· Board of Supervisors on 

October 22. 1996. Under this plan and subsequent amendment. areas within the Depot were 

classified as to their most likely future use. These areas included: housing, institutional. 

industrial. an area for the existing na,·igational LORAN transmitter. recreational/conservation and 

an area designated for a future prison. The LRA has established that the Q Area. which includes 

SEAD-63 . will be used as a Wildlife Conservation Area. At the time when the SEDA facility is 

relinquished by the Army. the Army will ensure that SEAD-63 can be used for the intended 

purpose . 

2.5 CONTAMINATION ASSESSMENT 

Geophysical surveys and test pits were performed during the ES! to identify burial sites at SEAD-

63. Soi I. groundwater. surface water. and sediment were analyzed as part of the ES! conducted at 

SEAD-63 in 1994. The results of the ES! investigation were presented in the report titled 

"Expanded Site Inspection. Seven Low Priority AOCs. SEADs 60. 62. 63. 64 (A. B. C. and D). 

67. 70 and 7 1". which was issued in April 1995. A total of 12 subsurface soil samples. 3 

groundwater samples. and -+ surface water and sediment samples were collected as part of the ESI 

at SEAD-63 . In addition. 18 surface water and sediment samples were collected in 1997 during 
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the RI activities. The following sections describe the nature and extent of contamination 

identified at SEAD-63. 

2.5.1 GeoP.hvsics 

The seismic refraction profiles showed 6 to 9 feet of unconsolidated overburden ( estimated at 1,600 

ft/sec) overlying bedrock ( 11.200 to 13. 400 ft/sec). A compact, 3900 ft/sec. overbur?en layer was 

observed. Saturated overburden was not detected by the seismic survey. Due to inherent limitations 

of the seismic refraction method. a thin layer of saturated overburden (<2 feet) overlying the 

bedrock surface w0uld be undetectable. The elevations of the bedrock surface, as determined by 

these surveys. indicate that the bedrock slopes to the west. generally following the surface 

topography. Groundwater flow is also expected to move to the west following the slope of the 

bedrock. 

An electromagnetic survey was performed at SEAD-63. A square shaped conductivity anomaly was 

detected in the northwest portion of the grid (see Section 2 of Appendix A). This anomaly was 

correlated to the suspected miscellaneous components burial sites. The in-phase response of the EM-

3 I survey better defined the boundaries of the suspected burial pits: however. the square feature 

identified by the apparent conductivity survey was not detected. Additional EM-3 I surveying was 

conducted during the RI field activities and confirmed the findings of the earlier survey. 

The GPR survey conducted confirmed the findings of the EM survey. 

2.5.2 Test Pitting Program 

A total of twelve test pits were excavated in SEAD-63 to characterize the sources of the geophysical 

anomalies. Nine test pits were excavated in the area of suspected burial pits located by the in-phase 

response data and the GPR records from SEAD-63. Three test pits were excavated in the square 

shaped area of increased apparent ground conductivities identified by the EM-31 survey. 

Miscellaneous military components were found in several of the test pits excavated in the area of the 

suspected burial pits. Each of these excavations was characterized by dark gray shale gravel fill 

overlying the burial pits. The base of the burial pits could not be determined in any of these five 

excavations due to the presence of a perched water layer within the buried materials. Components 
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found in these test pits included battery assemblies. accelerometers, lock mechanisms. fire/safe pins. 

baroswitches. wiring, and quick connects. In one test pit, two drums were found buried in an up­

right position with their tops approximately one foot below grade. Both drums were in good 

condition and very little rust was noted on their surfaces. One of these drums had the words 

"BURIAL PIT" stenciled on its side. This drum was opened during the test pitting activities and 

electronics components were observed within it. No liquids were observed in the drum and all 

radiation and organic vapor field screening measurements that were taken around ~d within the 

drum had readings that were equal to background levels. 

The excavated material was continuously screened for organic vapors with an OVM-5808 and for 

radioactivity with a Victoreen- 190 alpha-beta-gamma rate meter. a Ludlum-19 micro-R beta and 

gamma rate meter and a Ludlum 222 1 alpha scintillometer. No readings above background levels (0 

ppm for the OVM. 10-15 micro Rems per hour for the beta and gamma meters. and 6 counts per 

minute on the alpha meter) were observed during the excavations. 

2.5.3 Radiological Sun-e,· 

A radiological survey was conducted at SEAD-63 as part of the RI field investigation in September 

1997. The survey was conducted using a PDR-77 and measured total counts per minute of low 

energy gamma radiation from the grounds of SEAD-63. As this area was classified as Class II . 50 

percent of the grounds was covered by the survey as outlined in the Rl/FS Project Scoping Plan for 

SEAD- 12 and SEAD-63 . The results of this survey did not indicate that there were any hot spot 

areas within the grounds of SEAD-63 that required further investigation or an upgrade in 

classification. All readings were within 50 percent of background levels. Typically. levels between 

200 and 300 percent of background may indicate the need for additional surveying and 

investigation. 

2.5.4 Summarv of Affected Media 

The results of the ESI and RI field work conducted at SEAD-63 indicate that past activities on 

site have had some impact on the soil quality. It is also possible rhat past activities on site may 

have impacted the groundwater and surface water quality. though the elevated chemical and 

radioanalysis results in the groundwater samples may be due solely to the high turbidity levels of 

those samples . 
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Miscellaneous military debris was found in several test pits on site. The extent of the fonner 

disposal pits on site were confirmed by geophysical surveys and the test pits conducted. The 

chemical and radiological impact on environmental media due to past activities on site 1s 

summarized below. 

Soil 

The soil analysis results indicate that soils are impacted by cadmium in several areas that were 

investigated by test pits during the ESI at SEAD-63. Cadmium concentrations in three test pit 

samples exceeded the TAGM value of 2.4 mg/kg by up to an order of magnitude. Mercury was 

detected in one test pit sample (TP63-3) at a concentration of 0.49 mg/kg, exceeding the TAGM 

value of 0.1 mg/kg. The average concentrations of both cadmium and mercury in SEAD-63 soils 

exceeded twice the average background concentration. Figure 2-4 shows the locations and 

concentrations of cadmium in soil samples. 

Based on a statistical comparison of radionuclide data from SEAD-63 and from background. the 

level of radionuclides from SEAD-63 are not distinguishable from background. Therefore. the 

soils at SEAD-63 do not exhibit a dose equivalent above the NYSDEC TAGM (10 mrem/yr 

above background). 

Volatile organic compounds. semivolatile organic compounds. and pesticides were detected at 

low concentrations and only one semivolatile compound. dibenz(a.h)anthracene. was found at a 

concentration that exceeded its associated T AGM value. Dibenz(a.h)anthracene exceeded its 

T AGM value by 2 in one soil sample from TP63-9. 

Groundwater 

Radioactivity analysis results indicate that the groundwater in MW63-3 (located hydraulically 

downgradient of the disposal pits) may be impacted by gross alpha and gross beta radiation. The 

level of gross alpha radiation in this well was an order of magnitude above the NYS A WQS Class 

GA and federal drinking water criteria. In addition, gross alpha levels exceeded the NYS A WQS 

in MW63- l. which is considered to be the background location for the purpose of the ESI). 

Gross beta radiation levels detected in the groundwater samples collected from groundv,·ater 
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3.2 THREATS TO THE ENVIRONMENT 

An ecological mini-risk assessment was performed for SEAD-63 (see Section 2 to Appendix A). 

The deer mouse. American robin. mourning dove. and the short-tailed shrew were considered as 

receptors. Only terrestrial receptors were considered in the eco,logical mini-risk assessment since 

there is no evidence of aquatic receptors at SEAD-63. Exposure to terrestrial receptors is from 

surface soils at the site and biota ingestion. Hazard quotients greater than one were calculated for all 

four receptors in relation to various constituents, seven total. indicating that the soils and sediments 

at SEAD-63 do currently pose a potential ecological risk. 

3.3 STA TFfORY AUTHORITY 

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) states that a removal 

action may be conducted at a site when there is a potential threat to public health. public welfare. or 

the environment. An appropriate removal action is undertaken to abate. minimize. stabilize. 

mitigate. or eliminate the release or the threat of release at a site. Section 300.415(b)(2) of the NCP 

outlines factors to be considered when determining the appropriateness of a removal action. such as 

high levels of hazardous substances. pollutants. or contaminants in soils. largely at or near the 

surface. that may migrate: or the threat of fire or explosion. 

Once it is determined that a removal action is appropriate, the removal is designated an emergency. 

time-critical. or non-time-critical removal. Emergencies are those situations in which response 

actions must begin within hours or days after the completion of the site evaluation. Time-critical 

removals are those in which. based on a site evaluation. it is determined that less than 6 months 

remains before response actions must begin. Non-time-critical removals are those in ,vhich it is 

determined that more than 6 months may pass before response actions must begin. Since more than 

6 months may pass before this removal action begins. this removal action is considered a voluntary. 

non-time-critical removal action. 

3.4 ADDITIONAL JUSTIFICATION FOR REMOVAL ACTION 

When compared to ARARs and media-specific criteria. certain metals and organics exceed their 

respective criteria in all media. However. the results of the mini-risk assessment show that risk 

based on current conditions at SEAD-63 is within acceptable limits for the most likely future use 

scenarios. Radionuclides in sediment and surface water are elevated when compared to background 
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3.0 THREATS TO PUBLIC HEAL TH. WELFARE OR THE ENVIRONMENT: 

STATUTORY AND REGULATORY AUTHORITIES 

The removal action program discussed tn this action memorandum 1s proposed to address the 

potential threats discussed below. 

3.1 THREATS TO PUBLIC HEALTH OR WELFARE 

A streamlined risk assessment (or mini-risk assessment) was conducted to determine the extent of 

human risk posed by the contaminants present at SEAD-63 (see Section 2 of Appendix A). Likely 

receptors included a park worker. construction worker. and recreational visitor (child). A residential 

receptor was also considered for comparative purposes only. Future residential use of the land is 

highly unlikely. Except for groundwater and surface water exposure under the residential scenario. 

risks for the recreational child. park worker. and construction worker are acceptable (Hl less than I 

and carcinogenic risk less than lx!O"' ). The recreational child resulted in -a hazard index of 0.4 and 

the lifetime cancer risk for an adult is 8 x Io-~ - The park worker resulted in a hazard index of 0.2 and 

a cancer risk of 5 x JO·'. The primary constituents driving the cancer risks for recreational child and 

parker worker are dibenz(ah)anthracene and benzo(a)p)'Tene in surface water. These m-·o 

constituents were only detected in one out of 22 samples. Therefore. risk driven by these two 

constituents is most likely significantly lower than indicated by the mini-risk assessment; the 

likelihood of a residential receptor spending all of his/her exposure time at the one location where 

the detection was made is highly unlikely. Under the construction worker scenario. the hazard index 

is 0.3 and the cancer risk is 9 x 10-s_ The primary driver for noncarcinogenic risk is exposure to 

cadmium in soils. Mercury. which was also detected above background levels. did not contribute 

significantly to risk. 

The residential scenario. \\.-hich was considered for comparative purposes only. exhibited the 

greatest noncarcinogenic risk for a residential child (HI=2). This was primarily due to the presence 

of manganese in groundwater. As there is no source of manganese at SEAD-63 (soil concentrations 

of manganese did not exceed background levels). its presence in the groundwater is suspect and may 

be due to turbidity in the three ground\vater samples collected from the site. The collection of 

additional groundwater data is recommended for this site. Carcinogenic risk is I x 10 ... , which is 

mainly caused by exposure to dibenz(a.h )anthracene and benzo(a)pyrene in surface water. 
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levels in these media. However. sediment does not exhibit a dose equivalent above background 

greater than the NYSDEC T AGM and no surface water criteria have been established for 

radionuclides. ARARs for gross alpha in groundwater are exceeded in two groundwater samples. 

The source of the elevated levels of these compounds requires further investigation that will be 

incorporated as part of this removal action . 

Although heavy metals are present in the soils surrounding the buried miscellaneous military items 

above background levels and the NYSDEC TAGMs, the mini-risk assessment described in Section 

2 of Appendix A does not demonstrate unacceptable risk from the metals in the soil at this site. 

However, the investigation has confirmed the presence of various military components. The 

presence of such buried objects. including buried drums. is of concern. since the nature of the drum 

contents are unknown and could potentially pose considerable risk. Furthermore. some buried 

components deposited at SEAD-63 may still be classified or sensitive and would need to be 

examined by appropriate military personnel for evaluation and declassification. The potential risk 

resulting from the uncertainty of the nature of the buried components and the sensitivity of the 

materials that may remain in the disposal area is considered justification for performing a removal 

action at this site. \Vhile removal and control of the military items buried at the site is the focus of 

the planned removal action. the potential for soil contamination to be present that surrounds these 

items will also be addressed by this action. Goals for allowable soil concentrations. in particular for 

cadmium. will be developed. based upon existing conditions. and will be used as the basis for 

returning soil. segregated from the military items. to the excavation pit. 
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4.0 ENDANGERMENT DETERMINATION 

Actual or threatened releases of pollutants and contaminants from this site as a result of the Military 

unique hardware and buried drums (the content of which is unknown. if not addressed by 

implementing the response action selected in tryis action memorandum. may present an 

endangerment to public health. welfare. or the environment. 
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top two feet of the investigation pit. During the excavation, the walls of the excavation will be 

sloped to assure their stability. in accordance with the levels required by OSHA. Alternate 

techniques may also be used to provide excavation stability. Groundwater inflow may be controlled 

by trench de-watering or with a sump pump within the excavation. Any groundwater collected will 

be treated and disposed in accordance ~ith all state and federal regulations. Figure 5-2 shows the 

decision making process for disposal of debris/soil from SEAD-63. The off-site disposal location 

for debris is dependent on radiological screening results and whether or not the debris is classified. 

Non-classified. non-radiological debris is proposed for disposal at a non-hazardous landfill. If 

debris is a source of radionuclides. debris will be disposed at a facility permitted to accept such 

debris. Soil \viii be sampled for metals (in particular cadmium and mercury) and radionuclides. It 

is anticipated that soils \viii not exceed clean up criteria. and in that case. may be used to backfill the 

site. However. off-site disposal of soil will be required. according to the nature of the soils. if this is 

not the case. 

Sediment will be excavated from the drainage ditches associated with the referenced locations. The 

excavation will be to a depth of depth of 6 inches. extending to the width of the drainage (up to 6 

feet) and 25 feet up- and down-gradient from each location. Where two sediment locations are 

adjacent the excavation will be continuous between the locations. 

In addition to the proposed removal action. up to four ne\v groundwater wells will be installed in the 

area of SEAD-63 and another round of groundwater samples will be collected from the existing 

wells and the new wells to characterize the quality of the groundwater present at the site. This round 

of sampling \viii be completed using low-flow purge-and-pump techniques to reduce the levels of 

turbidity associated with recovered groundwater samples. Reduction of turbidity will. hopefully. 

also result in a reduction of metals and radiological constituent content found in the groundwater of 

the area. 

5.1.3 Contribution to Remedial Performance 

The purpose of this action is to remove the debris at the site and thereby reduce the potential for 

further contamination of soils and groundwater. Because the impetus for the removal action at this 

site is the presence of debris. and due to the uncertain nature of these buried drums and military 

components. excavation and disposal. rather than any sort of in situ treatment of these items is 

logical. For this reason. no alternative technologies were evaluated as part of this evaluation . 
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5.0 PROPOSED ACTIONS AND ESTIMATED COSTS 

5.1 PROPOSED ACTIONS 

5.1.1 General Statement of the Removal Action Objectives 

The establishment of action objectives and site-specific considerations forms a basis for identifying 

and selecting appropriate action alternatives. Action objectives must: 

• Protect human health and the environment. and 

• Address contaminants of concern. exposure routes. and receptors. 

Applicable or rele,·ant and appropriate requirements (ARARs) establish cleanup standards that can 

be used to define action objectives. 

Several general objectives can be defined for the proposed action at the SEAD-63 . The primary 

objective is to eliminate the threat of possible soils. sediment. and groundwater contamination by 

removing the source of the contamination (i.e. debris and sediment). Secondary objectives include 

completing all remedial activities on site. in a manner which minimizes exposure to workers and the 

general public during the remedial activities. 

5.1.2 Proposed Action Description 

Once the work plans ha,·e been appro,·ed. site preparation and mobilization will begin . The 

contractor will bring all the necessary equipment to the site. arrange for all required utilities. and 

obtain all necessary permits. If necessary. pads \viii be constructed for the equipment. and run on 

and run off controls will be constructed. Approximately 4.500 cubic yards of debris, including 

military components and drums. and soil will be excavated from the disposal area (EM anomaly). In 

addition. approximately I 00 cubic yards of sediment removed from locations exceeding the 

sediment guidelines (locations SWSD63-3. SWSD63-I0. SWSD63-l 1, SWSD63-14. SWSD63-18. 

SWSO63- I 9. and SWSD63--+ ). The excavation locations are presented on Figure 5-1. 

Approximately 4.540 cubic yards of material will be excavated from the disposal area. with the 

average excavation depth estimated to be five feet. Based on the test pitting investigation, debris 

was observed at greater than eight feet in some areas. while other areas found debris only within the 
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Detailed requirements include sampling and analytical protocols. The broader aspects will address 

the procedures necessary to ensure that the excavation. sizing. and stabilization procedures are 

conducted for accordance with the specifications. The removal action does not propose any debris 

washing or wet screening. liquid wastes will be limited to water associated with dewatering the 

excavations and decontamination water. These liquid wastes will be accumulated separately and 

classified for appropriate disposal. 

Additional QA/QC will be provided by a third-party oversight contractor. The oversight contractor 

will be responsible for monitoring the removal action activities. radiation scanning. and collection 

of confirmation sail samples for chemical and radiological requirements. The QA/QC plan will be 

provided as part of the Removal Action Work Plan. 

5.2 AR.\RS STA1"'WARDS, CRITERIA AND GUIDELINES (SCGS) 

Pursuant to Section 300.41 S(i) of the NCP. the removal action for the site "shall. to the extent 

practicable considering the exigencies of the situation. attain applicable or relevant and appropriate 

requirements under federal environmental or state environmental or facility siting laws." ARARs 

are used to identify removal action objectives. fonnulate removal action alternatives. govern the 

implementation and operation of a selected removal action. and evaluate the appropriate extent of 

site cleanup. 

In -l0 CFR 300.5. EPA defines applicable requirements as those cleanup standards, standards of 

control. and other substantive requirements. criteria. or limitations promulgated under federal 

environmental or state enYironmental or facility siting laws that specifically address a hazardous 

substance. pollutant. contaminant. remedial action. location. or other circumstance found at a 

CERCLA site. Only those state standards that are identified by a state in a timely manner and that 

are more stringent than federal requirements may be applicable. Relevant and appropriate 

requirements are defined as those cleanup standards. standards of control. and other substantive 

requirements. criteria. or limitations promulgated under federal environmental or state 

environmental or facility siting laws that. while not "applicable" to a hazardous substance. pollutant. 

contaminant. remedial action. location. or other circumstance at a CERCLA site. address proble1'ns 

or situations sufficiently similar to those encountered at the CERCLA site that their use is well 

suited to the particular site. Only those state standards that are identified in a timely manner and are 

more stringent than federal requirements may be relevant and appropriate . 
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5.1.4 Engineering Evaluation/Cost Analvsis 

In order to detennine the appropriate remedial technology for the SEAD-63, an EE/CA was 

conducted . The EE/CA is included as Appendix A of this report. The EE/CA contains a brief 

summary of the site history and the results of previous investigations. 

5.1.5 Description of Alternative Technologies 

The main focus of the EE/CA is an evaluation of the different remedial technologies. Because the 

impetus for the removal action at this site is the presence of debris. and due to the uncertain nature 

of these buried drums and military components. only one alternative. excavation and disposal. rather 

than any sort of in situ treannent of these items is logical. For this reason. no alternative 

technologies were evaluated as part of this evaluation. 

5.1.6 Institutional Controls 

There are no institutional controls required for this action. The requirement for institutional controls 

\viii be addressed as part of the overall remedial action . 

5.1.7 Off-Site Disposal Polin 

It is anticipated that no materials classified as hazardous waste will be generated during this removal 

action . All non-hazardous. non-radiological waste (construction debris. etc.) will be disposed in an 

approved non-hazardous waste landfill (if necessary). Envirocare in Clive. UT is proposed as the 

destination for any radiological containing debris or soils exhibiting radionuclides greater than clean 

up goals. Envirocare accepts low level radiological wastes and soils. 

5.1.8 Post-Removal Site Control Activities 

The depot is fenced and patrolled by armed guards to limit access. 

5.1.9 QA/QC Plan 

The removal contractor will be required to develop a QA/QC plan which will be submitted to the 

appropriate agencies for approYal. This plan will address both detailed and broad QA/QC issues. 
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9.0 RECOMMENDATION 

The action recommended for SEAD-63 is excavation of the debris and possibly soils. limited 

excavation of sediments. off-site disposal of debris. including buried drums and Military hardware 

that must be removed. and if constituents present in soil are below clean up criteria, backfilling of 

exca\rated soils and sediments on-site. Additionally, up to four new monitoring wells will be 

installed near SEAD-63 for use in the characterization of underlvinl! groundwater. The new wells. - - .... . 
and the three existing site wells. will be sampled using low-flow purge-and-pump techniques to 

minimize turbidity levels. and the collected samples analyzed to determine if the noted elevated 

levels of metals afld gross alpha and gross beta radiation are related to the high turbidity levels 

present in the original samples. 

This action memorandum represents the selected removal action for SEAD-63 at the Seneca Army 

Depot located in Romulus. 'New York. This proposal ,vas de\'eloped in accordance with CERCLA 

as amended. and consistent with the NCP. 
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8.0 ENFORCEMENT 

This section is not applicable to this removal action since the lead agency. the Army is the Principle 

Responsible Party for this site. and is taking responsibility for the removal action. 
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7.0 OUTSTANDING POLICY ISSUES 

This section is not applicable to this removal action since the lead agency for this site is the Army, 

and not the EPA, NYSDEC. or NYSDOH. 
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6.0 EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR 

NOT TAKEN 

If this removal action is delayed or not taken. several changes in site conditions may occur: 

• Further contamination of soils and groundwater could occur in areas surrounding the buried 

drums and miscellaneous Military components. since the composition and contents of these 

items are not fully known and could be a possible source of contamination. 

• Some lateral and vertical migration of the contaminants can be expected. The migration 

could occur through several mechanisms. including transport of water-soluble constituents 

through infiltration or runoff. 

• The contamination in the soil is likely to migrate slowly over time. Contaminants that are 

near or at the water table may be transported via leaching and groundwater flow . 
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conducted to demonstrate ~ompliance with dose-based regulations ( e.g. the NYSDEC T AGM of 

IO mrem/yr). If the null hypothesis established in MARS SIM is rejected (i.e. the median 

concentration in the survey unit exceeds the reference area by more than the DCGL), then 

acceptable clean up goals have been achieved. The DCGLs shown in Table 5-1 are considered 

preliminary since their application depends on which radionuclides are distinguishable from 

background dur;ing confirmatory sampling and what area is actually affected by those 

radionuclides. 

In addition to the above analysis, a DCGL for elevated measurement comparison (DCGLEMC) 

\viii be derived arrd used to compare each data point from the confirmatory sampling to ensure 

that no single data point indicates the presence of a hot spot. The DCGLEMC will be derived by 

decreasing the affected area used in RESRAD in deriving the DCGL to account for the largest 

area that may be missed by the sampling grid used to perform the final status survey. MARSSIM 

discusses the derivation and use of the DCGLcvtC in Section 8.5.1 of MARSSIM. 

5.3.3 Discharge Criteria for Groundwater 

Proposed discharge criteria for groundwater or surface water generated during the removal action 

(e.g. dewatering operations) are provided in Table 5-3. These criteria are consistent with 

requirements defined in 6 NYCRR Part 380 and based on radiation dose limits for individual 

members of the public. Discharge criteria for non-radiogenic constituents will be adopted based 

on values as reported in the Division of Water Technical and Operational Guidance Series ( 1.1.1 

and 1.1.2) (TOGS) for Ambient Water Quality Standards And Guidance Values And 

Groundwater Effluent Limitations. This document includes the groundwater standards (6 

NYCRR 703 .5) and regulatory effluent limitations (6 NYCRR 703.6). 

5.4 PROJECT SCHEDULE 

The total duration for the removal action after regulatory approval is 2 months. 

5.5 ESTIMATED COSTS 

The estimated present \vorth project cost of $ 1.090.000 is based upon a preliminary estimate 

provided by Parsons Engineering Science. usmg the TRACES/MC ACES for Windows v 1.2 

software. 
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The ESI data indicate that radionuclides are not present m the soil above background levels. 

However. in the event that confinnatory sampling perfonned in support of the final status survey 

indicates the presence of radionuclides above background levels, site specific clean up goals will be 

established using RESRAD. The RESRAD model uses dose assessment methodology to derive 

site-specific soil guidelines. These guidelines. referred to as DCGLs (derived concentration 

guideline levels) in MARSSIM, will be used as described in MARSSIM to determine if the site 

may be released for unrestricted use. Preliminary guidelines have been esta~Iished using 

RESRAD and site specific infonnation for SEAD-63. These guidelines were derived based on an 

exterior dose limit of IO mrem per year above background (NYSDEC TAGM). This dose limit 

was input into RESRAD to obtain a dose derived guideline level (DCGL) that is expressed in the 

same units as the final radiological survey soil data (i.e .. pCi/g). The RESRAD model uses dose 

assessment methodology recommended for use in deriving site-specific soil guidelines. Using the 

permissible dose limit RESRAD was run to calculate site specific DCGLs for each radionuclide 

potentially present at SEAD-63 . The DCGL derived is the maximum concentration of the 

radionuclide above background that would yield the permissible dose limit if it were the only 

radionuclide present. This value is independent of the concentration of radionuclides found at 

SEAD-63. but is dependent on the exposure scenario. DCGLs were calculated using RESRAD for 

three the human receptors, the park worker. construction worker. and recreational child. DCGLs 

were also derived for a residential scenario for comparison purposes only, since such a receptor is 

highly· unlikely under the planned futu re land use of the site. Soil clean-up guidelines for SEAD-63 

(shown in Table 5-1) will be set at the lowest DCGLs calculated for any of the three I ikely future 

use scenarios. Assumptions and input values used in RESRAD to derive these guidelines. as 

well as mode l output are presented in Appendix E. 

The preliminary DCGLs presented in Table 5-1 would be used in the following manner to 

establish final DCGLs. Data collected from remaining soils at SEAD-63 after site remediation 

would be used in the following manner. Radionuclides distinguishable from background will be 

identified. The activity fraction of each radionuclide above background will be calculated by 

dividing the average activity of a single radionuclide by the sum of the average activities of all 

radionuclides distinguishable from background. This fraction. f. will then be multiplied by the 

DCGL shown in Table 5-1 to determine the radionuclide specific DCGL that contributes to the 

total dose . This DCGL will be added to the site background soil data set (given in Appendix D). 

and used to compare the site data set by running the Wilcoxon Rank Sum test. as described in 

Section 8.4 .1 of Mult i-Agency Radiation Survey and Site Investigation Manual (MARSSI M). 

MARSSIM provides guidance for planning and evaluating environmental radiological surveys 
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5.3 SITE-SPECIFIC CLEAN-UP GOALS 

Site specific clean-up goals for chemicals and radionuclides of concern are discussed below. 

5.3.1 Clean-Up Goals for Non-Radionuclides of Concern in Soil 

Cadmium is the only metallic constiruent of concern in soil at SEAD-63. Table 5-1 presents the site 

clean-up goals established for soil remediation at SEAD-63 . The clean up goals shown in Table 5-1 

were developed based on the streamlined risk evaluation results presented in Section 2 of Appendix 

F. and on the assumption that all constituents existing at the site other than cadmium remain at their 

present levels. The 50 mg/kg goal represents the highest concentrations of cadmium that could exist 

at the site. all other constiruents being present at their current levels. and still result in acceptable 

human and ecological risk (i.e .. HQ<I. carcinogenic risk < Ix I o-4. and EQ<I ). Supporting risk 

calculations are provided in Appendix F. 

5.3.2 Clean-Up Goals for Radionuclides of Concern in Soil 

Soil samples will be collected from the site after the removal action has been performed in support 

of a final status survey. The final starus survey will be conducted to demonstrate compliance \vith 

the release criterion. The NYSDEC TAGM of IO mrem/yr above background for unrestricted use is 

the goal set for the release criterion. The final starus survey will be performed in accordance with the 

Multi-Agency Survey and Site Investigation Manual (MARSSIM) for a Class 2 area. which is the 

area designation gi\·en to SEAD-63 in the SEAD-12 and SEAD-63 Project Scoping Plan (June 

I 998). Table 5-2 presents the radionuclides of concern based on military items potentially handled 

at the site. 
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• Clean Water Act. - NPDES Pennining Requirements for Discharge of Treatment System 

Effluent ( 40 CFR 122-125). 

• Effluent Guidelines for Organic Chemicals. Plastics and Resins (Discharge Limits) ( 40 CFR 

414). 

• Clean Water Act Discharge to Publicly - Owned Treatment Works (POTW) (40 CFR 403). 

• DOT Rules for Hazardous Materials Transport ( 49 CFR I 07. 171 .1-171.500). 

• Occupational , Safety and Health Standards for Hazardous Responses and General 

Construction Activities (29 CFR I 904. 19 I 0. 1926 ). 

• SARA (42 USC 9601) 

• OSHA (29 CFR 1910.120) 

• Clean Air Act (40 CFR 50.61) 

New York State: 

• New York State Pollution Discharge Elimination System (SPDES) Requirements (Standards 

for Storm water Runoff. Surface water. and Groundwater discharges (6 NYCRR 750-757). 

• New York State RCRA. Standards for the Design and Operation of Hazardous Waste 

Treatment Facilities (i .e.. landfills. incinerators. tanks. containers. etc.): Minimum 

Technology Requirements (6 NYCRR 370-3 73). 

• New York State RCRA Closure and Post-Closure Standards (Clean Closure and Waste- in­

Place Closures) (6 NYCRR 372). 

• New York State Solid Waste Management Requirements and Siting Restrictions (6 NYCRR 

360-361 ). and revisionsienhancements effective October 9. 1993 . 

• New York State RCRA Generator and Transporter Requirements for Manifesting Waste for 

Off-Site Disposal (6 NYCRR 364 and 372). 
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• Endangered and Threatened Species of Fish and Wildlife Requirements (6 NYCRR 182). 

• New York State Flood Hazard Area Construction Standards. 

5.2.3 Action-Specific ARARs 

Action-specific ARARs are usually technology- or activity-based- limitations that control actions at 

hazardous waste sites. Action-specific ARARs generally set performance or design standards, 

controls. or restrictions on particular types of activities. To develop technically feasible alternatives, 

applicable performance or design standards must be considered during the development of all 

removal alternatives. Action-specific ARARs are applicable to this site. The action-specific 

ARARs to be used will be determined by the Anny based upon the technology chosen. Federal and 

State regulations that may apply include the following: 

Federal: 

• RCRA Subtitle C Hazardous Waste Treatment Facility Design and Operating Standards for 

Treatment and Disposal systems. (i.e .. landfill. incinerators. tanks. containers. etc.) ( 40 CFR 

264 and 265): Minimum Technology Requirements. 

• RCRA. Subtitle C. Closure and Post-Closure Standards ( 40 CFR 264. Subpart G). 

• RCRA Groundwater Monitoring and Protection Standards (40 CFR. Subpart F). 

• RCRA Generator Requirements for Manifesting Waste for Off-site Disposal (40 CFR 262). 

• RCRA Transporter Requirements for Off-Site Disposal (40 CFR 263). 

• RCRA. Subtitle D. Non-Hazardous Waste Management Standards (40 CFR 257). 

• Safe Drinking Water Act. Underground Injection Control Requirements (40 CFR 144 and 

1-+6). 

• RCRA Land Disposal Restrictions (40 CFR 268) (On and off-site disposal of excavated soil). 
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• Wetlands Construction and Management Procedures (40 CFR 6. Appendix A). 

• USDNSCS - Farmland Protection Policy (7CFR 658) 

• USDA Secretary's memorandum No. 1827. Supplement I, Statement of Prime Farmland, and 

Forest Land - June 21. I 976. 

• EPA Statement of Policy to Protect Environmentall\' Significant Agricultural Lands -

September 8. r78. 

• Farmland Protection Policy Act of 1981 (FPPA)(7 USC 4201 et seq). 

• Endangered Species Act ( 16 L'SC 1531 ). 

• Fish and Wildlife Coordination Act ( 16 USC 661) 

• Wilderness Act ( 16 IJSC 1131 ). 

Ne,,· York State: 

• New York State Freshwater Wetlands Law (ECL Article 24. 71 in Title 23). 

• ~e\\ York State Freshwater \Vetlands Permit Ri::quirernents and Classification (6 NYCRR 

663 and 664 ). 

• 1'iew York State Floodplain Management Act and Regulations (ECL Article 36 and 6 

NYCRR 500). 
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• Declaration of Policy. Article I Environmental Conservation Law (ECL) 

• General Functions. Powers. Duties and Jurisdiction. Article 3 Environmental Conservation 

Law. Department of Environmental Conservation 

• ECL. Protection of Water. Article 15. Title 5. 

• Use and Protection of Waters. (6 NYCRR. Part 608) 

• New York State Title 12. Part 38. Ionizing Radiation Protection. Acceptable Surface 

Contamination Levels (12 NYCRR Part 38) 

5.2.2 Location-Specific ARARs 

Location-specific ARARs govern natural site features such as \vetlands. floodplains. and sensitive 

ecosystems. and manmade features such as landfills. disposal areas. and places of historic or 

archaeological significance. These ARARs generally restrict the concentration of hazardous 

substances or the conduct of activities based solely on the particular characteristics or location of the 

site. Federal and State regulations that may apply to this removal action include the following: 

Federal: 

• Executive Orders on Floodplain Management and \Vetlands Protection (CERCLA Floodplain 

and Wetlands Assessments)# 11988 and 11990 

• National Historic Preservation Act ( 16 USC-+ 70) Section I 06 ~ seq. (36 CFR 800) (Requires 

Federal agencies to identify all affected properties on or eligible for the National Register of 

Historic Places and consult with the State Historic Preservation Office and Advisory Council 

on Historic Presentation) 

• RCRA Location Requirements for I 00-year Floodplains (40 CFR 264. I 8(b)). 

• Clean Water Act. Section 404. and Rivers and Harbor Act. Section I 0. Requirements for 

Dredge and Fill Activities (40 CFR 230) 
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• Safe Drinking Water Act. Maximum Contaminant Levels (MCLs) (40 CFR 141.11-.16) 

New York State: 

• New York State Codes. Rules and Regulations (NYCRR) Title 6. Chapter X 
; 

• New York Groundwater Quality Standards (6 NYCRR 703) 

• New York Safe Drinking Water Act. Maximum Contaminant Levels (MCLs) (IO NYC RR 5) 

• New York Surface Water Quality Standards (6 NYCRR 702) 

• New York State Raw Water Quality Standards (IO NYCRR 170A) 

• ~ew York RCRA Groundwater Protection Standards (6 NYCRR 373-2.6 (e)) 

• New York State Department of Environmental Conservation. Division of Water. Technical 

and Operational Guidance Series ( 1.1.1 ). Ambient Water Quality Standards and Guidance 

Values. November I 5. 1990 

• New York State Department of Environmental Conservation. Division of Hazardous 

Substances Regulation. Technical and Operational Guidance Series. Technical Administrative 

Guidance Memorandum: 4003. Cleanup Guideline for Soils Contaminated with Radioactive 

Materials (T AGM 4003 ). 

• Ne\v York State Department of Environmental Conservation. Division of Hazardous Waste 

Remediation. Technical and Operational Guidance Series. Technical and Administrative 

Guidance Memorandum: Determination of Soil Cleanup Objectives and Cleanup Levels. 

HWR-94-4046 (TAGM 4046). 

• New York State Department of Environment Conservation. Division of Fish and Wildlife. 

Division of Marine Resources. Technical Guidance for Screening Contaminated Sediments. 

Julv 1994. 

• Surface Water and Groundwater Classifications and Standards (6 NYCRR 700-705) 
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Any standard requirement. criterion. or limitation under any federal environmental or state 

environmental or facility siting law may be either applicable or relevant and appropriate to a specific 

action . The only state laws that may become ARARs are those promulgated such that they are 

legally enforceable and generally applicable and equivalent to or more stringent than federal laws. 

A determination of applicability is made for the requirements as a whole. whereas a determination 

of relevance and appropriateness may be made for only specific portions of a requirement. An 

action must comply with relevant and appropriate requirements to the same extent as an applicable 

requirement with regard to substantive conditions, but need not comply with the administrative 

conditions of the requirement. 

Three categories of ARARs have been analyzed: chemical-specific. location-specific. and 

action-specific. Chemical-specific ARARs address certain chemicals or a class of chemicals and 

relate to the level of contamination allowed for a specific pollutant in various environmental media 

(,vater. soil. and air). Location-specific ARARs are based on the specific setting and nature of 

the site. Action-specific ARARs relate to specific actions proposed for implementation at a site. 

5.2.1 Chemical-Specific ARARs 

Chemical-specific ARARs are usually health or risk-based standards limiting the concentration of a 

chemical found in or discharged to the environment. They govern the extent of site remediation by 

providing actual cleanup levels. or the basis for calculating such levels for specific media. These 

requirements may apply to air emissions during the removal action. A number of federal and state 

regulations may be used for this site. These include the following: 

Federal: 

• Resource Conservation and Recovery Act (RCRA). Groundwater Protection Standards and 

Maximum Concentration Limits (40 CFR 264. Subpart F) 

• Atomic Energy Act. Standards for Protection Against Radiation (IO CFR 20 subpart D) 

• Clean Water Act. \Vater Quality Criteria (Section 304) (May 1. 1987 - Gold Book) 

• Clean Air Act. Standards for Radionuclides ( 40 CFR 61 .22 and . I 02) 
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monitoring wells MW63-3 and MW63- l may be similarly impacted, though the elevated gross 

beta levels may be due to the high NTUs of those groundwater samples. The NYS A WQS for 

gross beta was not exceeded. 

Other constituents that were detected include one semivolatile organic compound and metals. 

Phenol was detected at a concentration of 2J mg/L. exceeding its criteria value of 1 mg/L. Iron 

and manganese were detected above their criteria in all of the groundwater samples collected at 

SEAD-63 . 

Surface Water 

Surface water at SEAD-63 has been impacted by SVOCs (primarily phthalates). T\'vo SVOCs 

were detected at levels exceeding the NYS A WQS. In addition. aluminum. cobalt. iron. lead and 

silver were detected above their respecti\'e :':YS A \VQS . 

Radionuclides present in background surface water locations ,vere detected in the surface waters 

at SEAD-63 . In addition. Co-60. Ra-226. Th-230. and U-233/23 -l were also detected at SEAD-

63 . The maximum and average values of the radionuclides detected at SEAD-63 were greater 

than the maximum and average background concentrations. Gross alpha and gross beta levels 

were significantly greater at SEAD-63 in at least one surface water location (SW63-2) than at 

background locations. However. the elevated levels at SW63-2 may be due to the high turbidity 

of this sample. Statistical comparison of the SEAD-63 and background data sets indicate that Ac-

227. Radon 222. tritium. U-235. and L'-23 8 are elevated above background. There are no NYS 

Ambient Water Quality Standards for radionuclides in Class C surface ,vaters . 

Sediment 

Sediment at the site has been impacted by semivolatile organic compounds (mostly PAHs) and 

pesticides. The PAHs benzo(b )fluoranthene. benzo(k)fluoranthene. benzo(a)anthracene. 

chrysene. benzo(a)pyrene. and indeno( 1.2.3-cd) pyrene ,vere detected at concentrations which 

exceeded the NYSDEC criteria \'alue of 1.3 mg/kg by 2 to 3 times. No pesticides/PCBs ,vere 

detected at levels greater than NYSDEC sediment criteria. Copper. manganese. nickel. and zinc 

were detected at concentrations at least twice their respective criteria values . 

Jul y 200 I Page 2-8 
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All radionuclides detected at SEAD-63. except for Pb-2IO. were also found in background 

sediment samples collected. Although the maximum values detected in the SEAD-63 samples 

exceeded the maximum values of the background samples, average values were comparable. 

Wilcoxon rank sum tests indicated that Cs- I 3 7. Th-230. U-233/234 and U-23 8 were elevated 

above background levels. No NYSDEC sediment criteria exist for these radionuclides. However, 

in comparison to the NYSDEC TAGM Cleanup Guideline for Soils Contaminated with 

Radioactive Material. radionuclides distinguishable from background in the sediment do not 

exhibit a dose equivalent greater than the IO mrem/yr cleanup guideline based on RES RAD 

modeling. 

2.6 STA TE Ai~'D LOCAL ACTIONS TO DA TE 

There have been no related state or local actions to date at the SEAD-63. 

2.7 POTENTL.\L FOR CONT~TED STATE/LOCAL RESPONSE 

There are no kno\vn plans for state or local response at the site. The removal action proposed in this 

action memorandum will be conducted by the Army. State authorities will continue to be given the 

opportunity to review and comment on site documents. State authorities may also conduct 

confirmatory sampling upon completion of the remcval action. 
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laole 5-1 
Prellmlnary Clean Up Goals for Soll 

SEAD-63 Action Memorandum 
Seneca Anny Depot Activity , Romulus, NY 

Clean up Goals for Chemicals of Concern 

!cadmium 50 mg/kg (lb) 

Clean up Goals for Radlonuclldes 

Background Preliminary DCGL - pCi/g <Jl 

Isotope Screening Level 121 Park Wkr (◄ I Rec Child (~l I Const. Wkr 151 I Residential (BJ 

Ac~227 0.4 10.52 15.86 3.412 1.6 
Cs-137 0.7 8.473 9.759 6.839 12.2 
Co-57 0.1 56.06 64.56 45.31 94.2 
Co-60 0.305 1.771 2.04 1.432 3 
Lead-210 4.3 151 1156 22.57 2.79 
Pm-147 49350 
Pu-239/240 0.2 260 2820 34.83 20 
Ra-226 2.315 2.55 2.944 2.033 0.12 
Ra-228 2.645 4.765 5.517 3.749 2.35 
Th-228 2.791 3.225 2.211 3.89 
Th-230 1.75 924.6 9481 110.9 0.33 
Th-232 1.81 192 2813 22.25 1.3 
Tritium 16.51 52930 2148000 52020 80 
U-233/234 1.14 2048 21860 24 .92 38.5 
U-235 0.305 36.68 42.88 27.09 6.7 
U-238 1.21 191.3 238.6 104.2 73.6 

(1a) Based on TAGM value.; 1b) based on health risk calculation 
(2) Background Screening Level set to 95th percentile value. If 95th percentile exceeded 
the max value (due to high SQLs), the maximum value was used instead. 
(3) Derived using RESRAD and a dose equivalent of 10 mrem/yr. Assumed an impacted 
area (above background) of 3439 m2. 
(4) The Preliminary DCGLs derived for SEAD-63 for the Construction Worker scenario 
included the following pathways: dermal contact to soil, inhalation of dust in ambiant air, 
and soil ingestion. 
(5) The Preliminary DCGLs derived for SEAD-63 for the Park Worker and the Recreational 
scenarios included the following pathways: dermal contact to soil, inhalation of dust in ambi 
soil ingestion, and ingestion of groundwater. 

p:\pitlprojects\seneca\s63eeca\eeca\tables\use\REV DCGL TBLS-1 .xls 7/13/01 





Table 5-2 
Military Items That Contain Radionuclides 

As Integral Parts Of Their Components 

SEAD-12 Remedial Investigation Report 
Seneca Army Depot Activity 

. --- - - - - . ----- - ---- -· -- - -- ... . 

Military Item 
Front Sight Post Assembly H-3 
Radioluminous Fire Control Devices H-3 
Compasses H-3 
Infinity Collimator H-3 
M 1 A 1 Collimator H-3 
M1A1 Quadrant Fire Control Device H-3 
M58 and M59 Aiming Light Post H-3 
Wrist Watches H-3 
M72 Light Antitank Weapon (LAW) Pm-147 
Front Sight Post Assembly Pm-147 
Radium DiaVCompass/Check Source Ra-226 
MC-1 Moisture Density Tester Am-241 
MBA 1 Chemical Agent Alarm Am-241 
MA1 Tank Armor U-238 

- -

Isotope 

M1 Tank Armor DU (Depleted Uranium) 

MC-1 Moisture Density Gauge 
Cs-137 
Am-241 

P: \pit\proj ects\seneca\s I 2ri\report\draft\se ctio n2\tab I es\tab le:!-3. x Is 
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Radionuclides 

Table 5-3 
Discharge Criteria for Water 

SEAD-63 Action Memorandum 
Seneca Anny Depot Activity, Romulus, NY 

Criteria for Effluent Released to 
Unrestricted Areas (1,2) 

Detected in SEAD-63 s0,1s uCi/mL pCi/L 
Cs-137 1.00E-06 1000 
Pb-210 1.00E-08 10 
Ra-226 6.00E-08 60 
Ra-228 6.00E-08 60 
Th-228 2.00E-07 200 
U-235 3.00E-07 300 
U-238 3.00E-07 300 

( 1 ) Table 11 "Effruent Concentrations", 6 NYC RR Part 380-11 . 7. 

Release to Sewers (3,4) 
uCi/mL pCi/L 

1.00E-05 10,000 
1.00E-07 100 
6.00E-07· 600 
6.00E-07 600 
2.00E-06 2,000 
3.00E-06 3,000 
3.00E-06 3,000 

(2) The concentration values given in Table II are equivalent to the radionuclide concentrations which, if 
inhaled or ingested continuously over the course of a year, would produce a total effective dose equival 
of 50 mREM to "reference man" (6 NYCRR Part 380-11.4 ). 
(3) Table Ill "Releases to Sewers", 6 NYCRR Part 380-11 .7. 
(4) The concentration values given in Table Ill are such that, if the sewage released by the licensee we 
only source of water indested by a reference man during a year, woul result in a committed effective do 
equivalent of 500 mREM. 

Maximum Allowable 
Substance1 Category2 Concentration (ug/L) 
Aluminum A 2000 

Arsenic A 50 
Cadmium A 10 
Copper A 1000 . 

Iron A 600/1000 
Lead A 50 . 

Manganese A 600/1000 

Bis(2-ethylhexyl) phthalate A 5 
Phenol A 2 

1) Substance from Table 5 of TOGS 1.1.1 - Effluent Limitations (Class GA) 
2) Catagory A effluent limitations from regulation (6 NYCRR 703.6) 
* For Iron and Manganese limitation of 600 ug/L for each or 1000 ug/L combined. 

p:\pit\projects\seneca\s63eeca\eeca\tables\final\Tbl3_2.xls 7/13/01 
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SENECA SE~3 FINAL EE/CA 

1.0 INTRODUCTION 

1.1 PURPOSE, SCOPE, AND OBJECTIVES 

This Engineering Evaluation/Cost Analysis (EE/CA) has been prepared for SEAD-63 at the Seneca 

Anny Depot (SEDA) by Parsons Engineering Science (Parsons ES) in support of the proposed non­

time-critical removal action at SEAD-63. Parsons ES has been retained by the Unite~ States Army 

Corps of Engineers (USACE) Huntsville Division as part of their remedial response activities under 

the Comprehensive Environmental Responsibility, Compensation, and Liability Act (CERCLA) to 

perfonn these activities. 

This report is based on the finding of the Expanded Site Inspection (ESI) conducted at SEAD-63 

(Parsons ES, 1995) and Remedial Investigation (RI) activities conducted in Fall 1997. Activities 

conducted as part of the ESI included: (i) seismic, electromagnetic (EM) and ground penetrating 

radar (GPR) surveys. as well as test pits. to detennine groundwater flow direction and the exact 

location of the miscellaneous burial pits, (ii) soil borings to gather stratigraphic infonnation, (iii) soil 

samples from borings and test pits for analytical testing, (iv) construction and sampling of 

overburden groundwater monitoring wells, and (v) collection of surface water and sediment samples 

for analysis. Based on the results of the ESI, a Remedial Investigation/Feasibility Study (RI/FS) 

was recommended in the ESI report. The field activities scoped for the RI/FS investigation are 

described in the SEAD-12 and SEAD-63 Project Scoping Plan for Performing a CERCLA RI/FS At 

Building 804 and the Associated Radioactive Burial Sites (SEAD-12) and the Miscellaneous 

Components Burial Site (SEAD-63) (Parsons ES. June 1998). Only a portion of the field activities 

scoped in this plan was conducted. The activities conducted included: (i) additional EM and GPR 

surveys, (ii) gamma scanning survey, and (iii) sediment and surface water sampling. After this 

portion of the RI field work was conducted the Anny decided to conduct an EE/CA at SEAD-63 

rather than continue the RI activities that had been originally proposed in the scoping plan. The 

Anny's intent to conduct an EE/CA at SEAD-63 is documented in the EE/CA Approval 

Memorandum for SEAD-63 (Parsons ES, October 1998). 

The purpose of this removal action is to mitigate the source of heavy metals and possibly 

radioactivity through the removal of debris at SEAD-63 thereby reducing the chance of further 

degradation of soils and groundwater. 
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SENECA SEAD-<i3 FINAL EE/CA 

The EE/CA is an evaluation of the removal action alternatives for a site. While similar to an Rl/FS, 

it is less comprehensive. Table 1-1 compares the RI/FS and EE/CA process. The purpose of the 

EE/CA is to present the following: 

• Assess the study area characteristics and justify the need for a removal action 

• Identify removal action objectives 

• Identify removal action technologies 

• Evaluate removal action technologies 

• Propose a removal action that will achieve the removal action objectives. 

Additionally, the EE/CA serves as a basis for the action memorandum and the design of the removal 

action. The action memorandum documents the need for a removal action and the decision process 

leading to a removal action. 

The overall objective of a removal action is to eliminate or reduce the threats to human health or to 

the environment. The primary threat from the soil and debris at this -site is the potential for 

uncontrolled releases of hazardous constituents from the subsoils to the groundwater. The removal 

debris and possibly soils from the site is necessary for the protection of human health and the 

environment. 

1.2 STATUTORY AUTHORITY 

Authority for responding to releases or threats of releases from a hazardous waste site is addressed 

in section I 04 of CERCLA, as amended. The Army has been delegated the response authority for 

Army sites, whether or not the sites are on the National Priorities List of the U.S. Environmental 

Protection Agency (EPA). Under CERCLA Section I 04(b ), the Army is authorized to investigate, 

survey. test, or gather other data required to identify the existence, extent. and nature of 

contaminants, including the extent of danger to human health or welfare and the environment. In 

addition, the Anny is authorized to undertake planning, engineering, and other studies or investi­

gations appropriate to directing response actions that prevent, limit, or mitigate the risk to human 

health or welfare and the environment. 
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SENECA SEAD~3 FINAL EE/CA 

Topography on-site is generally flat with only a small westward slope. · Drainage ditches are 

adjacent to Patrol Road and the east-west trending roads that bound the site to the north and south. 

A light ground depression, sloping south to north, is located in the northeastern quadrant of the site. 

Reeder Creek is located approximately I 500 feet southwest of the site where it flows west into 

Seneca Lake. The site was used during the I 950s and I 960s as a disposal area for classified parts. 

Multiple disposal pits were excavated along a north-south line approximately 200 feet long. The 

individual pits were between IO and 30 feet long and were likely to have been excavated down to 

the surface of the weathered shale. SEDA personnel have identified the types of materials disposed 

at this site as metal p;u:ts. The SWMU Classification Report states that " inert materials" were buried 

within the disposal pits. 

The Expanded Site Inspection (ESI) field work conducted in I 994 (Parsons ES, 1995), provided 

further information on the nature and extent of contamination. Based on the conclusions of the ESI, 

a Remedial Investigation/Feasibility Study (Rl/FS) was recommended and a portion of the field 

activities associated with the RI was performed. The results of the ESI and RJ field work conducted 

are discussed below. 

2.2 REGIONAL GEOLOGICAL AND HYDROGEOLOGICAL SETTING 

2.2.1 Regional Geology 

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock terraces 

mantled by glacial till. As part of the Appalachian Plateau, the region is underlain by a tectonically 

undisturbed sequence of Paleozoic rocks consisting of shale, sandstone, conglomerate, limestone, 

and dolostone. Figure 2-4 shows the regional geology of Seneca County. In the vicinity of SEDA, 

Devonian age (385 million years bp) black shale of the Hamilton group is monoclinally folded and 

dips gently to the south. No evidence of faulting or folding of the sediments is present. 

Pleistocene age glacial till deposits overlie the shale. The till matrix, the result of glaciation, varies 

locally but generally consists of horizons of unsorted silt, clay, sand, and gravel. In the Finger Lakes 

region of New York, the till thickness varies from I to 50 meters. However, on the till plain 

between Seneca and Cayuga Lake it is near the surface and generally thin (Muller and Cadwell, 

1986). In the central and eastern portions of SEDA the till is thin and bedrock is exposed or within I 
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SENECA SEAD-63 FINAL EE/CA 

meter of the surface in some locations. The soils at the site are classified as unsorted inorganic 

clays, inorganic silts, and silty sands. In general, the topographic relief associated with these soils is 

3 to 8%. 

2.2.2 Regional Hvdrogeoloe: 

Regionally, four distinct hydrologic units have been identified within Seneca County. These include 

two distinct shale formations, a series of limestone units, and unconsolidated beds of 'Pleistocene 

glacial till. Overall, the groundwater in the county is very hard, and therefore, the quality is 

minimally acceptable for use as potable water. Approximately 95 percent of the wells are used for 

domestic or fann supply and the average daily withdrawal is approximately 500 gallons. About 5 

percent of the wells in the county are used for commercial, industrial, or municipal purposes. 

Seneca Falls and Waterloo, the two largest communities in the county, are in the hydrogeologic 

region that is most favorable for the development of a groundwater supply. Because the hardness of 

the groundwater is objectionable to the industrial and commercial establishments operating within 

the villages, both villages utilize surface water as their municipal supplies. The villages of Ovid and 

Interlaken. both of which are without substantial industrial establishments. utilize groundwater as 

their public water supplies. Ovid obtains its supply from two shallow gravel-packed wells, and 

Interlaken is served by a developed seepage-spring area. 

Regionally, the till aquifer would be expected to flow in a direction consistent with the ground 

surface elevations. Geologic cross-sections from Seneca Lake and Cayuga Lake have been 

constructed by the State of New York. (Mazola, A.J., 1951 and Crain, L.J., 1974). This information 

suggests that a groundwater divide exists approximately halfway between the two finger lakes. 

SEDA is located on the western slope of this divide and, therefore, regional surficiaf groundwater is 

expected to flow westward toward Seneca Lake. 

Most of the groundwater in Seneca County is derived from precipitation that falls on the land 

surface and percolates into surficial deposits (Mazola, 1951 ). Three geologic strata have been used 

to produce water for both domestic and agricultural purposes. These include the following: 1) a 

bedrock aquifer, which in this area is predominantly shale; 2) an overburden aquifer, which includes 

Pleistocene deposits (glacial till); and 3) a deep aquifer present within beds of limestone present 

within the underlying shale. 

Jul~ 2000 Page 2-7 

p:lpit\projects\sen~ca\s63eecaleecalsectionslfinal \sect-2.doc 



(. 

f) 

1 



SE~ECA SEAD-63 FINAL EE/CA 

The geologic infonnation reviewed indicates that the upper portions of the shale fonnation would be 

expected to yield small supplies of water that would be adequate for domestic use. For 

mid-Devonian shale such as the Hamilton group, the average yields (i.e .. less than 15 gpm), are 

consistent with what would be expected for shale (LaSala. 1968). The deeper portions of the shale 

fonnation, have provided yields up to 150 gpm due to the occurrence of limestone cavities. Very 

few wells in the region adjacent to SEDA utilize the limeston~ as a source of water, which may be 

due to the drilling depths required to intercept this water. Drilling depths of 600 to 700 feet are 

required to obtain water from the limestone. 

2.3 SITE-SPECIFIC GEOLOGY 

Detennination of the site geology was based on the drilling and test pit programs conducted for 

the ESI at SEAD-63 . This program included 3 soil borings in which monitoring wells were 

installed and 12 test pits. The soil borings were drilled to a maximum depth of 8.3 feet below 

ground surface. The locations of monitoring wells and test pits are shown in Figure 2-5. Soil 

boring logs and test pit logs are included in Appendix B. 

Based on the results of the drilling and test pining programs, fill material. till. weathered gray 

shale, and competent gray shale were the four major geologic units identified on-site. A thin 

topsoil layer (0.1 to 0. 9 feet) ,,.as present at all three soil boring locations and IO of the 12 test pit 

locations. The depths to the bonom of the fill. till. bedrock. and the thickness of the weathered 

shale at SEAD-63 are presented in the table below. 

Depth to Depth to 
Bottom of Bonom of 

Boring Fill Till 
Location (feet) (feet) 
MW63-I NA 5 
MW63-2 NA 6.9 
MW63-3 NA 6. 7 
TP63-l >8 ND 
TP63-2 I.I ND 
TP63-3 6.5 ND 
TP63-4 5.0 ND 
TP63-5 NA ND 
TP63-6 3 ND 
TP63-7 2.6 ND 
TP63-8 1.0 ND 

Jul~ 2000 

Thickness of 
Weathered Depth to 
Shale Bedrock 
(feet) (feet) 
., 

8 .) 

1.3 8.2 
1.6 8.3 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
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SENECASE~3 FINAL EE/CA 

Depth to Depth to Thickness of 
Bottom of Bottom of Weathered Depth to 

Boring Fill Till Shale Bedrock 
Location (feet) (feet) (feet) (feet) 
TP63-9 2.6 ND ND ND 
TP63-10 1.0 ND ND ND 
TP63-1 l 3.8 ND ND ND 
TP63-12 0.6 ND ND ND 

NA= Not Applicable 
ND = Not Detennin~d 

The fill material was encountered in test pits TP63- l , TP63-3 , TP63-4, TP63-7 and TP63-11 and 

two drums were found in test pit TP63-6. Fill material thickness ranged from 0.6 feet to over 8 

feet. The fill consisted of waste material with trace amounts of till, gravel sized shale fragments 

and sand. The waste material was comprised of miscellaneous military components. 

The till was characterized as brown or olive gray silt and very fine sand with small (less than 

inch) fragments of shale. Clay lenses were observed occasionally. Larger shale fragments, 

thought to be rip-up clasts, were encountered in some of the soil borings. The till was observed to 

be 5.0 to 6.9 feet thick in the three soil borings perfonned at SEAD-63. 

The weathered shale that forms the transition between till and competent shale was observed in 

all three of the soil borings and ranged in thickness from approximately 1.3 to 3 feet . 

Competent gray shale was observed in all three soil borings. The depths to bedrock ranged from 

8.0 to 8.3 feet below ground surface. In all three soil borings, competent shale was inferred by 

auger refusal. 

2.4 SITE-SPECIDC HYDROLOGY AND HYDROGEOLOGY 

Surface water flow from precipitation events is controlled by local topography and the drainage 

ditches along the northern. western. and southern boundaries of the site . Surface water flow 

d irections in these drainage pathways are shown in Figure 2-6. 
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SENECA SEAD-63 FINAL EE/CA 

As part of the ESI program. three monitoring wells were installed at SEAD-63 . Groundwater 

elevations were measured in all three wells, and are shown on Figure 2-6. Based on these data, 

the groundwater flow direction is primarily to the west and no appreciable changes in the 

groundwater flow direction were observed over the one month period from June 25, 1994 to July 

26, 1994, when groundwater elevations were measured at SEAD-63 . 

2.5 AREA METEOROLOGY 

Table 2-1 summarizes climatological data for the SEDA area. The nearest source of climatological 

data is the Aurora Research Farm located approximately JO miles east of the site that provided 

precipitation and temperature measurements. The remainder of the data reported in Table 2-1 has 

been taken from isopleth drawings from the literature, or from data collected at the Syracuse 

Airport, New York, 40 miles northeast of the SEDA. Meteorological data collected from 1965 to 

1974 at Hancock International Airport in Syracuse. New York, were used in preparation of the wind 

rose. The airport is located approximately 60 miles northeast of SEDA, and is representative of 

wind patterns at SEDA. The wind rose is presented in Figure 2-7. 

A cool climate exists at SEDA with temperatures ranging from an average of 23°F in January to 

69°F in July. Marked temperature differences are found between daytime highs and nighttime lows 

during the summer and portions of the transitional seasons. Precipitation is well distributed, 

averaging approximately 3 inches per month. This precipitation is derived principally from cyclonic 

storms that pass from the interior of the county through the St. Lawrence Valley. Lakes Seneca, 

Cayuga and Ontario provide a significant amount of the winter precipitation and moderate the local 

climate. The annual average snowfall is approximately I 00 inches. Wind velocities are moderate, 

but during the winter months there are numerous days with sufficient winds to cause blowing and 

drifting snow. The most frequently occurring wind directions are westerly and west-southwesterly. 

As Table 2-1 shows, temperature tends to be highest from June through September. Precipitation 

and relative humidity tend to be rather high throughout the year. The months with the most amount 

of sunshine are June through September. Mixing heights tend to be lowest in the summer and 

during the morning hours. Wind speeds also tend to be lower during the morning, which suggests 

that dispersion will often be reduced at those times, particularly during the summer. No 

episode-days are expected to occur with low mixing heights (less than 500 m) and light wind speeds 

(less than or equal to 2 mis). 
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TABLE 2-1 

CLIMATOLOGICAL DATA FOR SENECA ARMY DEPOT 

SENECA ARMY DEPOT 

• TEMPERATURE' (•F) PRECIP' (In) RII' W•) SUN- MEAN NUMBER OF DAYS 

MONTH MAX MIN MEAN MEAN MEAN SHINE'(•/•) CLEAR PTLY.CLDY. 

JAN 30.9 
FEB 32.4 
MAR 40.6 
APR 54 .9 
MAY 66 .1 
JUN 76.1 
JUL 80.7 
AUG 78.8 
SEP 72.1 
OCT 61.2 
NOV 47.1 
DEC JS .I 
ANNUAL 56.3 

14.0 
14.1 
23 .4 
34.7 
42.9 
53 .1 
51.2 
55 .2 
49.1 
39.5 
31.4 
20.4 
36.3 

PERIOD 

Morning (Annual) 
Morning (Winter) 
Morning (Spring) 
Morning (Summer) 
Morning (Autumn) 
Afternoon (Annual) 
Afternoon (Winter) 
Afternoon (Spring) 
Afternoon (Summer) 
Afternoon (Autumn) 

Mean Annual Pan Evaporation' (in) : JS 
Mean Annual Lake Evaporation' (in) : 28 

22.5 
23 .3 
320 
44 .8 
54.S 
64.6 
69.0 
67 .0 
60.7 
50 .3 
39.3 
27 .8 
46 .3 

Number of episodes lasting more than 2 days (No. of episode-days)' : 
Mixing Height < 500 m, wind speed < 2 mis : 0 (0) 
Mixing Height < 1000 m, wind speed < 2 mis : 0 (0) 

Number of episodes lasting more than S days (No. of episode-days)' : 
Mixing Height < 500 m, wind speed < 4 mis : 0 (0) 

t::lllltt: 

1.88 70 
2.16 70 
2.45 70 
2.86 70 
3.17 70 
3.70 70 
3.46 70 
3.18 70 
2.95 70 
2.80 70 
3.15 70 
2.57 70 

34.33 70 

MIXING IIEIGll'r (m) 

650 
900 
700 
500 
600 
1400 
900 
1600 
1800 
1300 

35 3 
so 3 
so 4 
so 6 • 
so 6 
60 8 
60 8 
60 8 
60 7 
so 7 
30 2 
30 2 
so 64 

WIND SPEEDI (m/1) 

6 
8 
6 
s 
5 
7 
8 
8 
7 
7 

' Climate of New Yorlc Climatography of the United States No. 60. National Oceanic and Almospheric Administntion, June 1982. 0.LI for Ithaca Cornell Univmity, NY 
• Mixing Heights, Wind Speeds, 1nd Potential for Urban Air Pollution tlvoughout the Contiguous United States George C. Holzworth, J1n 1972. 
1 Climate Atlas of the United States. U.S. Department of Commerce, I 98). 
4 Climate of New Yorlc Climatography of the United States No 60. National Oceanic 1nd Atmospheric Administntion. June 1982 Oita for Syracuse, NY. 

H IENGISENECA\7SWMU IIGH\T ABLESlffiL 1-1-4 WJ<4 

7 
6 
7 
7 
10 
10 
13 
11 
11 
8 
6 
s 

101 

CLOUDY 

21 
19 
20 
17 
15 
12 
10 
12 
12 
16 
22 
24 
200 
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SENECA SEAD~3 FINAL EE/CA 

Daily prec1p1tation data measured at the Aurora Research Farm in Aurora New York 

(approximately IO miles east of the site) for the period (1957-1991) were obtained from the 

Northeast Regional Climate Center at Cornell University. The maximum 24-hour precipitation 

measured at this station during this period was 3.91 inches on September 26, 1975. Values of 35 

inches mean annual pan evaporation and 28 inches for annual lake evaporation are shown in Table 

2-1. An independent value of 27 inches for mean annual evaporation from open water surfaces was 

estimated from an isopleth presented in "Water Atlas of the United States" (Water ' Information 

Center, 1973). 

Information on the frequency of inversion episodes for a number of National Weather Service 

stations is summarized in "Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution 

Throughout the Contiguous United States" (George C. Holzworth, US EPA, 1972). The closest 

stations for which inversion information is available are in Albany, New York. and Buffalo, New 

York. The Buffalo station is nearer to SEDA but almost certainly exhibits influences from Lake 

Erie. These influences would not be expected to be as noticeable at SEDA. -

SEDA is located in the Genesee-Finger Lakes Air Quality Control Region (AQCR). The AQCR is 

designated as non-attainment for ozone and attainment or unclassified for all other criteria 

pollutants. Data for the existing air quality in the area surrounding the SEDA cannot be obtained 

since the nearest state air quality stations are 40 to 50 miles away from the army depot, (Rochester 

of Monroe County or Syracuse of Onondaga County), and are not representative of the conditions at 

SEDA. A review of the data for Rochester, which is in the same AQCR as the SEDA, indicates that 

all monitored pollutants (sulfur dioxide. particulates. carbon monoxide. lead, and ozone) are below 

state and federal limits, with the exception of ozone. In 1987, the maximum ozone concentration 

observed in Rochester was 0.127 ppm: however, this value is not representative of the SEDA area, 

which is a more rural environment. 

2.6 CONT AMINA Tl ON ASSESSMENT 

Geophysical surveys and test pits were performed during the ESI to identify burial sites at SEAD-

63 . Soil. groundwater, surface water, and sediment were analyzed as part of the ES! conducted at 

SEAD-63 in 1994. The results of the ESI investigation were presented in the report titled 

"Expanded Site Inspection, Seven Low Priority AOCs, SEADs 60, 62, 63 , 64 (A, B, C, and D), 

67. 70 and 71 ", which was issued in April I 995 . A total of 12 subsurface soil samples, 3 
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SENECA SEAD-63 FINAL EE/CA 

groundwater samples. and 4 surface water and sediment samples were collected as part of the ESI 

at SEAD-63. In addition, 18 surface water and sediment samples were collected in 1997 during 

the RI activities. The following sections describe the nature and extent of contamination 

identified at SEAD-63 . 

2.6.1 GeoJ?.hvsical Survev 

2.6.1.1 Seismic Survey 

The results of the sei.smic refraction survey conducted at SEAD-63 are shown in Table 2-2 . The 

seismic refraction profiles shov,·ed 6 to 9 feet of unconsolidated overburden ( estimated at 1,600 

ft/sec) overlying bedrock (11,200 to 13, 400 ft/sec) . The mid-spread data of profile P3 revealed a 

compact 3900 ft/sec. overburden layer. Saturated overburden was not detected by the seismic 

survey. Due to inherent limitations of the seismic refraction method, a thin layer of saturated 

overburden (<2 feet) overlying the bedrock surface would be undetectable. 

Poor surface conditions prevailed during this seismic survey. Snow melt waters and slush covered 

much of the site and in many areas was pooled over frozen ground. These conditions resulted in 

unusually high velocities of the direct arrival waves from the surface layer (typically 2,600 to 4,700 

ft/sec). Therefore, the surface velocities were manually reduced to a value of 1,600 ft/sec (the 

surface wave velocity detected from unfrozen ground on profile P3) during the data interpretation 

phase. The depths to bedrock calculated from these interpretations were corroborated by the depths 

to bedrock measured during the monitoring well installations at SEAD-63 . 

The elevations of the bedrock surface, as determined by these surveys. indicate that the bedrock 

slopes to the west, generally follov,·ing the surface topography. Groundwater flow is also expected 

to move to the west following the slope of the bedrock. 

2.6.1.2 EM-31 Survey 

Figure 2-8 shows the apparent ground conductivity measured at SEAD-63 during the ESL A square 

shaped conductivity anomaly was detected in the northwest portion of the grid. This anomaly was 

correlated to the suspected miscellaneous components burial sites. The large conductivity anomaly 

at the southeastern comer of the grid corresponded to Igloo AO IO I. A linear anomaly running the 

length of the western boundary of the grid was presumably associated with underground utilities or 
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;,1,17" 

Profile Distance1 

Pl -5 
120 

P2 -5 
57.5 

120 

P3 -5 
57.5 
120 

P4 -5 
120 

TABLE 2-2 

SEAD 63 

Expanded Site lospection 
Results of Seismic Refraction Survey 

Ground Water Table 

Elevation2 

Depth Elev2. 

98.8 

100 

97.1 

96.9 

96.6 

98.3 

97.3 

98.1 

101.4 

100.2 

Bedrock 

Depth Elev2. 

6.0 92.8 

5.1 94.9 

9.9 87.2 

7.8 89.1 

6.7 89.9 

8.3 90.0 

8.2 89.1 

6.9 91.2 

8.2 93.2 

7.1 93.1 

1. All distances are in feet along the axis of each seismic profile and were measured from 

geophone #1 of each profile. 

2. All elevations are relative to an arbitrary datum established at geophone #24 of the 

SEAD-63 seismic profile Pl. 

K:ISENECA17SWM\JLOW\T ABLESIT ABLE J.;.1 



) 



SENECA SEAD-63 FINAL EE/CA 

an accumulation of road salt in the drainage ditch along Patrol Road. The guard post in the 

northwestern corner of the grid was also detected. In general, the ground in the western portion of 

the grid exhibited slightly higher apparent conductivities than the ground in the eastern portion. 

The in-phase response of the EM-31 survey is shown in Figure 2-9. The anomaly in the north­

central area of the grid better defines the boundaries of the suspected burial pits; however, the square 

feature identified by the apparent conductivity survey was not detected. Anomalies associated with 

the guard post, the underground utility and Igloo AOlOl were also observed. 

Additional EM-31 surveying was conducted during the RJ field activities and confirmed the findings 

of the earlier survey. 

2.6.1.3 GPRSurvey 

A GPR survey was also conducted at SEAD-63 during the ESI to delineate the extent of the 

suspected burial pits. A layer of conductive shale gravel, typically 12 inches thick, overlaid the 

western portion of the survey area. greatly reducing the radar signal penetration through the 

underlying native soils. In spite of this limitation, the GPR data revealed the presence of several 

areas where the radar signal reflections from the base of the gravel fill and underlying layers 

disappeared. Figure 2-10 shows a typical GPR. profile illustrating anomalies of this type. The 

burial pit boundaries delineated by these anomalies coincided with the boundaries established by the 

in-phase data from the EM-31 survey. 

GPR surveys conducted during the RI confirmed the findings of the ESI survey. 

2.6.1.4 Test Pit Results 

A total of twelve test pits were excavated in SEAD-63 to characterize the sources of the geophysical 

anomalies. Nine test pits were excavated in the area of suspected burial pits located by the in-phase 

response data and the GPR records from SEAD-63 (TP63- I through TP63-7, TP63- l l , and TP63-

l 2). Three test pits were excavated in the square shaped area of increased apparent ground 

conductivities identified by the EM-31 survey (TP63-8 through TP63- I 0). The test pit logs are 

presented in Appendix B. 

July 2000 Page2-19 

p:lpitlprojects\seneca\s63eecaleeca\sectionslfinal\sect-2 .doc 





t 
0 .,, 
8 
t) 

0 

<>-

z =-.::t ~ i,( 

~ 

&)4 

<>-

0 
0 
l/) ,., 
-
0 

z 

+ 

0 

0 

0 

/J{p--

:I'---~ 

-0-

□ 

0 
<{ 
0 
a: 

I \ 

I. 
;=; 
,,. 

\ 

\ :z.. 
) 

LJ 

0 
-.:-

-0-

. - - -- - - - -- -•·- · · 

- - . - - .. :__-::=--: -.-=::-:.~...::_·. -·======;:~~=================::::::::::========:,-----_ 
-~ 
~] 

~ er. b 

z 
0 
0 
I") 

. ..... - ...,;;r· 

,, z ,1', 
'~ ; · 'r9 _ ~ 

\ 0 

0 
z 
0 

~ 

0 z 

-1 

0 

-0-

z 

0 

0 
0 

0 

J 

0 

0 

<>-

0 2J 

22 . 2 

21. 4 

20.6 

I 19.a n; :.-=..,.~, 
19 :::f'; c 

18.2 

17.4 

16.6 

15.8 

15 

14.2 

tJ . 4 

12.6 
E 74150ef / 11.8 

<>-

E 741000 

10.8 

QUADRATURE RESPONSE 
(mS/m) 
LEGENQ 

-------
--- ···--·-·-

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

~ 

... .... . . . · ·· · ··· .... 
±:t!! 'I I I II 'I I I' 11 tt 

7110 

7T 0 
ROAD SIGN DECIDUOUS TREE 

,q ® 
FIRE HYDRANT MANHOL8 

0 CJ 
POU: UTIUTY BOX 

-0-

E:XTI:N1' OF OP~RATIONS 
PAD illENTIFIED BY 
Ell - 31 SURVEY 

.laNOR YATERYAY 

.llAJOR YA n:Rlr AY 

Fl:NCE 

UNPAVED ROAD 

BRUSH LINE 

LANDFII.L EX'l'Elrl' 

RAILROAD 

GROUND SURFACE 
ElZVATION CONTOUR 

A 
GUIDE P03l' 

+ 
COORDINATE GRID 

(250' GRID) 

0 
.IWLBOX/RR SIGNAL 

OVl:RH&AI) UTilJTY 
POU: ~ SURVEY llOHUla:NT 

-0- -0- -0- :ft ( ti 1111A I I 
----- <-=- --&~~ --- ----- ------ ------ ------ = ·..:...::::.- •AAll0=■■ ■ av..,,........_INC. 

~ lf 
l 

~-~) 
18 0 50 100 

{feetf 1 

LJ(NT / PQO..£CT TtTL( 

SENECA ARMY DEPOT ACTIVITY 
ENGINURING IV.lWA?JOH / COS1' AlW.YSJ3 

S!A0-83 ~US COMPONENTS BURIAL SlTX 
OCPI ~­~OOl 

FIGURE 2-9 
EM SURVEY, IN-PHASE RESPONSE 

1· • 100'4 3Zl'TSMml-
V 

~ 



y 

) 



------------------------------------------------------------------------, 

A 
DISTANCE (FEET) 

A' 
1400 

TIME (FT) j 

1360 1320 1280 1240 

I 
~ . . . t. 

0-
; ·: . . ·,•.····· ·. ,.. . . ., . 

ltlftl-ltllff l1tU!Htfflltiliiiiff iff ijfflffi!ff llllUtllllttlUlfo1illlll~11!iillUlJllltlttltllD1itU,iliniltlit\Uftiltl1iiq 1 I IBf I . ,t d11Mltlllllfflllij1QIJHl11 
1- g!.V9a!!··,'.~,'tt:~i2.i . 'i · - · - · . • . a .. ::!2:5:L .) •.. :.· . . . I • .a: j~ . ·• , ~ ;, . _ ~-- ... -_,- . ,,;'f , g . ; , 

' V •' f, "irl,l:J ·. I /. tt'. , ,,.. . ~\,I . . . .... ,.·· -_ - r ~ . . <, " -

, : -.{ .~-. -:;1. K , . -•. . · .• Jiti: f:rlfil 
2- · ~----,,-· --:. __ · ,. -::, ! '. . - ...... '"'~ •·_· ·:·:;>~,> ,:~.-:.~L:,._-

:• f tr-; :,.-. ?. • a ·· am t f · ·· Jt! ~ ~~ tJ~ -- ~ :.,IJ.· ~TI ·, ,,_.'Jl~ffl'h . ,.,, . . ,' •· ~ ;-,y ~o:!i'! f "f· ~-,-;;.~"-1'l'4ji, ·•·• _·.. ·.• ·._ •···_ ,/ . ~ -- . :;"-! "' . m . ,... 

,,,r:1\ 1 
, , · ,j ·· · · -· .- t -- · ~f 1'. N. -. . _ ; . ·< , , ·4 _· __ -'4-:: •· · ::. ,tii·1u . .,.., ! ;,: lffi 

3- ;.· t . . 7 . .. M : ~-- , ': .. , : •· ;:!~ti~" i~J.~ 
k<<".f~ - -~ \t ,~'. ~- • .· . ·. I ' ' :t.· a f !"f:' f 
~ it .. t; ' t : . ,.- i. ; , ~-~- ~ ' : -; 

N ,... • l . ~ . j .,- 1, r · .. · ..... · J :.i. . . . •· M 
"t ,, i . - . t ' ' -;. -~ ' . .,. , . 

·-y ··. ,l i · ff{ ' 'l, '•• f, ' . ·tft . l 
! . 1:-·:-·,n:-· ·-. "' _1 f 't . i BOUNDAFU~S . .., , ,;''lM', . }, ' . I 
~ ••···· ~ .• ~-1• •· ~- ""'lt dj, -~ ' 

4-
Ji / . .,, • . -:" ~' ,f. ( '. ,...... , ' I . t: 

91111~ ' ~1~, -~~ 5 - 4:.:-&LJ:; .,. viaAµ&f!e;:.~ ~:SU . ~ . · · "11&: ? :=~ = , <½RP~ . 

'. '; fi1E~~t l!.~1: .ff . < ·-Jti. -·lit'';_ tf,t )_ i. ,n: !fif Jf tt~! f _; l~ ifl~'- 't'n )t' ~·ii1ut-rr_:, ;.:r _ ,Ji} ,._f::lfHi!ii.' .'?' ,:F :~·:,jlli't ';,f1;:t~1J ·~:rn,r· 
_ 'htn11dbt1tll01 ~~H •~th idtl~~;;,.] i .1wi,i1, •I« i\f~~~~' llf)ltl~l:H r;~ , !t ,, !i 1>.flQJ!ht ~hJ!t~'. 1 : 't t: l!lliW!~lffUln, tid,,~l¼~f\tfl~,fi~ii!l,ltli, 

6 , . .... r..-...;.. ... ·.:., -:r .•• }~. : .. :''':." .• ;·.~ :~:. ',; £~ .;!'•~ · . ·.:•" ·. •~·:~~ ·""'' ·:;:,,, ,, : . .:, ,, .. ,~ ... ~ .••. :· ::., ~~::;.;. ~-:,'..: . }' ;,; . ..; 
i \ ,. ·, j ; d . F ~, t~u- l1 •. .j , n -, f , '' .. ' \ 1 ,., • .. B: h 

; --- ~-,.r,; ·t· t,, •-, ~- . ,.J ,,: . .. , . . •. ,. t . ;~.: ; · . . · • •·'" i . /, , .. , , .1 . ; - ~,., ,,. ,, , ,. •i • ;, : .. • 1; • ~:~. 

f . f ____ f ____.___ ! t l 
7 - ; -----·-- I -- --· t ·-------••N-••---j··----··----- ·-·-·--:--·--·-----···--·~--.. 

R:\liKJ\1'111( ~\.'iE~El,\\k/\l)Ak\fl<i)- , . ,_cow. 

I (ii) 
~~NS 

~ l!NGINIUIR ... G SCI~ INC. 

0.JEHT.fl'ROJECT TITlf 

SENECA ARMY DEPOT ACTIVITY 
ENGINEERING INALUilION / COSl' ANJ.LYSIS 

SIAI>-63 MISCELL.lNEOUS COYPONINTS BURW. SITE 
' DEPT I 0WO NO. 

= 

ENVIRONMENTAL ENGINEERING I 734384-01001 

FIGURE 2-10 

SEAD-63. GPR PROFILE, A-A' 

! ~ SEJ"TE.\4.ID JY99 



() 

I 



Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

ManQanese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Notes: 

TABLE 2-3a 
INORGANIC$ ANALYSIS OF SOIL - SEA0-63 

Engineering Evaluation/Cost Analysis 

Seneca Army Depot Activity 

2 x Average of Average of 
Average of Background Background Soils SEAD-63 Soils 

Soils (ug/kg) (ua/kq) (uQ/ka) 

13340.53 26681 .05 14641 .67 

3.56 7.12 0.26 

5.08 10.15 4.68 

78.43 156.86 73.09 

0.67 1.33 0.66 

0.97 1.94 2.96 

45449.65 90899.30 19976.67 

20.32 40.64 25.31 

11 .39 22.79 12.43 

20.99 . 41 .97 33.15 

24704.74 49409.47 28291 .67 

16.47 32.95 22.24 

10290.18 20580.35 6735.83 

576.14 1152.28 441.00 

0.04 0.09 0.09 

30.39 60.79 38.08 

1487.25 2974.49 1640.83 

0.63 1.26 1.17 

99.42 198.85 94.67 

0.43 0.86 0.38 

21 .41 42.82 22.71 

67.80 135.60 83.28 

Is Average of Site data> 
than 2 x Average of 
Background data? 

No 

No 

No 
No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

A ''Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
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SENEC.-\ SEAD-63 FINAL EE/CA 

Miscellaneous military components were found in test pits TP63-l , TP63-3, TP63-4, TP63-7, and 

TP63- l l. Each of these excavations was characterized by dark gray shale gravel fill overlying 

the burial pits. The base of the burial pits could not be determined in any of these five 

excavations due to the presence of a perched water layer within the buried materials. Components 

found in these test pits included battery assemblies, accelerometers, lock mechanisms, fire/safe 

pins, baroswitches, wiring, and quick connects. Test pit TP63-6 identified two drums buried in an 

up-right position with their tops approximately one foot below grade. Both drums were in good 

condition and very little rust was noted on their surfaces. One of these drums had the words 

"BURIAL PIT" sterrciled on its side. This drum was opened during the test pitting activities and 

electronics components were observed within it. No liquids were observed in the drum and all 

radiation and organic vaporfield screening measurements that were taken ·around and within the 

drum had readings that were equal to background levels. Soil sample TP63-6-l was collected 

from the soils at the base of this drum . Test pits TP63-2, TP63-8, TP63-9. TP63- l O and TP63-l 2 

revealed only a layer of shale gravel to a depth of I foot, \Vhich would_ explain the source of the 

elevated ground conductivity observed by the EM-31 survey. 

The excavated material was continuously screened for organic vapors with an OVM-580B and for 

radioactivity with a Victoreen-190 alpha-beta-gamma rate meter, a Ludlum-19 micro-R beta and 

gamma rate meter and a Ludlum 2221 alpha scintillometer. No readings above background levels (0 

ppm for the OVM, 10-15 microrem per hour for the beta and gamma meters, and 6 counts per 

minute on the alpha meter) were observed during the excavations. 

2.6.2 Radiolo.e,ical Survev 

A radiological survey was conducted at SEAD-63 as part of the RI field investigation in September 

1997. The survey was conducted using a PDR-77 and measured total counts per minute of low 

energy gamma radiation from the grounds of SEAD-63 . As this area was classified as Class II , 50 

percent of the grounds was covered by the survey as outlined in the RI/FS Project Scoping Plan for 

SEAD- 12 and SEAD-63. The results of this survey did not indicate that there were any hot spot 

areas within the grounds of SEAD-63 that required further investigation or an upgrade in 

classification. All readings were within 50 percent of background levels. Typically, levels between 

200 and 300 percent of background may indicate the need for additional surveying and 

investigation. Survey data are tabulated in Appendix C. 
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2.6.3 Soil 

The analytical results for 12 subsurface soil samples collected as part of the ESI investigation for 

SEAD-63 are presented in Table 2-3. These data are compared to the criteria in the Technical 

and Administrative Guidance Memorandum (TAGM): Determination of Soil Cleanup Objectives 

and Cleanup Levels (NYSDEC, 1994). The following sections describe the nature and extent of 

contamination in SEAD-63 soils. The sample locations are shown in Figure 2-5. 

2.6.3.1 Volatile Organic Compounds 

Five volatile organic compounds were detected in two of the 12 soil samples collected. All were 

found at low concentrations and all were below their respective T AGM values. The volatiles 

detected were acetone. 2-butanone. benzene, toluene. and xylenes (total). All five volatiles were 

detected in the sample from TP63-8 and only the latter three were detected in the sample from 

TP63-9 . 

2.6.3.2 Semivolatile Organic Compounds 

A total of 12 semivolatile organic compounds (SVOCs) were found in the subsurface soil samples 

analyzed. Only one SVOC compound. dibenz(a.h)anthracene, was detected in a single sample 

(TP63-9) at an estimated concentration of 28J mg/kg which exceeded its associated T AGM value 

of I 4 mg/kg. All of the remaining concentrations of SVOCs detected in the soil samples from 

SEAD-63 were below their respective TAGM values. 

2.6.3.3 Pesticides/PCBs and Herbicides 

Three pesticide compounds were detected in three of the 12 soil samples collected. The 

pesticides detected were 4,4'-DDE, 4,4'-DDD. and 4,4'-DDT. All three of these pesticides were 

detected at concentrations belo\v their respective T AGM values. 

No PCBs were detected in any of the soil samples . 
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TABLE 2-1 

£SI SOIL ANALYSIS RfSULIS 
IEAD~> ENOINEERINO EVALUA Tl ON/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVlfY. ROMULUS. NY 

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL 
LOCATION SEAO 6) SEAO 61 SEA06l SEAO 6l SEAO 6l SEAO6l 

DEPTH !FEETI IS 1 S H 1 S ) s 
SAMPLE DATE 06/27194 06127194 06/21,... 06/21194 06/21194 06/2&/94 

ESIO FREQUENCY NUMBER NUMBEH NUMBEH TP6l7 TP6ll TP6)8 TP6l l0 TP6l 11 TP6l 12 
LABIO OF ABOVE OF or 22SS66 225506 22SS97 22S60) 225104 22~1!10~ 

SDG NUMBER MAXIMUM DEJECTION TAGM TAGM OE JECTS AflAl YSES 0062 4~062 45062 0062 0062 45061 
COMPOUND UNtfS 

voe. 
Altlo11t ug/Kg 160 l"/4 200 0 1 12 12 U 12 U 160 12 lJ II U 12 U 
1. 8111,111~,ui ug/Kg 46 8"1. )00 0 I 12 12 U 12 U 46 12 U II U 12 U 
8tnUnt ug/Kg 4 ,,,.. 60 0 2 12 12 U 2 J 4 J 12 U 11 U 12 U 
Tolutnt ug/Kg 2) 17•;. uoo 0 2 12 12 U 6 J 2) 12 U II U 12 U 
~'(tt11t (lotal ) ug.,Kg " 

,,.,,_ 1200 0 2 12 nu " II J 12 u II U 12 U 

SVOC1 
Phtn.anlhftnt ug/Kg )I .... soooo 0 I 12 )60 U 390 U JI J 410 U )70 U 390 U 
D, n butyl~thalalc ug/Kg 17 9•1, 1100 0 1 12 )60 U )90 U ,oo u 410 u 370 U )90 U 
Fluo1anthtne ug/Kg 6) 17•,4 50000 0 2 12 380 U )6 J 6) J ,,o u 370 U )90 U 
Btn1o(•)•n lh11cene ug/Kg )0 8'1, 224 0 I 12 380 U )90 U )0 J 410 U )70 U )90 U 
Ctv y11:nt ug/Kg ll 17•;. 400 0 2 12 3110 U 2) J ll J 410 U 370 U )90 U 
lo{2 Ethylhtay1)phlh1late ug/Kg 1600 92•,4 soooo 0 II 12 60 J 11 J 41 J 67 J 240 J 21 J 
8tn,o(b)lu otMlhene uDfKg ll 17% 1100 0 2 12 )IQ u 21 J 38 J 410 U l70U )90 U 
UNI/ O( .. )l110t •nU1e 11e ug/K g ., ,,.,.,_ 1100 0 2 12 180 U 21 J UJ 410 U HOU )90 U 
Be111 0 (.a)vy1t11e ugl>< g 45 17•,4 61 0 2 12 llO U ,. J OJ 410 U l70 U )90 U 
lnd ('II O( I 2) cd)p'f1t0t ug/Kg 37 a·1. )200 0 I 12 380 U )90 U )7 J 410 U )70 U )90 U 
0 1Ltt1l(a h)anttuac:cnc ug/Kg 28 6'1, " I I 12 360 U )90 U ii J 410 U )70 U )90 U 
Ue 111 01u h 1}pt1yt,nr: ug/Kg )1 e•;. soooo 0 I 12 380 U l~IJ )I J 410 U )70 U )90 U 

PEn1PC8S 
4 4' 00E ug/Kg .. 25•1, 2100 0 ) 12 l 8 UJ HUJ 4 UJ ., u II J HJ 44· 000 ug/Kg 2 .... 2800 0 I 12 la UJ 19 UJ 4 UJ ., u )7 u 38 U 4 4 OOT ug/Kg ) ) .,. 2100 0 I 12 JI UJ 39 UJ 4 UJ "u )7 u HU 

METAL I 
AJu111t0um mg/Kg 18000 100•"' 206SO 0 12 12 11700 J 16500 J lllOO J IIOOO J 1)200 J 1)600 J 
Anlunony mg/Kg 0 28 Ho/, 8 11 0 2 12 0 2) J 0 l UJ 0 l UJ 0 ll UJ 0 ll UJ 028 J Aa,rnc mg/Kg 6 1 100% 86 0 12 12 '2 52 )I Sl 0 ., 
Bauum mwi<o 11S 100•"' )00 0 12 12 ◄SI J 59 S J 17 J 72' J 60 J 617 J Bt1yll111m mg/Kg oa 100% I ll 0 12 12 0 54 J 06' J 061 J 0 71 J 082 J 067 J C,ulm1um mwi<o 24 100·~ 248 ) 12 12 0 5e J 0,. J 0 lS J 0 .)8 J ~.li.i'-11,141 0 )< J Calcium mwi<o 41500 100% 125300 0 12 12 lHOO J S-440 J 7410 J 14200 J 27500 J 1130 J Chlou,.11m mwi<o OS 100% lOU 2 12 12 111 J 21 SJ II J 241 J 2S 4 J Ill J Cuball mwl(g 144 100% )0 0 12 12 10 7 ., J 10 J 12 7 124 1'4 Cuppt1 mwi<o .. , 100% 32M 8 12 12 .• : , • -..•:~·: ..., J 20 2 J 21 l J 27 l J 32t J ~llllia!~J hon mwl(g )<)00 100% Je110 0 12 12 2SOOO J 2SOOO J 22700 J 21500 J 28100 J lOSOOJ Lud mwl(g )8) IOO'Ao 2)0 4 12 12 IS& IH 22 l 17.1 llfM.~;~ 1H Mali>n•~um mwi<o 9400 100% 21190 0 12 12 11'0 J 4400 J 400 J S520 J 1,10 J 1110 J Mang•nu, mwi<a 721 100% IOU 0 12 12 >HJ 3SO J OlJ OZJ 411 J ... J Me,cu,y mwi<o 0.0 100% 01 I 12 11 0 .. J 0 06 J 001 J 0 05 J 004 J oos J N1ckr:I mwi<o '84 100•,1, 52$8 0 12 12 38 1 J 231 J 261 J 3H J 41 l J 414 J P01n.,um mwi<o 2110 100% 262) 0 12 12 1)10 J 15)0 J 1670 J 2000 J 1460 J 1460 J S,lernum mwl(g 1 6 100% 2 0 12 12 0 74 I l 1) I . I J 11 II 
Sodium mwi<o 1)8 1)% 1871 0 10 12 124 J so8 J 04 U 46 7 U 64 I J )8) J 
Thalllum mwi<o 0 51 ,2•,1, 0 21 s s 12 s : .,S •P. J 04' U 044 U 04S u 0 )) U 0 )2 U 
Vanadium mwi<o 214 100% ISO 0 12 12 168 J 27 I J ll I J 214 J 187 J 111 J Zinc mwi<o 108 100% 115 0 12 12 857J 616 J 78 J 6H J 76 l J 70 8 J 

OTHER ANALYSES 
TolalSohdl 'A.W/W 151 15 2 .. 8 781 90 2 8) 7 

"'-t'-•._.,._,.__.....,.........,,M•• Page 2 of 2 





SENEC.-\ SEAD-63 FINAL EE/CA 

2.6.3.4 Metals and Cyanide 

Several soil samples were found to contain metals at concentrations that exceeded the associated 

TAGM values. Of the 22 metals reported, 6 were found in one or more soil samples at 

concentrations above the T AGM values. In earlier reports on SEAD-63 (ESI for Seven Low 

Priority Sites, April 1995), a greater number of metals exceeded TAGMs. However, since the 

time of the ESI, more background data have been collected to establish a more representative 

concentration of metals in background. In addition, the 95th percentile value has been selected as 

the background concentration rather than the 95th upper confidence level of the mean, which was 

previously used. The most current background values for metals have been incorporated into this 

EE/CA. Of the metals that exceeded the T AGM, cadmium and mercury were the only metals that 

exceeded their TAGM values by more than a factor of 2. 

Table 2-3a compares the average concentration of metals detected at SEAD-63 with two times 

average background concentrations. Cadmium and mercury are the only two metals present in 

soil that exceed two times the average background concentration of these metals. 

The highest concentration of cadmium was detected in sample TP63-4 (24 mg/kg) and was 

almost 10 times the TAGM value of 2.46 mg/kg. The concentrations of cadmium in subsurface 

soils are shown in Figure 2-11. 

The concentration of mercury in sample TP63-3 (0.49 mg/kg) was the only detected 

concentration of this element that exceeded the T AGM value of 0.1 mg/kg. 

2.6.3.5 Radioactivity 

The gamma spectral analyses of the soil samples collected during the ESI from SEAD-63 are 

shown in Table 2-4. This table shows the principal radionuclides from the Uranium, Thorium 

and Actinium decay series. The principal radionuclides Radium-226. Lead-210, and Uranium-

235 were detected. The presence of the principal radionuclide Radium-228, Thorium-228, and 

Uranium-238 was inferred by the detection of one or more of their associated radionuclides . 

When more than one associated radionuclide was detected, the radionuclide having the highest 

concentration was assigned to that principal radionuclide. Cs-137 and K-40 were also reported in 

the gamma spectral analysis. Potassium-40 is a naturally occurring radioisotope. Cs-13 7 is a 
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SOIL SOIL 
SEAD-63 SEAD-63 
3 2 
6/25/94 6/26/94 
TP63-1 TP63-2 
225672 225673 

RADIONUCLIDE 
ANALYSIS pCi/g pCi/g 

GAMMA SPECTRAL 
Pb-210 2.2 2.2 
Ra-226 1.9 1.6 
Ra-228 1.6 1.4 
Th-228 1.6 1.7 
U-235 0.14 0.09 
U-238 0.71 1.24 
GROSS ALPHA 21 20 
GROSS BETA 43 34 

P:lpillprojectslsenecals63,!ecaleecaltablesluse\s63soil .xlsltbl2-4 

T.. i-4 
Soll Radlonucllde Data 

SEAD-63 Engineering Evaluation/Cost Analysis 
Seneca Army Depot Activity, Romulus, NY 

SOIL SOIL SOIL SOIL 
SEAD-63 SEAD-63 SEAD-63 SEAD-63 
6.5 3 2 3 
6/26/94 6/26/94 6/26/94 6/27/94 
TP63-3 TP63-4 TP63-5 TP63-6 
225674 225675 225676 225677 

pCi/g pCi/g pCl/g pCl/g 

2 2.2 2.5 2 
1.4 1.6 1.8 1.7 
1.6 1.7 1.39 1.8 
1.3 1.4 1.5 1.4 
0.3 0.23 0.16 0.15 

0.66 1.2 1.5 0.7 
20 14 15 19 
28 42 34 39 

SOIL SOIL SOIL 
SEAD-63 SEAD-63 SEAD-63 
1.5 1.5 1.5 
6/27/94 6/27/94 6/27/94 
TP63-7 TP63-57 TP63-8 
225678 225680 225682 

TP63-7DUP 

pCi/g pCi/g pCi/g 

2.4 1.9 1.9 
1.7 1.9 1.9 
2.3 1.6 1.6 
1.7 1.4 1.5 

0.24 0.37 0.48 
1.37 0.88 0.74 

16 20 15 
38 31 28 
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SOIL SOIL SOIL 

SEAD-63 SEAD-63 SEAD-63 

2.5 1.5 3 

6/27/94 6/28/94 6/28/94 
TP63-9 TP63-10 TP63-11 
225683 225821 225822 

RADIONUCLIDE 
ANALYSIS __ pCi/g pCi/g pCi/g 

GAMMA SPECTRA 
Pb-210 2.4 2.7 2.6 
Ra-226 2 1.4 1.9 
Ha-226 1.33 1.3 1.5 
Th-228 1.35 1.27 1.9 
U-235 0.11 0.13 0.14 
U-238 1.32 1.36 0.69 
GROSS ALPHA 18 25 11 
GROSS BETA 29 41 43 

P:\pillprr 'ieneca\s63eecaleeca\lables\use\s63soil.xls\lbl2-4 

lou,8 2-4 
Soll Radionuclide Data 

SEAD-63 Engineering Evaluation/Cost Analysis 
Seneca Army Depot Activity, Romulus, NY 

SOIL SOIL 
SEAD-63 SEAD-63 

3 5 
6/28/94 6/28/94 
TP63-511 TP63-12 
225825 225824 
TP63-11DUP 

pCi/g pCi/g 

2.6 2.6 
1.6 1.6 
1.7 1.5 

2 1.6 
0.14 0.2 

1.5 0.73 
15 14 
46 48 

' E 2 OF 2 



SENECA SEAD-63 FINAL EE/CA 

fission product and is present in the environment due to nuclear weapons testing fallout (Eisenbud 

and Gesell, 1997). 

Background soil samples were collected in 1997 during the RI field activities for SEAD-12 and 

SEAD-63. These samples were analyzed for radioisotopes by gamma spectrometry as well as 

alpha spectrometry for Th-230/2, U-235/8, and Pu-239/240. Some gamma emitters in the 

Actinium, Thorium, and Uranium series that were detected during the ESI are weak gamma 

emitters and are more accurately detected using alpha spectrometry. Alpha spectrometry methods 

provide lower detection limits for certain radionuclides such as Thorium and Uranium isotopes. 

While it would be b~st to compare data derived from the same methods, U-235/238 data from 

SEAD-63, derived from gamma spectrometry analyses, is compared to background data, derived 

from alpha spectrometry analyses. Additional radionuclides detected in background using alpha 

spectrometry or radiochemistry methods other than gamma spectrometry, include Pu-239/240, 

Tritium, Th-230/232, and Pm-147. 

Principal and associated radionuclides were detected in the RI backgroul}d soil sample analyses. 

As in the site soils, Ra-226, Pb-210 and U-235 were detected. In addition, principal radionuclides 

Ac-227, Cs-137, Co-57, Pu-239/240, Ra-228, Th-23 0, Th-232, U-233/234, and U-238 were 

detected. The presence of Ac-227 was inferred by the detection of one or more associated 

radionuclides. When associated radionuclides of principal radionuclides detected were also 

detected, the highest detected concentration of either the associated or principal radionuclide was 

assigned to the principal. Complete background data is provided in Appendix D. 

Comparison to Background 

Summary statistics of the background data compared to the SEAD-63 soil data are presented in 

Table 2-5. Statistics were calculated by assigning one-half the detection limit for a non-detect 

value. The maximum value, however, was reported as the maximum detected value (i .e. non­

detect values are not considered when detection limit exceeded maximum detected value). 

Background data are used in two ways to evaluate the site data. First, the summary statistics for 

the background and SEAD-63 data sets are compared in Table 2-5. The mean for each isotope 

detected at SEAD-63 is below the mean for the same isotope calculated for background for Pb-

210 and Ra-228 . The mean value of Ra-226 and U-238 detected at the site slightly exceeded 

background averages for these same radioisotopes. Maximum values detected in the SEAD-63 

samples were below the maximum detected in background. 

July 2000 Page 2-31 

p:\pitlprojects\seneca\s63eeca\eeca\sectionslfinal\sect-2.doc 



hble2-5 
Comp1rt1on ol Summary Sl1tl1tlc1 In 

Background Soll lo SEA0-83 Soll !or R1dlonuclldH 
SEAD-83 Englnttrlng Ev1luatlon/Co1I An1ly1l1 

Seneca Army Depot Acllvlly, Romulu1, NY 

Parameter Unlll No. of Samolea No. olHIII Free uencv Minimum Maxlmuml21 Aver■a• Medlen 
BKGD SEAD-63 BKGD SEAD-63 BKGD SEAD-63 BKGO SEA0-63 

AcUnlum-227(11 pCl/g 32 0 6 NR 25% 0% 0.05 NR 
Ceslum-137 pCl/g 38 14 12 14 32% 100% 0.05 -0.09 
Coball-57 pCl/g 38 0 5 NR 13% 0% 0.05 NR 
Coball-60 pCl/g 38 0 6 NR 16% 0% 0.05 NR 
Lead-210 pCl/g 38 14 5 14 13% 100% ·o.60 1.40 
Plulooium-239/240 pCllg 38 0 6 NA 21% 0% 0.05 NA 
Promelhlum 14 7 pCilg 32 0 12 NA 36% 0% 2.10 NA 
Radium-228 pCl/g 38 14 29 14 76% 100% 0 .60 1.1 
Radlum-228 oCl/a 38 14 37 14 97% 100% 1.00 0.92 
Thorium-228 pCl/g 0 14 0 14 0% 100% NR 0.86 
Thorium-230 pCl/g 38 0 10 NR 28% 0% 0.20 NR 
Thorium-232 pCl/11 38 0 37 NR 97% 0% 0.45 NR 
Tritium pCl/a 38 0 6 NA 16% 0% 0.05 NA 
Uranlum-233/234 oClla 38 0 19 NR 50% 0% 0.20 NR 
Uranlum-235 1pCl/g 38 14 21 14 55% 100% 0.05 -0.09 
Uranlum-238 IPClla 38 14 28 14 74% 100% 0.15 0.40 
Gross Alpha loClla 0 14 NA 14 0% 100% NA 7 
Gross Bela IPCllg 0 14 NA 14 0% 100% NA 22 

(I) Aclinlum-227 ls lhe principal radionuclide of Th-227. The value of Th-227 was assigned lo Ac-227. 
(2) Maximum Value Oelected 
NA • Nol Analyzed 
NR • Not Reported In Gamma Spectral Analysis Conduded During ESI 
Only principal radionuclides shown. 

Zrs • SlaUatlc for radionuclide generated from WIicoxon Rank Sum teal 

BKGD SEA0-63 BKGD SEA0-63 BKGD 
0.40 NR 0 .22 NR 0.20 
0.70 0.26 0.31 0.06 0.26 
0.10 NR 0.06 NR 0.05 
0.40 NR 0 .13 NR 0.10 
4.30 2.10 5.76 1.76 3.03 
0.20 NA 0.12 NA 0.10 

17.60 NA 6.96 NA 5.10 
2.60 1.6 1.34 1.36 1.40 
350 1.30 1.76 1.11 1.70 

NR I .BO NR 1.22 NR 
2.70 NR 0.78 NR 073 
2.00 NR 0.99 NR 0.90 

60.40 NA 2.31 NA 0.05 
1.90 NR 0.63 NR 0.58 
0 .40 0.26 0.11 0 .06 0.10 
1.40 1.10 0.70 0.69 0 .70 

NA 17 NA 10.57 NA 
NA 42 NA 31 .07 NA 

Z( 1-alpha) • Maximum allowed prob ab lilly lhat WRS lest lncorre<:Uy Indicates lhat tho silo and background datasels are dlsllngulshable (alpha • 0.05) 
Null Hypolhesis: The popula~ons from which lhe two data sets have been drawn have lhe same mean. 

h:leno l3eeca\eeca\11Nes\lb'2_S.Jds 'IO"' 

SEA0-63 
NR 

0 .06 
NR 
NR 

1.70 
NR 
NA 

1.40 
1.10 
1.20 
NR 
NR 
NA 
NR 

0 .08 
0.67 
10.5 
31 .5 

Sid Dev WIicoxon Mean Rank Zrs Z(1-alphe Reject Null I 
.BKGO SEA0-63 BKGD SEA0-63 Hvnothul1? 

0.16 NR 
0.22 0.11 
0.02 NR 
0.08 NR 
5.22 0 .23 
0.05 NA 
4.47 NA 
0 .47 1.36 25.39 25.83 0.0913 1.645 NO 
0.51 0.13 30.51 9.63 -4.3365 1.645 NO 

NR 0.27 
0.48 NR 
0.36 NR 

10.05 NA 
0.33 NR 
0.08 0.09 
0.32 0.26 25.58 25.25 -0.0664 1.645 NO 

NA 2.79 
NA 6.72 

10115/tffl 



SENECA SEAD-63 FINAL EE/CA 

The Wilcoxon Rank Sum test (WRS test) was also used to compare the SEAD-63 soil dataset to 

the background soil data set. Radionuclides detected at the site that were shown to be drawn from 

the same mean as the background population were considered to be indistinguishable from 

background. The basis for this statistical comparison was obtained from the EPA Guidance 

document Statistical Methods For Evaluating The Attainment Of Cleanup Standards (EPA, 1994) 

and Statistical Methods For Environmental Pollution Monitoring (Gilbert 1987)." 

The hypotheses used in the application of the WRS test are: 

Ho (the null hypothesis): 

Ha (the alternative hypothesis): 

The populations from which the two data sets 

have been drawn have the same mean. 

The measurements from the site population tend 

to exceed those from the background 

populations. 

Where Ho is assumed to be true unless the test indicates Ho should be rejected in favor of Ha. If 

Ho cannot be rejected. then it is accepted that the distribution of measurements in the background 

area is very similar in shape and central tendency (average) to the distribution of measurements in 

the area being investigated. The WRS test does not require that either data set by normally 

distributed . 

The WRS test is performed by first listing the combined background and SEAD-63 measurements 

from smallest to largest and assigning the ranks 1,2 etc., to the ordered values. The test handles 

non-detect values by treating them as ties. The methodology for treatment of ties recommended 

by Gilbert ( 1987) was follov,·ed. The ranks of the measurements from the cleanup unit are 
summed and used to compute the statistic Zrs, which is compared to a critical value (Z 1-a) from 

the standard normal distribution. The Zrs statistic is calculated from the following formula: 

July :!000 

ZR~= WRs-n(N+I)/2 
• f ,.. 

i>ArJ-I) 
J=I 

mnJN+I- N(N-I) 12 

-, ' I :! 
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SENECA SEAD-63 FINAL EE/CA 

where: 

m = number of samples in the background data set 

n = number of samples in the on-site data set 

N =m+n 
Wrs = the Wilcoxon Rank Sum of the on-site data set 

g = the number of tied groups 
tj = the number of tied data in the jth grdup 

The critical value Zt-a defines the maximum allowed probability that the WRS test will 

incorrectly indicate that the site and background data sets are distinguishable. This type of error 

is called a Type I error and it denotes a 'false positive' evaluation. The overall Type I error rate 

(a) \Vas selected as 0.05, which represents the 95% confidence interval. 21-a is found from 

Cumulative Standard Nonnal Distribution statistical tables. For a Type I error rate of 0.05, Z 1-a 

(or Z_95) is equal to 1.645. If the calculated Zrs statistic for a particular radionuclide is less than 

Z I-a (1.645), the null hypothesis cannot be rejected. It is therefore concluded that, at the 95% 

confidence level. the measurements of that radionuclide in the on-site population do not tend to 

exceed the measurements of that radionuclide in the background population and that radionuclide 

is eliminated from the database. 

The Wilcoxon Mean Rank for three radionuclides detected in SEAD-63 soil, Ra-226, Ra-228, and 

U-238, is shown in Table 2-5. Based on the results of the WRS test, these radionuclides were not 

distinguishable from background. The remaining radionuclides present in SEAD-63 soils had 

both average and maximum values less than those detected in background. 

Com2arispn of Data to NYSDEC TAGM 

According to NYSDEC T AGM Memorandum 4003, the total effective dose equivalent to the 

maximally exposed individual of the general public, from radioactivity material remaining at the 

site after cleanup, shall be as low as reasonably achievable and less than IO mrem above that 

received from background levels of radiation in any one year. 

Because the concentration of radionuclides detected in the soils at SEAD-63 were not 

distinguishable from background, the total effective dose equivalent due to exposure from soils at 
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SEAD-63 is not considered above background levels of radiation and therefore, are below 

NYSDEC T AGM. 

2.6.4 Groundwater 

Groundwater samples from three monitoring wells were collected as part of the ESI conducted at 

SEAD-63. 

The summary of chemical analyses is presented in Table 2-6. The following sections describe 

the nature and extent of groundwater contamination identified at SEAD-63. 

2.6.4.1 Volatile Organic Compounds 

No volatile organic compounds were detected in the groundwater samples collected at SEAD-63 . 

2.6.4.2 Semivolatile Organic Compounds 

Only one semivolatile organic compound. phenol, was detected in one of the three groundwater 

samples collected at SEAD-63 . The phenol concentration of 2J mg/L detected in sample MW63-

3 is above the TAGM value of I mg/L. 

2.6.4.3 Pesticides and PCBs 

No pesticides or PCBs ,vere detected in the groundwater samples collected at SEAD-63. 

2.6.4.4 Metals 

Numerous metals were detected in the groundwater samples. Two metals, iron and manganese, 

were found in all three groundwater samples at concentrations above their respective state and/or 

federal criteria value. Iron was found in all three of the monitoring wells at concentrations 

between 603 mg/Land 1260 mg/L. which exceeded the state (and federal) criteria value of 300 

mg/L. Manganese was found in all three of the monitoring wells at concentrations between 408 

mg/L and I 070 mg/L and exceeds the NY A WQS standard of 300 mg/L. 
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MAXIMUM 

svoca 
Phenol UG/L 2 

METALS 
Aluminum UG/L 747 
Barium UG/L 83 
Calcium UG/L 295000 
Chromium UG/L 1.1 
Cobalt UG/L 62 
Copper UG/L 2.6 
Iron UG/L 1260 
Lead UG/L 1.1 
Magnesium UG/L 54600 
Manganese UG/L 1070 
Mercury UG/L 0 
Nickel UG/L 10.6 
Potassium UG/L 5340 
Sodium UG/L 146000 
Vanadium UG/L 1.5 
Zinc UG/L 11.6 

Turbidity NTUs 
Conductivity umhos 

h:lan a\s63eeca\eecaltables\USE\gw63-ba.xis 

Table 2-6 
ESI Groundwater Analysis Results 

SEAD-63 Engineering Evaluation/Cost Analysis 
Seneca Army Depot Activity, Romulus, NY 

GROUND WATER 
SEAD-63 
MW63-1 

NYS 7/11/94 
FREQUENCY AWQS NUMBER NUMBER NUMBER MW63-1 

OF CLASS GA ABOVE OF OF SA 
DETECTION CRITERIA CRITERIA DETECTS ANALYSES 

33% 1 1 1 3 11 UJ 

100% 0 3 3 747 
100% 1000 0 3 3 72 .6 J 
100% 0 3 3 89400 
100% 50 0 3 3 1.1 J 
100% 0 3 3 6.2 J 
100% 200 0 3 3 2.1 J 
100% 300 3 3 3mm 
33% 25 0 1 3 1.1 J 

100% 0 3 3 16400 
100% 300 3 3 3!IIJIIM 

0% 0 0 3 0.04 U 
100% 0 3 3 9.7 J 
100% 0 3 3 3870 J 
100% 20000 1 3 3 5710 
100% 0 3 3 1.5 J 
100% 300 0 3 3 7.1 J 

115 
445 

GROUNDWATER GROUND WATER 
SEAD-63 SEAD-63 
MW63-2 MW63-3 

7/11/94 7/11/94 
MW63-2 MW63-3 
SA SA 

11 U FE --
376 743 

71 .2 J 83 J 
132000 295000 

0.91 J 1.1 J 
2.4 J 6.2 J 

-· 1.4 J 2.6 J • .. 
0.89 U 0.9 U 

20000 54800 

M •• • ti 
0.04 U 0.04 U 
4.3 J 10.6 J 

2360 J 5340 
5860 llHlll!H 
0.81 J 1.5 J 
6.2 J 11 .6 J 

60 68 
650 2100 

10/14199 



SESEC\ SE.-\0-63 FINAL EE/CA. 

No other significant concentrations of metals \Vere detected in the groundwater samples collected 

at SEAD-63. 

2.6.4.5 Radionuclides 

The summary of radioactivity analysis results is presented in Table 2-7. No radionuclides from 

the uranium, thorium or actinium series were detected in the three groundwater samples 

submitted for gamma spectral analysis. Gamma radiation from K-40 was also undetected in the 

three groundwater samples. 

Gross alpha radiation \Vas detected at various levels in all three groundv.-ater samples. Levels 

exceeded the radiological criteria for gross alpha radiation (15 pCi/L) in the groundwater at 

MW63-l ("27 pCi/L) and MW63-3 ( l 30 pCi/L). Gross beta radiations were also detected in all 

three groundwater samples. ranging in levels from 7 to 130 pCi/L. None of the groundvvater 

samples exceeded the NYS Class GA standard of 1.000 pCi/L of gross beta radiation. 

Background levels for gross alpha ranged from 0.3 to 5.7 pCi/L and levels for gross beta ranged 

from I to 12.6 pCi/L. Background data is summarized in Appendix D. The higher levels of 

gross alpha and gross beta in the groundwater from SEAD-63 may be due to the relatively high 

turbidity of the samples collected. SEAD-63 groundwater samples had turbidity readings ranging 

from 60 to 115 NTUs. The turbidity of background samples, which were sampled using low flow 

pump purging and sampling techniques that minimize turbidity. ranged from 4.3 to 40 NTUs. 

2.6.5 Surface Water 

Four surface water samples were collected from the drainage ditch along Patrol Road during the 

ES! and eighteen ( 18) surface water samples were collected during RI field work conducted in 

December 1997. A summary of the chemical analyses is presented in Table 2-8 along with the 

ES! data. The complete data set of surface water samples is included in Appendix D. The 

locations of the samples are shown in Figure 2-5. The follov,,ing sections describe the nature and 

extent of surface water contamination identified at S EAD-63. 
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RADIONUCLIDE FREQUENCY 
ANALYSIS OF NY AWQS 

GAMMA SPECTRAL DETECTION CLASS GA 

GROSS ALPHA 

GROSS BETA 

NOTES: 
1. U=not detected above this level. 

100% 15 pCi/L 

100% 1000 pCi/L 

TABLE 2-7 
GROUNDWATER RADIOACTIVITY ANALYSIS RESULTS SEAD-63 ESI 

SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 
SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

MEDIA 

S\11/MU 
WATER 
SEAD-63 

DATE SAMPLED 7/11/1994 

EPA 

MCLs 

15 pCi/L 

10 CFR 20 

FEDERAL HEAL TH Appendix B 
ADVISORY Table 2 

15 pCi/L NA 

4 mrem/year (note 2) 4 mrem/year (note 2) NA 

ES ID M'N63-1 
LABID 

. NUMBER 
ABOVE 
CRITERIA 

2 

NA 

226695 

pCi/L 

27 

51 

2. The 4 mrem/year MCL is intended to be used as a screening device to measure for man-made radionuclides 

hleng\ 63eocaleecallable1\lbl2_7 •I• 

WATER 
SEAD-63 
7/11/1994 

M'N63-2 
226696 

pCi/L 

4 

7 

WATER 
SEAD-63 
7/11/1994 

M'N63-3 
226697 

pCi/L 

130 

130 

9/1/1999 
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2.6.5.1 Volatile Organic Compounds 

Two volatile organic compounds were detected in the surface water samples collected at SEAD-

63. Chlorofonn and toluene were detected at concentrations below the standard detection limits. 

There are no NYS A WQS Class C Standards for these compounds. 

2.6.5.2 Semivolatile Organic Compounds 

Sixteen semivolatile organic compounds were found in the surface water samples collected at 

SEAD-63 ; only two. pentachlorophenol and bis(2-ethylhexyl)phthalate were detected at 

concentrations which exceeded their respective New York State A WQS. Pentachlorophenol was 

detected in one sample, SW63- l. above the A WQS and bis(2-ethylhexyl)phthalate was detected 

in two samples above its A WQS. One exceedence of bis(2-ethylhexyl)phthalate slightly 

exceeded the A WQS ( lJ ug/L). The other exceedence occurred at SW63-3 and was detected at 

68 ug/L which is over I 00 times the A WQS (0.6 ug/L). SW63-3 is located north of the site along 

Patrol Road. 

2.6.5.3 Pesticides and PCBs 

Two pesticides were detected in the surface water at SEAD-63. Neither of the pesticides 

detected, endosulfan sulfate and endrin ketone, have New York State A WQS. 

2.6.5.4 Metals 

Several metals were detected in the surface water samples collected at the site. Aluminum, 

cobalt, iron. lead. and silver \Vere detected above their respective A WQS for Class C surface 

waters in at least one sample. Aluminum was found in IO samples exceeding the A WQS of 100 

ug/L . The maximum hit was 36 times the A WQS. This maximum value was detected in SW63-

2. where the maximum iron hit was detected (9050 ug/L), as well as cobalt and lead which were 

slightly above their A WQS. Silver was found in SW63-l and SW63-3 at concentrations 5 to 9 

times above its A WQS of 0.1 ug/L. 
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Table 2_. 
ESI and PI\IH I RI 8urf1co Walat Analyoll Ruull1 

SEAD_.J Englnffr1ng Ev1luaUon/Co11 An1lyal1 
Sonoc1 Armw Oepol Acllvtly, Romulu1, NY 

SW63-I SW6J.2 SW63-3 S'Ml3-4 63001 63002 
SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURF ACE WATER 
SEAD-83 SEAD-63 SEAl).63 SEA0-113 SEA0-113 SEA0-63 

14-Jun-94 12-Jun-114 14-Jun-114 13-Jun-114 4-Dec-97 5-0ec-97 
SWS06J-I SWS06J.2 SWS06J-J SWSOBJ-4 SWSOBJ-7 SWS063-II 

FREQUENCY NYSAWQS NUMBER NUMBER NUMBER S'.'183-1 SW6J,2 SW63-J SW&J-4 63001 83002 
Of CLASSC ABOVE OF OF ESI ESI ESI ESI Ph111 I RI Ph111 I RI 

UNIT MAXIMUM DETECTION (AQUATIC) AWQS DETECTS ANALYSES 

voe, 
Chloroform UG/l 08 91% 0 2 22 10 U 10 U 10 U ID U I U I U 
Toluene UG/l I 4.5% 0 I 22 to u 10 U ,o u ID U I U I U 

svoc, 
4-Molhylphonol UG/l D 22 45% 0 I 22 ID U It u ID U II U I I U 11 U 
BentoJ■Jpyrtnt UG/l I 45% D I 22 ID U II U I J II U I.IU 11 U 
81n1o(bJfluo,1nth1ne UG/l 09 45% D I 22 ID U II U 09 J II U I . I U I . I U 
Bontojgh1Jpory11n1 UG/l oa 45% 0 I 22 ID U II U 0.eJ II U I. I U 11 U 
81nzofkl!lu0<1nthene UG/l I 45% 0 I 22 10 U II U 1 J 11 U I .I U 1.1 U 
Bi1(2-Elhylhuyl)plllh1l1l1 UG/l 68 91% 06000 2 2 22 lt111lil'H1 J II U - 11 U 1.1 U II U 
Bulylbon.ty1plllh1l1l1 UG/l D 23 36.4% 0 e 22 10 U II U 10 U II U 0.13 J 1.1 U 
Di-n-butytplllh1l1l1 UG/l 0 .15 59.1% 0 13 22 ,o u "u 10 U 11 U 0 059 J 0059 J 
Olbenz(1.h)anthr1c.en1 UG/l 0.8 0% 0 I 22 ID U 11 U 0 .8 J 11 U t .1 U I.IU 
Oi11hyl plllh1l1te UG/l D.29 273% 0 e 22 10 U ti u 10 U 11 U 029 J I .I U 
Fluoranttw,ne UG/l 0 .7 9 .1% 0 2 22 0 .7 J " u 10 U II U I . I U 1.1 U 
lndeno(t ,2.l-c.d)ptr1n1 UG/l 09 45% 0 I 22 ID U II U 08 J 11 U 1.1 U 1.1 U 
P1nl1chk>tophanol UO/l I 45% 0.4000 I 1 22~,:J 21 u 25 U 27 U 2.6 U 2.7 U 
Phen1nlhtene UG/l 0.057 45% 0 I 22 10 U 11 U 10 U 11 U 1.1 U I .I U 
Phenol UG/l o.e 9 .1% 5.0000 0 2 22 10 U 0 8 J 10 U 0 .8 J 1.1 U 1.1 U 
Py,ene UG/l 0 .5 91% 0 2 22 0 .5 J II U ID U II U 1.1 U I.I u 

PESTIPCB1 
EndoauUan IUtflll UG/L 0 .014 4.5% 0 I 22 011 U 0 II UJ 0 .1 UJ 0 .11 U 0014 P 0 .012 U 
Endrin ketone UG/L 0 .046 22.7% 0 5 22 0 II U 0 II UJ 01 UJ 011 U 002 0046 

lilETALS 
AJuminum UG/l 3630 982% 1000000 10 15 22~~lllltlll'.J l~JJifM M\1ll'flll ■11111111 - 123 U 
Anernc UG/L 3.8 45% 1900000 0 I 22 2 U 3B J 2 U 2 U 36 U nu 
Banum UG/L 914 ,oo o-A. 0 22 22 27 8 J 91 4 J 20.4 J 43 1 J 19 B 152 B 
Berylhum UG/l 0 .19 27314 1.1110 0 8 22 0 .1 U 0 I U 0 .1 U 0 I U 0 .1 U 013 B 
Cali'rwum UG/L 0 78 91% I 8628 0 2 22 0 2 U 0 78 J 02 U 02 U OJ U OJ U 
Calcium UG/l 220000 1000% 0 22 22 89100 220000 75300 122000 20500 S8900 
Chromium UG/l 59 22 7% 3412701 0 5 22 oea J 59J 

' J 
o ea J I . I U I.IU 

Cob1II UG/L 72 182% 50000 ' 4 22 '2 J '4DIMIJ 05 U 0 .99 J 1.7 U 17 U 
Copper UG/L 7.9 JU% 20 2877 0 1 22 HJ 7' J HJ 2.IJ 2.3 U 23 U 
Iron UG/l 9050 72.7% 3000000 1 18 22 148 11m 282 - IJl'JIIIMI 25.6 U 
Lead UG/l 20 9 .1% 7.1638 I 2 22 09 U 09 U 0.9 U , .au uu 
Magnesium UG/L 33700 100 0'/o 0 22 22 12900 33700 964-0 18700 5560 9860 
Manganese UG/l 2300 1000% 0 22 22 101 ,2300 7JJ 1200 650 0 .6 B 
Mercury UG/l 0.1 13.6% 0 3 22 D.OJ U ' 004 J 0 .1 J O.OJ J 0 .1 U 0 I U 
Nickel UG/l 18.8 409% 1S4 4866 0 9 22 2.5 J 1a a J 2 .3 J 2 J 23 U 2.3 U 
Potassium UG/L 11600 1000% 0 22 22 3420 J 7910 4200 J 1660J 5640 2700 B 
Silver UG/L 069 9.1% 0 .1000 2 2 221ft:.BMtJ 05 U w..-MliJ 05 U 2. t U 2 .1 U 
Sodium UG/L 59300 1000% 0 22 22 59300 30700 55100 2S400 2230 B 11400 
Thallium UO/l 1.9 4.5% 80000 0 1 22 I 9 J 1.9 U 19 U uu &JU 83U 
Vanadium UG/l 8.9 18 .2% 14 0000 0 4 22 18 J a e J 14 J 1.1 J 1.8 U 1.8 U 
Zinc UG/l 99 1000% 141 .3798 0 22 22 2SJ 99 HJ 12.2 J 18.2 B 5.1 B 

Turbidoly NTU1 8 212 aa 33 25.7 1.93 

......... ~-..C.'&MIIIN-..a-bl1II .QI, ... IWl<WI 
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llbll 2-1 
Est and PhlH I RI Surface Water Analyol1 RHuh1 

SEAD-U EnglnHring Evalu1Uon/Coll Analyola 
Sonoc1 Army Dopol Activity, Romulu1, NY 

63003 63004 83005 83000 63007 63008 
SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
SEA0-63 SEAD-63 SEAD-&3 SEA~3 SEAD-63 SEAD-63 

tt -Doc-97 tt -Dov97 lt -Doc--97 11-Doe-87 11 -Doc-97 11-Dec-97 
SWSD63-9 SWSD63-6 SWSOOJ.12 SWSOOJ.16 SWSOOJ.17 SWSOOJ.18 

FREQUENCY NYSAWQS NUMBER NUMBER NUMBER 63003 63004 63005 63006 63007 63008 
OF ClASSC ABOVE OF OF Ph11tlRI Phan I RI Phl11 I RI PhlulRI Phue I RI PhHI I RI 

UNIT MAXIMUM DETECTION (AQUATIC) AWQS DETECTS ANALYSES 

voe, 
Chloroform UGI\. 08 91% 0 2 22 1 U 1 U 1 U 05 J 1 U 1 U 
Toluene UGI\. 1 4 5'1. 0 1 22 1 U 1 U 1 U 1 U 1 U 

svoca 
◄ · M•lhylphenol UGI\. 0 22 45% 0 1 22 1 U 1 U 0 22 J 11 U 1 U 11 U 
8tn10(1Jpyr•n• UGI\. 1 45% 0 1 22 1 U t U 11 U 11 U 1 U 11 U 
8en1o(blftuoranlh1n, UGI\. 09 45% 0 1 22 1 U 1 U 11 U 11 U 1 U 11 U 
8tnzo(gh1Jperylane UG/1. 08 45% 0 1 22 1 U 1 U 11 U I .I U 1 U 11 U 
8 11n.zolk)ftuo,anlhtn1 UG/L I 45% 0 1 22 1 U 1 U 11 U 1.IU I U 11 U 811(2 -Elhylhexyl)phlh1l1l0 UGI\. 68 91% 06000 2 2 22 I U 1 U 11 U 11 U 1 U I 1 U 
Butylbenzylphlhalate UG/L 0 23 384% 0 a 22 0 12 JB I u 0 23 JB 1.1 U 1 U 11 U Dl-n-butylphlholate UGI\. 0 15 591% 0 13 22 I U O 055 JB 1 I U o 15 JB O 15 JB 0 I JB 
01beru(a.h)1nthr1cene UGI\. 08 45% 0 1 22 I U I u I 1 U 11 U 1 U 11 U Dl11hyl phlh1l1l1 UO/l 029 27 3'1. 0 8 22 1 U I u 0 13 JB 0 071 JB o 074 JB 11 U Fluo,anlh•n• UGI\. 07 91% 0 2 22 1 U I u 1 I U 1.1 U 1 U 0092 J ln<lenol 1.2 .3-«l!pyrene UGI\. 09 4 5'4 0 1 22 1 U 1 U 11 U 1.1 U I U 11 U 
Pentac.hlorophenol UGI\. 1 45% 04000 1 1 22 28 U 2 5 U 2 7 U 2.7 U 26 U 28 U 
Phenanthrene UGI\. 0057 45% 0 1 22 1 U 1 U 11 U 1.1 U 1 U 0 057 J 
Phenol UG/1. 08 91% 50000 0 2 22 1 U 1 U 11 U 1.1 U 1 U 1.1 U 
Pyrent UG/L 05 91% 0 2 22 1 U 1 U 11 U 1.1 U 1 U ooea J 

PEST/PCB1 
Endoaulfan 1ult110 UG/L 0.014 45% 0 I 22 001 U 001 U 0011 U 0.011 U 0011 U 0011 U 
Endnn ketone UGI\. 0048 221% 0 5 22 001 U 001 U 0011 U 0011 U 0011 U 0011 U 

METALS 
AJuminum UGI\. 3830 682% 1000000 10 15 22 t:tif&MfllB 417 8 941 a 30.1 B 12.3 U Mll!llt• Arsenic UGI\. 38 45% 1900000 0 1 22 38 U 36 U 36 U 36 U 36 U 36 U 
Barium UGI\. 91 4 1000% 0 22 22 194 8 205 8 42 I 8 25& B 295 8 38& e Berylhum UG/l 0.19 27.3'4 1.1110 0 8 22 0 It 8 01 U 01 U 0.1 U 0178 O 16 8 
C1&-nium UG/l 0.78 91% 1 8628 0 2 22 0.3 U 03 U 0.3 U 0.52 8 03 U 0 3 U 
Calcium UGI\. 220000 ·1000% 0 22 22 48200 37200 57100 84200 129000 83100 
Chromium UGI\. se 227% 347 2701 0 5 22 11 U 11 U 11 U 1.1 U 1.1 U 12 e 
Cobalt UGI\. 72 182% 5.0000 1 4 22 17 U 17 U 2 2 8 1.7 U 1 7 U 17 U 
Copper UGI\. 79 31.8% 20 2877 0 7 22 2 3 U 2 3 U 2 4 8 uu 23 U 25 B 
Iron UGI\. 9050 72 7% 300 0000 7 16 22 247 138 l!UINM 61.111 ae u R I .HM LHd UGI\. 20 91% 7.1638 1 2 22 11 U 11 U uu 18 U 11 U 11 U 
Magnesium UGI\. 33700 1000% 0 22 22 7610 7540 1M10 1750 18300 10200 
Mangano, UG/L 2300 1000% 0 22 22 oe 855 1930 12& 56 e 959 
Mercury UGI\. 0.1 136% 0 3 22 01 U 0 I U 01 U 01 U 0 I U 01 U 
Nickel UG/L 18 8 409'4 154 488& 0 9 22 2 3 U 2 3 U 3 B 23 U 28 B a e 
Polusium UG/L 11600 1000% 0 22 22 2740 B 5990 6620 4150 B 4170 B 11600 
Silver UG/l 0.89 91% 01000 2 2 22 21 U 2 1 U 21 U 21 U 21 U 21 U 
Sodium UGI\. 59300 1000% 0 22 22 15&00 2660 B 2660 B 1120 B 81 ◄0 10400 
Thallium UG/L 1 9 45% 60000 0 1 22 6 3 U &3 U 63 U 83 U 83 U 63 U 
Vanadium UGI\. 89 182% 14 0000 0 4 22 16 U 16 U 18 U 1& U 16 U 18 U 
Zinc UGI\. 99 1000% 141 .3798 0 22 22 47 B 58 1 ◄ 9 B e.7 B 498 131 8 

Turt>idoty NTUs 194 343 9 21 4.32 0.98 165 

h~-.e::JiMc.e'Mc.a-......~•- ,.,.2ot ◄ IO'IWI 



Tobie 2-1 
ESI and PhaN t Rt Surface Waler Analywl1 R11ull1 

SEAD-U EnglnHring Ev1lu1llon/Coll An1ly1l1 
Seneca Anny Depot Acllvlty, Romulu1, NY 

63009 63010 63011 83012 83013 83014 
SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
SEA0-63 SEA0-83 SEAD-63 SEA0-83 SEAD-63 SEAD-63 

11-uec-97 11-0.t-87 12-0.c-97 12-0.c-87 12-0.c-97 12-0.c-97 
SWS063-19 SWS063-20 SWS063-14 SWS063-10 SWSO&J-15 SWS063-8 

FREQUENCY NYSAWOS NUMBER NUMBER NUMBER 83009 63010 63011 83012 63013 83014 
OF CLASSC ABOVE OF OF Phue I RI PhlH I RI Ph111 I RI PhutlRI Phue I RI Phut I RI 

UNIT MAXIMUM DETECTION (AQUATIC) AWQS DETECTS ANALYSES 

VOCI 
Chloroform UG/l 08 9 .l'h 0 2 22 I U I U I U I U I U o 8 J 
Toluene UGIL I ◄ 5•1. 0 I 22 I U I U I U IU I U IU 

SVOCI 
4-Molhylpllenol UG/l 0 22 45% 0 I 22 I U 11 U 11 U 12 U I .I U 12 U 
Benz:ol•Jpy,ene UG/l I 45% 0 I 22 I U 11 U 11 U 1.2 U I. I U 12 U 
Ben1o(blfluoranlhene UG/l 0.9 .. 5•~ 0 I 22 I U 11 U 11 U 12 U 11 U 12 U 
Bonzolgh•Jporylono UG/l o.8 45% 0 I 22 I U 11 U 11 U 1.2 U 11 U 1.2 U 
8enzolk)ftuor1nthene UGil I 45% 0 I 22 I U I. I U I. I U 12 U 11 U 12 U 
Bi1(2-Elhylhe,cyl)plllhalalo UG/L 66 91% 06000 2 2 22 I U 11 U 11 U 12 U uu 12 U 
Butylbenzylpl,lhalall UG/l 0 23 364% 0 8 22 0 092 JB 11 U 0 .19 J 0 21 J 0 Ill J 1.2 U 
01-n-botylphthal1le UG/L 0.15 59.1% 0 13 22 I U 001 JB 0 062 J 0075 J 0.14 J 0 095 J 
01berul1,h)1nlhr1eene UG/l 08 45% 0 I 22 IU 11 U II U 12 U 11 U 12 U 
Di11hyl pl11hal1la UG/l 029 273% 0 6 22 I U 11 U I .I U 12 U 0.059 J 12 U 
fluor1nthene UG/l 0.7 9.1% 0 2 22 I U 11 U 11 U 1.2 U 11 U I 2 U 
lndenoj 1,2,3-td}pyren• UG/L 09 45% 0 I 22 I U 11 U I .I U 1.2 U 11 U 12 U 
PentachlOf'ophenol UG/l I 45% 04000 I I 22 28 U · 21 U 2.7 U 3.1 U 28 U 2 9 U 
Phenanttuene UG/l 0057 45% 0 I 22 I U 11 U 11 U 1.2 U 11 U 12 U 
Phenol UG/l 06 81% 50000 0 2 22 I U I .I U 11 U 12 U 11 U 12 U 
Pyrene UG/L O.S 8 .l'h 0 2 22 I U 11 U I .I U 12 U I .I U 12 U 

PEST/PCB• 
Endo1ulf1n 1ulf11e UG/l 0014 45% 0 I 22 001 U 0011 U 0012 U 0013 U 0 0058 U 001 U 
Endrin kelone UGIL 0048 22 7% 0 5 22 001 U 0011 U 0012 U 0017 0013 001 U 

METALS 
Aluminum UGIL 3630 882% 1000000 10 15 22 12 3 U 30 B 12 3 U 123 U ,..~ 25.9 B 
Arsenic UG/L 38 45% 190 0000 0 I 22 38 U 3.6 U 38 U 38 U 38 U 38 U 
Banum UG/l 914 1000% 0 22 22 31 J B 255 B 27 .4 B 27 4 B 29 3 B 289 B 
Boryl~um UG/l 0.19 27 .3% 1.1110 0 6 22 019 B o 18 B 0 I U 0 I U 0.1 U 0 I U 
Cadmium UGIL 0.78 91% 1.8828 0 2 22 03 U 03 U 03 U 03U OJ U 0.3 U 
Calcium UG/l 220000 1000% 0 22 22 134000 88400 128000 95200 8ll200 74200 
Chromum UG/l 58 221% 347 2701 0 5 22 11 U I .I U 11 U 11 U I. I U I .I U 
Coball UG/l 72 18.2% 50000 I 4 22 I 7 U 1.7 U 17 U 1.7 u 1.7 U 17 U 
Copper UG/l 7.9 318% 20 2877 0 7 22 2 3 U 2 5 B 2 3 U 23 U 23 U 2 3 U 
Iron UG/l 9050 72 .7% 3000000 1 18 22 258 U 595 B 256 U 256 U ~ 62 B 
Lead UG/l 20 9.1% 7.1638 I 2 22 18 U 18U 18 U I.SU I.BU 18 U 
Magnesium UG/l 33700 1000% 0 22 22 18900 12200 20200 13300 12700 8010 
Manganese UG/l 2300 100.0'h 0 22 22 61 B 2 7 B J 7 B 083 B 7.7 B 47.2 
Mercory UG/l 0.1 13.6% 0 3 22 0.1 U 0 I U 0 I U 0 I U 0 I U 0.1 U 
Nici<el UG/l 19.6 40.9% 154 4888 0 9 22 23 U 2.5 B 2.1 U 2.1 U 2.1 U 2.1 U 
Potassium UG/l 11600 100.0% 0 22 22 4450 8 5010 3180 B 51100 5890 4510 B 
Silver UG/l 0.89 9.1% 01000 2 2 22 21U 2.1 U 2.1 U 21U 2.1 U 21 U 
Sodium UG/l 59300 1000% 0 22 22 8880 23800 13100 22400 28700 12300 
Th1lhum UG/l u 45% 80000 0 I 22 8.3 U 63U 83 U 8 3 U 63 U 83 U 
Vanadium UG/l 6.9 18 2'h 14 0000 0 4 22 18 U 18U 18 U 18U 18 U 18 U 
Zinc UG/L 99 1000% 141 .3796 0 22 22 4 I B 51 B 13 2 B 10 3 B 24 U II 5 B 

Turbidity NTU1 O 57 088 0 68 0.48 4.18 208 

........ /C.l'iMce ....... ......,__,. ·J•f'4 .,w, ... 



Table 2_. 
E81 and Phna I RI Surface Waler Anolytll R11ulta 

SEAD-'l Englnffnn; Evalu1llon1Co1t Analy1l1 
S.neca Arm1 Depot Activity, Romulus, NY 

63015 63016 12214 12216 
SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
SE>.0-63 SEAD-63 SE>.D-6l SE>.0-63 

12-0.c-97 13-0.c-97 4-0.c-97 12-Dec-97 
SWSD6l-5 SWSD63-13 SWSD6J.1 SWSD63-14 

FREQUENCY NYSAWQS NUMBER NUMBER NUMBER 63015 63016 12214 12216 
OF CLASSC ABOVE OF OF Pha11 I RI Phast I RI Ph111 I RI Phue I RI 

UNIT MAXIMUM DETECTION (AOUATICI AWOS DETECTS ANALYSES 

voe, 
Chloroform UG/L 08 91% 0 2 22 IU I U I U I U 
Toluene UGIL I 45% 0 1 22 IU I U 1 U I U 

svoc. ,-.·:;~. ~-~ \ ·. :i -~ 
◄ - Melhylphtnol UG/l 0 22 45% 0 I 22 1 U 11 U 11 U 11 U 
Benzo(1Jpyrene UGIL I 45% 0 I 22 1 U 11 U 11 U 1.1 U 
8enzo(b}ftuor1nthen1 UGIL 09 45% 0 1 22 IU 11 U 11 U 11 U 
Benzo(ghiJperylono UG/L 08 45% 0 I 22 1 U 11 U 11 U 11 U 
81nz<>lkll!uor1nlhent UGIL I 45% 0 1 22 I U 11 U 11 U 11 U 
811(2 · Elhylhtxyl)phth1!1te UG/L 68 91% 06000 2 2 22 1 U 11 U .. u 11 U 
Butylbenzylphlhalale UG/l 0 23 364% " 0 a 22 I U I I U 0092 J 11 U 
Ot-n-butylphthalato UGIL 0 15 591% 0 13 22 I U 0 ll J 0 071 J 11 U 
01benz(1.h)1nthr1CAnt UGIL 08 45% 0 I 22 I U 11 U 11 U 11 U 
o,,thyl pt,th11,u, UG/l 0 29 213% 0 6 22 I U 11 U 0 09l J 11 U 
fluo,1nthen1 UGIL 01 91% 0 2 22 I U 11 U 11 U 11 U 
lndeno( 1,2 ,3-c.dJpyr,nt UGIL 09 45% 0 I 22 I U 11 U 11 U 1.1 U 
Penlac.hlorophenol UGIL I 45% 0 4000 1 I 22 25 U 21 U 2 6 U 2.7 U 
Ph1n1nthren1 UGIL 0 057 45% 0 I 22 I U 11 U I I U 11 U 
Phenol UGIL oe 91% 50000 0 2 22 I U 11 U 11 U 11 U 
Pyrtnt UGIL 05 9.1% 0 2 22 I U 11 U I . I U 1.1 U 

PEST/PCB, 
Endo1utf1n Iulf11e UGIL 0014 45% 0 I 22 001 U 001 U 005 U 0012 U 
Endnn hlone UGIL 0 046 22 7% 0 5 22 0018 001 U 0064 U 0012 U 

METALS 
Aluminum UG/L 3630 682% 1000000 10 15 22 Efl1l,1lffli 12 3 U 1-vti~i , f~B 123 U 
A111mc UGIL 38 45% 1900000 0 I 22 36 U 36 U 36 U 36 U 
81num UGIL 91 4 1000% 0 22 22 12 9 B 26 B 18 5 B 265 B 
Beryllium UG/l 0 19 27 3% I 1110 0 6 22 0 I U 0IU 0 I U 0.1 U 
Cadrnum UGIL 016 91% 111628 0 2 22 03 U OJ U 03 U 03 U 
Calcium UGIL 220000 1000% 0 22 22 40100 72500 28100 126000 
Chromum UG/L 56 227% 3412701 0 5 22 11 U 11 U 11 U 1.1 U 
cation UG/L 7.2 162% 50000 1 4 22 17 U 17 U 17 U 1.7 U 
Copper UGIL 79 316% 20 2877 0 1 22 2.3 U 2 l U 2 3 U 23 U 
lton UGIL 9050 72.1% 3000000 7 16 22 ~ .. "l<ffl:. 498 B 150 256 U 
lead UGIL 20 91% 7 1638 I 2 22 19 B 18 U 18 U 18 U 
M1gnu1um UGIL 33700 1000% 0 22 22 6080 10600 5460 111800 
Manganese UGIL 2300 1000% 0 22 22 89 48 5 1118 38 B 
Mercury UGIL 01 ll6% 0 3 22 0 I U 0 I U 01 U 0.1 U 
N1ci<el UGIL 1a a 409% 154 41166 0 9 22 21 U 21 U 3 7 B 21 U 
Potassium UGIL 11600 1000% 0 22 22 1660 B 1970 B 4960 B 2640 B 
Silver UGIL 0 89 91% 01000 2 2 22 21 U · 21 U 21 U 21 U 
Sodium UGIL 59300 1000% 0 22 22 19200 2440 B 2320 B 12600 
Thallium UGIL 19 45% 80000 0 I 22 93 U 03 U 6 3 U 63 U 
Vanadium UGIL 89 18 2% 14 0000 0 4 22 18 U 16 U 16 U uu 
Zinc UGIL 99 100.0% 141 3798 0 22 22 303 116 2 8e e 15 9 B 

Turt.daty NTU1 167 1 75 25 7 Olla 

hW'Q-...C..~-..C.. ..... ~•- ,. ◄ of4 1w1.-. 



SENECA SEAD-63 FINAL EE/CA 

2.6.5.5 Radioactivity 

Table 2-9 presents the radioactivity analysis results for the surface water samples collected at 

SEAD-63 . Principal radionuclides from the actinium, uranium and thorium series were detected 

in the twenty-two surface water samples submitted for radiological analysis. Principal 

radionuclides Ac-227, Co-60, K-40, Ra-226, Th-230, Th-232, Tritium, U-233/234, U-235, U-238, 

and Pm-14 7 were detected. The presence of Ac-227 was inferred by the presence of associated 

radionuclides Ra-223 and Th-227. When associated radionuclides are present, the highest 

detected concentration of either associated radionuclide or principal radionuclide was assigned to 

the principal radion~clide. Pm- 147 was detected in one surface water sample. 

Gross alpha radiation was detected in the 9 of the 22 surface water samples and gross beta 

radiation was detected in 12 of the 22 surface water samples. The levels of gross alpha and gross 

beta radiations in the samples were comparatively low (between 0 and 5 pCi/L for gross alpha 

and between l.6U and ·16 pCi/L for gross beta). The levels of gros_~ alpha and gross beta in 

sample SW63-2 were significantly higher: gross alpha was detected at 75 pCi/L and gross beta 

was detected at I 50 pCi/L. The turbidity of this sample was relatively high (212 NTUs) and may 

have contributed to the higher gross alpha and beta levels detected in this sample. 

There are no Class C Surface Water Ambient Water Quality Standards established by New York 

State for radionuclides. However, the levels of radionuclides detected in the surface waters 

surrounding SEAD-63 were compared to background concentrations of radionuclides collected 

from the site. Summary statistics for both the background locations and SEAD-63 samples are 

shown in Table 2-10 (background surface water locations and data are provided in Appendix D). 

Statistics were calculated as described in Section 2.6.3.5. All radionuclides detected in SEAD-63 

surface water were detected in background samples except for Cobalt-60, Radium-226, Thorium-

230, and Uranium-233/234. The maximum concentration of each radionuclide detected at 

SEAD-63 exceeded the maximum background concentration. 

The Wilcoxon Rank Sum test described in Section 2.6.3.5 was conducted on radionuclides from 

the SEAD-63 surface water data set and the background surface water data set. Table 2-10 

includes the Wilcoxon Mean Rank for SEAD-63 surface water samples and background samples. 

The results of the Wilcoxon Rank Sum test indicated that concentrations ofTh-227 (daughter of 
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PARAMETER UNITS 

Actimum-227 oCill 
Culum-137 oCI/L 
Cob■ll - 57 pCill 
Coball -60 oC~L 
Plutonium-2391240 oCill 
Radium-226 1CIIL 
Thortum-230 1CIIL 
Thonum-232 pCI/L 
Tntium pCill 
Uranium-2331234 p( ill 
Ur ■nium-235 C ill 
Ur ■nlum.238 0 ill 
Promethium 147 0 VI. 
Pot.111um- ◄O o Ill 
Gron Aloha 0 ill 
Gron Bela 0 ill 

SW6l-1 SWSJ-2 

ESI ESI 

VALUE QUAL ERROR VALUE QUAL ERROR 

NR NR 
12 ND 8 NO 

NR NR 
NR NR 
NA NA 

14' 5 NO 1417 NO 
NR NR 
NR NR 
NA NA 
NR NR 

51 .75 ND 5385 ND 
NR NR 
NA NA 

-18 88 130 eo 
1 3 75 32 
e 4 150 30 

NOTES. O.tecied Princ,pal RlldlonudidH only Ihown. 

VALUE 

Table 2-t 
Surface Water Radlonucllde O~ta 

SEAO-aJ Englnoorlng Euluellon/Cost Analy1l1 
Seneca Army Depot Acllvlly, Romulus, NY 

SW6J-J S'MlJ-4 SWS06J-10 
83012 

ESI ESI Ph11el RI 

QUAL ERROR VALUE QUAL ERROR VALUE QUAL 

NR NR 04 u 
12 ND 13 ND 1B u 

NR NR 04 u 
NR NR 27 u 
NA NA 04 u 

1114 4 NO 1802 NO 04 u 
NR NR 01 UJ 
NR NR 02 u 
NA NA 171 J 
NR NR 0.1 

8093 ND 80 78 NO 02 u 
NR NR 0 ◄ 
NA NA ND 

12 60 -15 38 ND 
0 3 5 e 02 
8 4 16 1 28 u 

No aurfIce w■ltr cnltri1 for Clan C Surf•~ W1t11I are 1vall1bl• for thnt r1daonuchde1. 
ND · Not dotIcted, NR · Not reported, NA· Not 1n1lyud. 

h~~-..C.'lllitilN'rl6-4ilu'v, .. -43•11 
,.,, 

SWS063-11 SWS063-12 SWSDU13 
63002 63005 63018 

Ph■H I RI Ph11e I RI Ph■H I RI 

ERROR VALUE QUAL ERROR VALUE QUAL ERROR VALUE QUAL ERROR 

02 02 J 02 03 u 02 04 02 
1.1 u 3.8 u 32 u 
15 u 01 u o, u 
2 u 2.1 u 81 u 

02 03 u 02 0.1 u 01 02 u 01 
01 0&285 UJ 0.17 o &28& UJ 0 23 04 u 01 
01 04 UJ 03 02 u 02 oe u 03 
0 1 03 UJ 0.1 0.1 u 0.1 0.2 u 01 

17◄ 243 UJ 171 2114 J 1114 289 UJ 171 

O ◄ 0.8 u 0.3 04 UJ 03 o, J 04 
01 02 u 0.1 0 1 J 02 03 UJ 0 1 
03 02 UJ 02 02 J 02 0.3 J 03 

ND NO 809 40 3 
ND NO ND 

,e 1.9 1 .◄ 0.3 u 0.9 23 u 13 
18 61 J 0.9 ea 1 2 2 1 u 11 

•1111118 



SWS063-14 SWS063-14 
12216 63011 

Phase I RI • DU Ph11tl RI 

PARAMETER UNITS VALUE QUAL ERROR VALUE QUAL ERROR VALUE 

Actinium-227 oCi/L 03 u 0.1 03 u 01 01 
Cesium-137 pCVL 28 u 86 u 43 
Cobah-57 pCVL 1.9 u 24 u 0.7 
Cobah-60 p i/1. 6.2 u 4.7 u 26 
Plutonium-2391240 D i/1. 0 I u 0 I 0.1 u 02 0 I 
Radium--226 D i/1. 0.3 J 02 0 I J 02 0.4 
Thorium-230 oC i/1. 0.2 UJ 02 0.1 UJ 0.1 03 
Thorium-232 D Ill 01 J 0 I 0.1 UJ 0 I 02 
Tritium o Ill 243 J 177 171 J 174 11.1 
u,enium-2331234 D Ill 19 J 06 00 J 04 06 
Uranlum-235 p VL 02 J 02 0.1 J 0.1 0.1 
Uranlum-23& pCl/l 07 J 04 04 J 02 05 
Promethium 1 ◄ 7 pCl/l ND NO 
Pol111ium-◄O oCVL NO NO 
G,011 AJDha oCl/l 38 UJ 23 04 J 23 02 
G,011 Bela oCi/L 34 u I 8 30 u 2 4 

·- ,-..c.'f:alltN1n6-4ittl .. .--e.1 ... 

Table 2-8 
Surface Waler Radlonucllde Dala 

SEAD-63 Engineering Evaluallon/Co11 Analyala 
Seneca Anny Depol Acllvlly, Romulus, NY 

SWS063-15 SWS063-16 SWS063-17 
63013 63006 63007 

Ph11t I RI 1'11111 I RI Ph11t I RI 

QUAL ERROR VALUE QUAL ERROR VALUE QUAL 

UJ 02 02 u 01 03 u 
u 25 u 18 u 
u 06 u 08 u 
u 2.3 u 74 u 
u 0 I 04 u 02 0 I u 
u 0.1 05285 UJ 0 15 04 u 
UJ 03 02 u 02 0 I UJ 
J 02 01 u 0 1 0 1 
J 110 2:14 J 176 225 J 

03 05 03 12 J 
0.1 01 01 01 J 
03 04 02 06 J 

ND NO ND 
ND NO ND 

2 22 u I 3 36 u 
u 22 60 -,-5- - 36 u 

..,, 

SWS063-18 SWS063-10 SWS063-20 
63006 63009 63010 

Ph11tlRI Phan I RI PhlH I RI 

ERROR VALUE QUAL ERROR VALUE QUAL ERROR VALUE QUAL ERROR 

0.1 02 u 03 0.3 u 0 1 01 02 
15 u 1.7 u 31 u 
0.7 u 0.5 u 09 u 
1.1 u 3.5 u 4.4 2 

02 02 u 03 02 u 02 02 u 02 
02 02 . 02 0.4 u 0.1 0 I 02 
01 0.1 UJ 02 0.2 02 02 u 02 
01 02 u 0.1 0.1 UJ 01 01 UJ 0 I 
174 140 J 171 115 J 170 167 J 173 
06 01 0.4 01 03 07 03 
0.1 03 u 0.1 0.2 u 0.1 02 02 
0.4 0.3 02 0.4 02 o., 02 

NO NO ND 
NO NO NO 

2 27 u 16 37 u 22 44 u 26 
21 84 1.7 31 u 2.1 32 u 18 

•111• 



SWS063-5 
63015 

Ph11a I RI 

PARAMETER UNITS VALUE QUAL ERROR 

Actinium-22 7 0 ill 02 u 02 
Ceuum-137 0 ill I u 
Cob.ln-57 Dill 08 u 
Cob.1lt-60 Dill 32 u 
Plulonium-239/240 pill 0.1 u 0 I 
Rod,um-226 pCill 02 02 
Thorium-230 pCill 04 u 03 
Thorium-232 pCill 0.1 u 02 
Tnl!um Dill 176 J 188 
Uranium-2331234 Dill 02 UJ 02 
Uranlum-235 Dill 01 0 I 
u,amum-239 Dill 02 0.1 
P,omelhium 147 D ill NO 
Po11111um-•o D ill NO 
Cron Alpha D i/l ts u 1 
01011 Otll DCl/l 16 IU 09 

h ~-.OlMc.a-..C..~•-Ved-dlU'f ,_-6J1la 

SWS063-6 
63004 

PhaH I RI 

VALUE QUAL ERROR 

04 u 02 
4 u 

06 u 
38 1.3 
02 u 02 

0 5285 UJ 018 
06 03 
01 0.1 
167 J 177 
03 u 0 I 
03 u 01 
03 u 0 1 

NO 
NO 

1 3 u 07 
56 1 

Table 2-9 

Surfaca Walar Radionuclide Oala 
SEA0-83 Engineering Evaluallon/Co11 Analy1l1 

Seneca Army Oapol Acllvlly, Romulu1, NY 

SWS063-7 SWS063-7 SWS063-8 
1n1 ◄ 63001 63014 

PhlH I RI-OU PhaH I RI PhlH I RI 

VALUE QUAL ERROR VALUE QUAL ERROR VALUE QUAL 

0 I J 0 I 02 UJ 01 03 J 
I 4 u 04 u 58 u 
06 u 02 u I u 
04 UJ 28 J 07 91 
03 u 02 02 u 02 02 u 

0 5285 UJ 0 19 02 J 03 04 u 
04 u 03 04 UJ 0 1 08 UJ 
02 UJ 01 0 1 J 0.2 02 J 
225 J 174 198 UJ 172 140 J 
02 u 02 01 u 02 04 UJ 
02 u 0 I 02 u 01 0 I 
01 UJ 01 02 UJ 0.1 01 

NO ND ND 
NO ND ND 

03 u 05 04 u 08 02 
7 3 J 07 85 J 06 B u 

SofJ 

ERROR 

03 

48 
02 
01 
04 
02 
193 
03 
01 
01 

18 
14 

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

SWS063-9 
63003 

PhoH I RI 

VALUE QUAL ERROR 

0 I UJ 02 
5 u 
I u 

7 7 u 
02 u 02 

0 5285 UJ 018 
02 UJ 02 
0 1 u 01 
225 J 171 
03 u 02 
0 1 01 
0 I 0 I 

ND 
ND 

03 u 1 
5 7 1 4 

ltlllM 



Parameter Unit No. of Sample• No. of Hila freci u.ncy 
BKGO SEAO-U BKGO 8EAD·IJ BKGD SEAD-U 

Actimum-227 ( 1) lpCo/L 9 18 3 5 33% 28% 
Cob•ll-57 lpCo/L 9 18 0 0 O'lo 0% 
Cobalt-GO lpCo/L 9 18 0 4 0% 22% 
C111um-137 lpCo/L 9 18 0 0 0% 0% 
Plulonium - 23912◄0 ll>Cill 9 18 0 0 0% 0% 
Prome1h1um 1 ◄ 7 IOCill 9 I 4 I 44% 100'1, 
Ridoum-226 pCill 9 18 0 6 0% 33% 
Thonum-230 pCill 9 18 0 2 0% 11% 
Thouum-232 ll>Cill 9 18 2 6 22% JJ% 
Tohum OCo/L 9 18 4 15 44% 83% 
Uran,um-233/234 pCo/L 9 18 0 10 O'lo 58% 
Uranium-235 pCo/L 9 22 6 10 67% 45% 
Uraniu,n.238 l>Cill 9 18 4 18 44% 100% 
GrouAJoha OColl 9 22 4 9 44% 41•4 
GrouBela OCul 9 22 5 12 56'1, 55•1, 

(t) Actin,um-227 11 lhe Pf1napal ,a~onuchde of Th -227 The valut of lh-227 was 1111gned to Ac-227 
NA · Nol Analyud 
NH • Nol Repor1ed in Gamma Spectral Analy111 Conduc.ted Ounng ESI 

. . ••• 2,10 
Compul1on ol Summary St1ll1llc1 In 

Background Surface Wiler to SEA0-63 Sur1.ce Water 
lor Radlonuclidu 

SEA0-63 Engineering Ev1lu1llon/Co1t Analy1l1 
S1nec1 Army Depot Acllvlty, Romulu1, NY 

Maximum 
Minimum O.leclId VIlut Average 

BKGO SEAD-tS BKGD SEAO-tS BKGD SEAD-U 
0 10 005 001 040 0 It 0 15 

NO ND NO ND ND NO 
NO 0 20 NO 080 NO 281 
NO NO NO NO NO NO 
NO NO ND NO NO NO 
000 6690 6130 6690 30 31 6690 
NO 0.10 NO 0 30 NO 022 
ND 005 ND 060 NO 017 
0 10 005 0 10 020 0 11 009 
IJ 50 8110 15800 284 00 8860 17113 
NO 005 ND 190 NO 054 
005 010 010 3347 009 5 54 
005 005 0 30 O 70 0 13 0 30 
0 40 000 1150 7500 J 6J 4 43 
I 10 080 27 40 15000 9 57 It 30 

Mtdlan 81d0.v 
BKGO BEAD.fl BKGD BEAD.fl 

0 10 0 15 001 009 
NO NO NO NO 
NO 2 05 NO 2 20 
NO NO NO ND 
NO NO NO NO 

3195 8690 21 24 
NO 020 N1J 005 
NO 0 13 ND 01J 

010 0 10 002 005 
78 50 171 00 5301 SJ 38 

ND 050 ND 047 
0 10 010 002 It 86 
010 0 JO 008 0 19 
1 25 095 4 08 1560 
J to 5 65 It 45 3119 

Nute 'lv'hen umplo wu repo11ed H NO, one half lh• dolechon hml w■t au,gned lo the 1ample for lhe purpoHI of c.alwlahng 1talt1bc1. e.cc.ept lor lh1 mu1mum value . ~uch onty con1KMred delec.ted valuH 

h Wl~a'-6)Hu\H<.•\lable1\<ad dala.., ,IW•b .,. 

WllcoHn z,. Zl1.,.lph1) Rtjecl Null 
Mun Rank !!r~~~-

BKGD SEAO-U 
1061 1$69 I 7027 I 645 YES 

.. 

16 5 12 75 ·1 3148 1845 NO 
106 17 47 J 2186 1645 YES 

1006 18 43 2 7239 1645 YES 
9 18 5 2 3589 1645 YES 

20 JJ 14 23 -17009 1645 NO 
1544 16 23 0 2177 1645 NO 

011tW200l 



SP.,;EC.-\ SEAD-63 FINAL EE/CA 

Ac-227). Radon 222. tritium, U-235, and U-238 were distinguishable above background levels. 

All of these radionuclides are naturally occurring. Tritium 's presence in the environment is also 

attributable to atmospheric weapons testing (Michel, 1995). 

2.6.6 Sediment 

A total of 22 sediment samples were collected during the ESI and the RI field work conducted in 

December 1997. These samples were collected in the same locations as the twenty-two surface 

water samples as shown in Figure 2-5. The summary of the chemical analyses is presented in 

Table 2-11. The complete data set for sediment data is provided in Appendix D. The following 

sections describe the nature and extent of sediment contamination identified at SEAD-63. 

2.6.6.1 Volatile Organic Compounds 

Three volatile organic compounds were detected at lov,: concentrations in samples S063-2 and 

SD63-3 . The maximum concentrations of acetone, 2-butanone, and -toluene were detected at 

concentrations of 1501 mg/kg, 351 mg/kg and 141 mg/kg, respectively, in sample S063-3 . 

Acetone was detected in 6 other samples and 2-butanone was also found in SD63-2. No criteria 

exist for these VOCs in sediments. 

2.6.6.2 Semivolatile Organic Compounds 

A total of 2 1 SYOCs were identified in sediment samples collected at SEAD-63 . Six of the 

SVOCs were detected at concentrations above their respective criteria in samples SD63-I 8 and 

SD63-19. Two of these SVOCs, benzo(a)pyrene and benzo(a)fluoranthene, were detected at a 

concentrations greater than twice the sediment criteria value. 

2.6.6.3 Pesticides and PCBs 

Six pesticide compounds were detected in five of the sediment samples. None of the pesticides 

was over its respective NYSDEC criteria value. 
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Table 2-11 
ESI and Phu1 I RI 011e Sedlm1n1 

SEA0-413 EE/CA 
S.nec1 Army 0.po1 Activity 

,.,., SEAO~l &EAOU SEAO~l SEA0-11 SEAO.e) SEA0-83 SEAOel SEAhGJ 
loc:_ld SW6C>eJ , I SWSOOl-2 SWSOOl •l SWSOOl-4 &WSOOl-9 SWSDel -18 swsoe1.,s SWS063-8 

"""'' SEOtMENT SEOIMEtll S[OIMENT SEOIMENI SEOIMENI SEOIUENT SEOIMEUT SEDIMENT 
l1mp_ld SDel -1 So«IJ -2 SOGl-l S063-4 8)10) &)IOI 8)113 6)114 

••- 0.,-h 0 o 0 0 02 02 02 02 
........ Oop<h 0 I 0 I 0 I 01 04 04 04 0 4 
11,npl,t D•I• 8/13'94 6112/94 0/1l/V4 8/IW4 12111197 121111'97 12JIVV7 1211 2197 . .,,... ,)'.,. SA SA SA SA SA SA SA SA ......... ESI ESI ESI ESI Pl&I P1S1 PISI PISI 

11 
it ! I.! I 

h h Hl ii 
1; 

P111mel1r Un• 
,I H Value 0 Value Q var.,.. o VallM Q v., .... Q Value Q Vlllue Q Value Q 

Vol11Ue Organic Compound, 

Action• UGIKG 150 0 42857 o • 21 IS U 21 UJ 12 UJ ISO J ro J JS J 18 u IS U 
Melh-,1 ethyl litlone UGIKG 1s o oas2• o 2 21 IS U I J 12 UJ ,. J II U 17 U 18 u .. u 
Totuent UGIKG 14 0 04762 l&Sft BALC 0 I 21 IS U 18 UJ 12 UJ .. J 18 u 17 U II U IS U 
S1m1.vo1e11te Org.nk Compound, 
2-M11hy~1phlht .. n1 UGll<G 14 0 09524 1149 BALC o 2 21 00 U 100 UJ JOO U 120 UJ ISO U 12 J 120 U 94 u 
A c1n1phlh1n1 UGIKG 10 0 14290 4732 8.ALC 0 l 21 ... u 100 UJ 390 U 120W ISO U OJ 120 U 94 U 
Aunaphlhy'ene UGIKG 82 0 142M 0 l 21 480 U 100 UJ )90 U 120UJ 150 U 

" J 
120 U 94 u 

Anth1aun1 UGIKG 250 0 42851 3611 8Al.C 0 9 21 ''° u 
100 UJ )90 U 48 J 150 U UJ 7. J •• u 

81n.io(1~nUv•c•n• U<ll!<G 1100 09S2l8 44 HltB 2 20 
21 \i~;fflJ ,~~u, -~ ., IS J ., -~ ., J 

B•n.iO(l)p)'f4nt UO/l<G 2000 0 95231 44 tlUB IJ 20 21 -~ -.~. • I:· J ;_, . ~ 

~ 
22 J 12 J 

e.,.1,°'t,)t\uo,•nlh•n• UGIKG 5300 0 95231 44 HH Q 14 20 21 i'' '{ l \t. : J . t .c."'- • J 23 J ,. J 
81ruo(gtuk>4:ryl,en1 UGIKG 2100 0 85238 o 20 21 le J 71 J )I J 230 J IIJ ISO 74 J II J 
Benzo(lllnUOfenthtne UGIKG 570 OMMT 44 ••.a 10 14 21 t •r~. it,.J !1.1· ;·,.•Jll, J ~ ·.;1;.11lJM J lwll!ltl4J 17 J ,~111\\llt liitlill~ J ., J 
811j2 •Elhylh1 •yt)phlhalal• UGIKG 110 052381 070 BAJ..C o II 21 2S J 700 UJ 390 U 720 W 13 J •• J 120 U 94 u 
0vtylbanirlphlh1lll• UGIKG 22 0 2381 o s 21 480 u 700 UJ 390 U 120 UJ 150 U 120 U 120 U 94 u 
CllblUola UGIKG 00 D 47019 0 10 21 480 u 100 UJ )90 U 34 J ISO UJ 280 J 17 J 94 U 
Ch1yun, UGll<G 2300 0 852)8 44 UH8 13 20 21 -' , d i~' ; •:: / .. J ,., '\• ·r:11♦ J .,,.~~ .. --J '2J ll!·'lli J.!ll l~~.\~J I) J 
01 ,n ,butrlphlh1l.tle UGl><G 18 0 47819 0 10 21 480 U 100 UJ )90 U 720 UJ 9S J 120 U 14 J 04 u 
01•n•octylphlh1lllt UGIKG 19 0 04182 0 I 21 480 U 100 UJ 10 J 720 UJ 150 U 120 U 120 U 04 u 
Oibeni(1.h)1nthr1cene UOll<G 1200 0 52)11 0 II 21 480 u 100 UJ 390 U 140 J 150 U 250 12 J 94 u 
Oitianzofutln UGIKG JO 0 09S24 0 2 21 480 U 100 UJ J~ u no UJ 150 U JS J 12D U 94 u 
Owthyt phlhai.le UGll<G 02 0 J]l)] 0 1 21 480 U 700 UJ 390 U 120 UJ 150 U 120 U • 4 J 04 u 
Ftuo11nlh1n1 UGl><G 4100 0 G52J8 3'!08 BALC o 20 21 110 J 240 J 100 J 120 J JI J 1100 J IIO 2S J 
Fluo11n1 UGIKG 110 0 14268 no BAlC 0 l 21 ,eo u 100 UJ 390 u 120 UJ ISO U ,. J 120 U •• u 
lndtno( l .2.l •cd)py11n1 UGIKG 2SOO 0 QS2J8 44 Utt& 10 20 21 .... ,j~J , .• . • . •. , .. J 42 J ·>·11·~, " J W/,l:.M ~ ... , 9'J ,'/.· ;, . 
Naphlhai.n. UGIKO 21 0 09524 1014 BA1.C o 2 21 410 U 700 \JJ 390 U I UJ l&O U 21 J 120 U •• u 
Ph1n1nth11n1 UGIKO 1400 I 40$4 BA&.C 0 21 21 •• J 120 J so J 210J 12 J .. a sa, II J 
Phenol UGIKO '' 004112 17 8A1C 0 I 21 480 u 100 UJ , .. u 720 UJ 150 U 120 U 120 U 04 u 
Py,en• UGIKG l200 0 05231 32412 BALC 0 20 21 100 J 220 J 110 J eoo, 24 J 1300 J 120J II J 
Pa•llcklH 
4,4'·000 UGIKG 30 004782 0 lll HHS I I 21 4 9 UJ I UJ )OUJ -J I l U sou 8 2 U "u 
4.4'-00E UGIKG 8 2 0 142&8 0 )]8 lit18 l l 21 49 UJ ~h :~·::;1LJ6:J J 8 UJ J 7 l U sou 8 2 U "u 4.4',00T UGIKG 8 3 009524 0 3)8 Utl8 2 2 21 ow 7 UJ 39 UJ ;.,;.k , J 7 l U S9 u 8 2 U "u 
Aloclo1 - l260 UGIKG 44 0 04782 0 02704 HUB I I 21 48 UJ 70 UJ 39 UJ 72 UJ I) U SD U 82 U 41 U 
Endo1ulf1n I UGIKG 7 5 0 09524 I 014 BALC 2 2 21 2~ UJ t! ;1a•:: 1,1; J -.. <': ."< : ... , l 7 UJ 38 U ) u l 2 U HU 
Endo,ulf1n sulfate UGIKG 12 0 09524 0 2 21 4 8 UJ 7 UJ J 8 UJ • 2 J 7 l U SD u 02 U "u 
End11n ketone UGIKG 84 004702 0 I 21 48 UJ I UJ 39 UJ 04 J 7 l U sou 82 U "u 
Me11l1 
AJuminum MG/KG 18700 I 0 21 21 7S90 11700 J 11100 11000 J 11800 10900 12900 ll090 
Auenx: MGIIIG •• I 8lEl I 21 21 4 I l 7 J 0 24 J " 41 • ll 
Bll~m MGl><G 107 I 0 21 21 JO l J us J 312 908 J es, J SU J ?OD 627 
Beryltum MG/KG 01 I 0 21 21 0 44 J 0!>9 J 0 S2 J 0 S4 J OM J 048 J 049 043 
Cadnvum MGl><G 0 8l 0 19048 08 lEl 2 4 21 OS J tC£.:U1:, 0 38 J ,;i/~J 01l U 0 I U 009 U 008 U 
Cak:1Um MGl><G 211000 I 0 21 21 101000 89800 J 31500 )4100 J I0SO 34800 27300 103000 
Chromium MGl><G 244 I 10 lEl o 21 21 UIJ HH J 20] J 112 J 114 17S 231 IS 2 
Cob•• M()l)(O , .. I 0 21 21 ,oe J 11 9 J II 2 10 5 J 10 7 J 93 J 121 .. 
Copptr MGll<G •20 I 10 lEl II 21 21,_.,..iJW: 11:1\11,:KIP !.(/Jl)IIN,.S \~..Ult.Ii J llk'.!¥Mll .. ~ .,,_. ~, 
Cyanide MG/KG 21 004783 0 I 21 00 u 087 W 0 SJ U 0HW II W 082 UJ IW 012 UJ 
Iron MG/KG 29700 I 20000 lEl I 21 21 17100 18200 J bNA .. 11700 J :~••:;J&M 17800 11111 17200 
lud MGl><G >142 080952 JI lEl s 17 21 J)SUR 3' 4 UR 27 SUR 312 UR 26$ J -...ailJ 17 2 
M1gnu11.1m MG/KG 10100 I 0 21 21 ISOOO 13800 J 8210 HOO J SOI0 8280 - ••so 
Mang1nue MGl><O HS I >140 lEl D 21 21 44D r&tl:i• J 280 ~J 284 344 

_, 
255 J 

M11cu,-, MGll<G 0 12 02)81 0 IS lEl 0 5 21 004 J ooe J 003 J 0 12 J 0 11 OJ 007 W 009 U 007 U 
Nickel MG/KG 44 2 I 18 lEl 19 21 2tf~\~ .. Wll'.i!,dil:J i,:l\&I lfltBIIJ !MRal 11S11111 - ~ Po111sium MG/KG 2S70 I 0 21 21 IJI0J 2570 J 1)40 J 1870 J ISJO J 2290 1980 1280 
Selenium MGl><G 2 I 0 28571 0 8 21 082 U OH UJ II OU J 2 U IS U 2 I 12 U 
SodlUm MGl><G S71 0 I09S2 0 17 21 121 J ... J IDIJ IIOJ 2U J 313 J 2S8 170 
Th1llum MG/KG 2 3 0 142M 0 3 21 OU U 0 41 UJ 034 U 082 UJ 27 W 2W 23 ,. u 
Vanadium MG/KG 21 I 0 21 21 199 27 5 J ID I 212 J 20 ◄ J 212 20 173 z.,,. MG/KG S34 I 120 LEl s 21 21 105 li!R:.'iHIJ •• tMIIJIIIJ ID 2 J 908 J - ... 

,,,. ....... -,,, ...... c ..... \oa,,....,, .... ..,_ ..... ~U!l•~flr.ciluwll 



Tabla 2-11 
ESI and Phue I RI Dalo Sediment 

SEAD-63 EE/CA 
Seneca Army Depol Activity 

..... SEAO~J 5EA0-8J SEA06l SEAO-GJ SEAOU SEAO.eJ SEAD-tJ 
Loc_kt 6WSDeJ S swsoe1.u SWSDel 14 SWSOOJ 10 SWSOSJ 14 SWSDel -10 SWSDeJ- 17 
Mahli 6E.01MENI 6l'OIMENI Sl:OIM[UT S£OI ... Etll SEOIM[Nf SEDIMENT Sf.OIMENJ 
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2.6.6.4 Metals 

Twenty-two metals were detected in the sediment samples collected at SEAD-63 . Arsenic, 

cadmium, copper, iron, lead, manganese, nickel, and zinc were detected at concentrations that 

exceeded their respective NYSDEC criteria values. Copper, manganese, nickel, and zinc were 

detected at concentrations at least twice, but not more than five times their respective criteria 

values. Copper was found in all but three samples above its criteria; nickel was found in all but 

two samples above its criteria. Manganese was found in nine samples where it exceeded its 

criteria and zinc was found in five samples above its criteria. 

2.6.6.5 Radioactivity 

Table 2-12 presents the summary of the radioactivity analysis results for the sediment samples 

collected at SEAD-63 . The gamma and alpha spectral analyses of the sediment samples collected 

at SEAD-63 showed various levels of principal and associated radionuclides from three natural 

radioactive decay series including the thorium series. the uranium series and the actinium series. 

Principal radionuclides from these series that were detected include Pb-210, Ra-226, Ra-228, Th-

228, U-233/234, U-235 , and U-238. The presence of Ac-227 was inferred by the presence of Th-

227. All of these radionuclides are naturally occurring. When associated radionuclides are 

present, the highest detected concentration of either associated radionuclide or principal 

radionuclide was assigned to the principal radionuclide. In addition, Cs-137 was detected in 11 

samples. Cs-137 is a fission product and is present in the environment due to nuclear weapons 

testing fallout (Eisenbud and Gesell. 1997). Potassium-40, a naturally occurring radioisotope, was 

detected in the four samples collected during the ESL Analysis for this isotope was not requested 

during the R1 sampling event at SEAD-63 . 

Gross alpha and gross beta radiation was also detected in the four sediment samples collected at 

SEAD-63 during the ES! (this analysis was not performed on sediment during the R1 field 

investigation). 

No NYSDEC criteria exist for reported levels of radionuclides in sediment. However, 

background sediment samples were collected at SEDA during the R1 field investigation and are 

used for comparison. Summary statistics for the background data and the SEAD-63 sediment 

data are presented in Table 2-13 and were calculated as described for soil in Section 2.6.3.5. 
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LOC_ID SWSOeJ-20 swsoeH 
SAMP_IO 63110 8311$ 
TOP 03 02 
BOTTOM 05 04 
MATRIX SEDIMENT SEDIMENT 
STUDY PhuelRI Ph11t f RI 

PARAM UNIT VALUE QUAL ERROR VALUE QUAL EIIIIOR VALUE 

Adnlum-227 oCVo 05 u 0.1 02 u 0 .3 0 .3 
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fabte 2-1> 
Comp1rt1on of Sunvnary Staill1tlca In 81c•ground Sediment to 

SEAO-tJ S.dlmenl for RadlonuclldH 
SEAO-IJ EnglnNr1ng Ev1lu1Uon/Co1I Anoly1l1 

Seneca Arm~ Depot Activity, Romulu1, NY 

M111knum 
Parameter Unlta No. of Somoloa No. of HIia f,., uencv Minimum O.teci.d Valuea AvtraN Median lldO.v 

BKGD SEAD-IJ BKGD SEAD-IJ BKGO BEAO-IJ 
Actinium-227 (1) loCVo 8 17 5 4 63% 24% 
Coball-57 lnr.Vo 9 18 0 0 1)'14, 1)'14, 

CoboN-60 ld.Vg 9 18 0 0 1)'14, 0% 
Culum-137 inc Vo 9 22 I II 11% 11()% 

Tritium inc Vo 9 18 2 0 22% °"' lucS-210 loCVg 9 22 0 9 °"' 2714 
PlulONUm-2391240 loCVo 9 18 2 0 22% °"' Rodium-228 loCVg 9 22 e 17 97% 77% 
Thoriurn-230 oCVo 9 18 3 12 33% em 
Thorium-232 oCVo 9 18 8 18 10()'14, 100% 
Uranium-233123-4 pCVg 9 18 3 17 33% 84% 
Uranium-235 oCVo 9 20 3 4 33% 20% 
Uranium-238 pCVg 8 22 1 13 11% 511% 
Radium-228 pCVg 9 22 a 19 89% 96% 
Promethium 147 oCVo 9 NA a NA 89% NA 

(1) Ac1in1um 227 11 Iha pnnc,pal r1dionucJK1o or Th-227. The valua raportad fof Th-227 wu 11 ■igned lo l\c.227. 
NA • Not anatyud 
NR . Nol reported in Ganvna Spticital An1ty1i1 c.onducied duriog ESI. 
ND · Nol dallclod 
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ND 
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005 
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oeo 
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IIEAD-4J B1100 IIEAD-4J BKGD IIEAD-4l B1100 IIEAD-4J BKGO 
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ND ND ND ND NO NO NO NO 
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040 080 130 051 094 045 oeo 0 24 
005 020 009 013 001 0.10 0.05 0.09 
024 oeo 140 0 34 oeo 030 041 o 19 
055 2 40 300 181 1 73 190 195 043 

NA 18.30 NA 11 39 NA 12 00 NA 459 

No11 When umple wH repor1ed u NO. one half tht deltctJon 11ml wH auiQned lo 1he ul'l"ptl for lhe purpo111 of eak:ulallng 1tala1llc1. ucepC for lhe mallimum v1hJ1 . .....-.d'I only conatderad deleclad vakM1 
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SENECA SEAD-63 FINAL EE/CA 

This table includes the Wilcoxon Mean Rank for each data set. The complete background data 

set is provided in Appendix D. 

All radionuclides detected at SEAD-63 , except for one, Pb-210, were detected in background 

samples collected. Lead-210 is a decay product of Ra-226, which was detected in background 

samples. The maximum value of each radionuclide detected in the sediment at SEAD-6l was 

greater than the maximum value of detected in background sediment except for Th-232, U-235 

and Pu-239/240. Average values of Cs-137, Ra-226, Th-230, U-233/234, and U-238 at SEAD-63 

were above average background levels. However, the results of the Wilcoxon Rank Sum test, 

conducted as describ~d in Section 2.6.3.5, indicated that Ra-226 was not elevated above the 

background data set. All of these radioisotopes except for Cs-137 are naturally occurring and Cs-

137 is present in the environment due to nuclear weapons testing fallout (Eisenbud and Gesell, 

1997). 

Because no NYSDEC criteria exist for radionuclides in sediment. clean up guidelines for soil 

were used to determine if the radionuclides distinguishable from background at SEAD-63 are 

potentially of concern. Although exposure to sediment can differ from surface soil exposure, 

under the likely exposure scenarios at SEAD-63, exposure to either media would be similar, 

incorporating the following pathways: direct exposure, ingestion and dermal contact. According 

to NYSDEC T AGM Memorc.ndum 4003, the total effective dose equivalent to the maximally 

exposed individual of the general public. from radioactivity material remaining at the site after 

cleanup, shall be as low as reasonably achievable and less than IO mrem above that received from 

background levels of radiation in any one year. 

In order to compare the site sediment data to the IO mrem/yr T AGM, a dose equivalent was 

established using RESRAD. This model uses dose assessment methodology recommended for 

use in deriving site-specific soil guidelines. In addition, RESRAD calculates a dose equivalent 

using site specific information (such as geometry of the site, radionuclide activities. and site 

hydrology). RESRAD's applicability is to soil. however, due to the similar exposure pathways, it 

is being used to determine if sediment is a media of concern with respect to radionuclides. 

Radionuclides distinguishable from background in sediment were input into RESRAD to 

determine the dose equivalent above background for four different exposure scenarios. 

Maximum values detected were considered to be conservative. Radionuclides considered 

included Cs-137, Th-230, U-233/234, and U-238. Lead-210 was also considered since it was not 

detected in background. but was in the site data. A recreational child, a park worker, and 
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construction worker scenario were selected as the most likely exposure scenarios under the future 

use plans for SEAD-63. 

Table 2-14 shows the results of the RESRAD runs for the three scenarios. Site specific inputs and 

RESRAD output files are provided in Appendix E. The highest dose equivalent is generated 

under the construction worker scenario due primarily to the ingestion of Pb-210. Even though the 

maximum values of each radionuclide distinguishable from background w~re used and 

background contribution of these radionuclides were not considered, the dose equivalents for 

each scenario are below the I Om rem/yr NYSDEC T AGM value. Therefore, sediment is not 

considered a medi~ of concern with respect to radionuclides. 

2.6.7 Contamination Assessment Summarv 

The results of the ESI and R1 field work conducted at SEAD-63 indicate that past activities on 

site have had some impact on the soil quality. It is also possible that past activities on site may 

have impacted the groundwater and surface water quality, though the elevated chemical and 

radiogenic results in the groundwater samples may be due solely to the high turbidity levels of 

those samples. 

Miscellaneous military debris was found in several test pits on site. The extent of the former 

disposal pits on site were confirmed by geophysical surveys and the test pits conducted. The 

chemical and radiological impact on environmental media due to past activities on site is 

summarized below. 

Soil 

The soil analysis results indicate that soils are impacted by cadmium in several areas that were 

investigated by test pits during the ESI at SEAD-63. Cadmium concentrations in three test pit 

samples exceeded the T AGM value of 2.4 mg/kg by up to an order of magnitude. Mercury was 

detected in one test pit sample (TP63-3) at a concentration of 0.49 mg/kg, exceeding the T AGM 

value of 0.1 mg/kg. The average concentrations of both cadmium and mercury in SEAD-63 soils 

exceeded twice the average background concentration. 
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Table 2-14 
RESRAD Dose Equivalents for Sediment Exposure 

Seneca Army Depot Activity, Romulus, NY 

RESRAD Out_1>_ut (3) . . 
Maximum RESRAD Residential Construction Worker 

Values Detected Input (2) Dose Dose 
Parameter (1) Units In Sediment (pCl/g) (pCl/g) Equivalent Equlvalel\t 

BKGD SEAD-63 mrem/yr mrem/yr 
Cesium-137 pCi/g 0.60 1.50 1.50 2.969 2.329 
Lead-210 pCl/g ND 9.10 9.10 1.857 4 .045 
Thorlum-230 pCi/g 1.40 2.20 2.20 7.65E-02 2.42E-01 
Uranium-233/234 pCi/g 0.90 1.30 1.30 2.04E-02 6 .27E-02 
Uranium-238 pCi/g 0.80 1.40 1.40 1.32E-01 1.49E-01 

TOTAL DOSE EQUIVALENT (TAGM = 10mrem/yr above background): 5.055 6.828 

( 1) Only radionuclides distinguishable from background and those present in SEAD-63 sediment, but not present in 
background sediment were considered. 

Recreational Child 
Dose 

Equivalent 
mrem/yr 

1.632 
7.95E-02 
2.49E-03 
6.34E-04 
6.20E-02 

1.777 

Park Worker 
Dose 

Equiv a lent 
mrem/yr 

1.88 
6.05E-01 
2.82E-02 
7.39E-03 
7.B0E-02 

2.854 

(2) The average value or one-third the maximum value above background is recommended for input into RESRAD. However, the maximum value was used 
as a conservative input. Other RESRAD inputs are provided in Appendix E. 
(3) RESRAD Output is provided in Appendix E. Reported dose equivalents are for t=0 years. 
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Based on a statistical comparison of radionuclide data from SEAD-63 and from background, the 

level of radionuclides from SEAD-63 are not distinguishable from background. Therefore, the 

soils at SEAD-63 do not exhibit a dose equivalent above the NYSDEC TAGM (IO mrem/yr 

above background). 

Volatile organic compounds, semivolatile organic compounds, and pesticides were detected at 

low concentrations and only one semivolatile compound, dibenz(a,h)anthracene; was found at a 

concentration that exceeded its associated TAGM value. Dibenz(a,h)anthracene exceeded its 

TAGM value by 2 in one soil sample from TP63-9. 

Groundwater 

Radioactivity analysis results indicate that the groundwater in MW63-3 (located hydraulically 

downgradient of the disposal pits) may be impacted by gross alpha and gross beta radiation. The 

level of gross alpha radiation in this well was an order of magnitude above the NYS A WQS Class 

GA and federal drinking water criteria. In addition. gross alpha levels exceeded the NYS A WQS 

in MW63- I, which is considered to be the background location for the purpose of the ESI). 

Gross beta radiation levels detected in the groundwater samples collected from groundwater 

monitoring wells MW63-3 and MW63- I may be similarly impacted, though the elevated gross 

beta levels may be due to the high NTUs of those groundwater samples. The NYS A WQS for 

gross beta was not exceeded. 

Other constituents that were detected include one semivolatile organic compound and metals. 

Phenol was detected at a concentration of 2J mg/L. exceeding its criteria value of I mg/L. Iron 

and manganese were detected above their criteria in all of the groundwater samples collected at 

SEAD-63. 

Surface Water 

Surface water at SEAD-63 has been impacted by SVOCs (primarily phthalates). Two SVOCs 

were detected at levels exceeding the NYS A WQS. In addition, aluminum, cobalt, iron, lead and 

silver were detected above their respective NYS A WQS. 
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Radionuclides present in background surface water locations were detected in the surface waters 

at SEAD-63. In addition, Co-60, Ra-226, Th-230, and U-233/234 were also detected at SEAD-

63. The maximum and average values of the radionuclides detected at SEAD-63 were greater 

than the maximum and average background concentrations. Gross alpha and gross beta levels 

were significantly greater at SEAD-63 in at least one surface water location (SW63-2) than at 

background locations. However, the elevated levels at SW63-2 may be due to the high turbidity 

of this sample. Statistical comparison of the SEAD-63 and background data sets indicate that Ac-

227, Radon 222, tritium, U-235, and U-238 are elevated above background. There are no NYS 

Ambient Water Quality Standards for radionuclides in Class C surface waters. 

Sediment 

Sediment at the site has been impacted by semivcilatile organic compounds (mostly PAHs) and 

pesticides. The PAHs benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)anthracene, 

chrysene, benzo(a)pyrene, and indeno( 1.2,3-cd) pyrene were detected at concentrations which 

exceeded the NYSDEC criteria value of 1.3 mg/kg by 2 to 3 times. No pesticides/PCBs were 

detected at levels greater than NYSDEC sediment criteria. Copper, manganese, nickel. and zinc 

were detected at concentrations at least !\vice their respective criteria values. 

All radionuclides detected at SEAD-63, except for Pb-210, were also found m background 

sediment samples collected. Although the maximum values detected in the SEAD-63 samples 

exceeded the maximum values of the background samples, average values were comparable. 

Wilcoxon rank sum tests indicated that Cs-137, Th-230, U-233/234 and U-238 were elevated 

above background levels. No NYSDEC sediment criteria exist for these radionuclides. However, 

in comparison to the NYSDEC T AGM Cleanup Guideline for Soils Contaminated with 

Radioactive Material, radionuclides distinguishable from background in the sediment do not 

exhibit a dose equivalent greater than the l O mrem/yr cleanup guideline based on RESRAD 

modeling. 

2.8 STREAMLINED RISK EVALUATION 

EPA guidance allows for the comparison of ARARs or risk-based values to conduct the streamlined 

risk evaluation for a non-time-critical removal action (EPA, 1993). The methods used to conduct 

streamlined risk evaluations, or mini-risk assessments, for sites at SEDA are the same as those 

used in prior baseline risk assessments at several of the other sites with the exception that the 
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maximum concentration of a component will be used instead of the Upper 95th Confidence Limit 

(UCL) of the mean . The reason for using the maximum concentration is that at many of the 

sites, the existing database is small. Using the maximum detected value will provide an added 

degree of conservatism. Biased sampling has been performed, and the data represent "worst 

case" conditions. 

ARAR and guideline comparisons were conducted in Section 2.6 and summarized in Tables 2-3 

through 2-14 as well as in the discussion above in Section 2.7. In each of the four media 

investigated, one or more compounds exceed the criteria for that media. Cadmium exceeds its 

TAGM value at three locations and mercury and dibenz(a,h) anthracene exceed their TAGMs at one 

location in the soils at SEAD-63. The New York State AWQS for gross alpha in Class GA 

groundwater was exceeded in two groundwater samples. However, the ele".ated levels may be due 

to high turbidity samples or from upgradient activities. Surface water standards were exceeded for 

two SVOCs and several metals. In addition. five radionuclides were found to be statistically 

distinguishable from background levels of the same radionuclide. No surface water criteria exist for 

these radionuclides. In sediment several PAHs exceeded the NYSDEC sediment criteria by 2 to 3 

times and several metals exceeded their criteria by 2 to 5 times. Four radionuclides were considered 

to be elevated in relation to background sediment radionuclide levels. No sediment criteria exist for 

the radionuclides. 

The exceedences of ARARs and guideline criteria summarized above are a preliminary indication 

that there is a possible threat to human health and the environment through several mechanisms at 

SEAD-63 . The primary source areas identified during the ESI and the Project Scoping Plan for 

Performing a CERCLA Rl/FS at SEAD-12 and SEAD-63 (Parsons ES, 1998) are disposal trenches 

in the central and northern portions of SEAD-63 . The primary release mechanisms from the buried 

wastes and soils that comprise the disposal pits are infiltration and percolation of precipitation, 

surface water runoff and erosion. Groundwater, surface water, sediment, and soils surrounding the 

disposal pits are secondary sources. Groundwater interception to surface water and uptake of 

potential chemicals of concern by biota are secondary release mechanisms. Wind is also a 

secondary release mechanism from impacted soil. 

SEDA has been placed on the I 995 Base Realignment and Closure List (BRAC List). The President 

and the Congress have approved the list and it has become public law. As BRAC applies to SEDA, 

future use of the sites will be determined by the Army. At the time this EE/CA was prepared, the 

Local Redevelopment Authority (LRA) had been given sole discretion in determining the future 
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uses of the SEDA facility. The LRA has established that the Q Area, which includes SEAD-63, will 

be used as a Wildlife Conservation Area. At the time when the SEDA facility is relinquished by the 

Anny, the Anny will ensure that SEAD-63 can be used for the intended purpose. 

The complete potential exposure pathways from sources to receptors, based upon current and future 

use scenarios. are shown in Figure 2-12. The pote,ntial for human exposures. with the exception of 

fugitive dust and radon gas. is directly affected by the accessibility to the site. Human and vehicular 

access to the site is restricted by a chain-link fence with a locking gate, which is part of SEDA's 

general security provisions. 

Three scenarios shown in Figure 2-12 were considered in conducting the mini-risk assessment for 

SEAD-63. the recreational child. park worker. and the construction worker. Only chemical 

constituents of concern were considered in the mini-risk assessment. since radionuclides were not 

present in soils above background levels and those present above background levels in sediments 

did not exhibit a dose equivalent of IO mrem/yr above background. Risk assessment was conducted 

for residential receptors for comparative purposes only. Future residential use of the site is highly 

unlikely. In addition to the human health risk assessment. a mini-risk assessment was conducted for 

ecological risk. Four receptors were considered: the deer mouse, American robin. mourning dove. 

and short-tailed shrew. Appendix F provides the detailed assumptions and methodology used in 

conducting the mini-risk assessment. 

Table 2-15 shows the human health risk associated \Vith the exposure to soil, sediment. surface 

water (where applicable). and groundwater (where applicable). Risk calculated for the recreational 

child. park \vorker. and construction worker is acceptable (HI less than I and carcinogenic risk less 

than Ix I 0 ... ). The recreational child resulted in a hazard index of 0.4 and a cancer risk of 8 x I 0·5
• 

The park worker resulted in a hazard index of 0.2 and a cancer risk of 5 x lo-~. The primary 

constituents driving the cancer risk are dibenz(ah)anthracene and benzo(a)pyrene in surface water. 

These two constituents were only detected in one out of 22 samples. In addition. the ditch is usually 

dry except during storm period. The vegetation observed in the ditches, i.e .. cattail. verifies this 

conclusion since cattails prefer saturated soil conditions to flooded conditions. Therefore, the risks 

driven by these two constituents are most.likely lower than indicated by the mini-risk assessment. 

Under the construction worker scenario. the hazard index is 0.3 and the cancer risk is 9 x 10.s. The 

primary driver for non-carcinogenic risk is exposure to cadmium in soils. Mercury, which was also 

detected above background levels. did not contribute to risk. 
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RECEPTOR 
PRIMARY PRIMARY SECONDARY SECONDARY 

-

PATHWAY EXPOSURE HUMAN SOURCES RELEASE SOURCES RELEASE 
MECHANISM MECHANISM ROUTE 

RECREATIONAL CONSTRUC PARK TION WORKER VISITOR 
(CHILO) WORKER 

r+I ~ . DUST WIND INHALATION I • I • I • I .. 
(minor) 

INGESTION • • • . 
SOIL . ~ 

DERMAL CONTACT • • • 
. INFILTRATION ... 

PERCOLATION 
INGESTION • • NA BURIED WASTES 

IN DISPOSAL 
~ 

INFILTRATION I-+ GROUND INHALATION NA • NA PITS PERCOLATION WATER ~ 

DERMAL CONTACT NA • NA 
GROUNDWATER 
INTERCEPTION ... 

RUNOFF SURFACE INGESTION NA NA NA 
. 

AND I-+ WATER AND 
EROSION SEDIMENT DERMAL CONTACT • • NA 

(r)PAA90NII ·----- . - ···· ·- · ··- · .. .. . -----. 
PAAll0Na ~IND ac:aNC11, INC. 

Cll[Nl/P10J{C1 Till( 

• PATHWAY CONSIDERED TO SENECA ARMY DEPOT 
POSE POTENTIAL RISK SEAO-63 MISCELLANEOUS 

COMPONENTS BURIAL SITE EE/CA 
X PATHWAY NOT CONSIDERED 

O[Pf I OW'll N) 
ENVIRONMENTAL ENGINEERING 734)64-01001 

NA NOT APPLICABLE TO RECEPTOR 
FIGURE 2-12 

EXPOSURE PATHWAY SUMMARY 
FOR CONSERVATION AND 
RECREATION SCENARIO 

Sc.Al£ NA I O,.TE OC'IOBl!R 1999 
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RECEPTOR 

PARK 'l\'ORKER 

RECREATIONAL VISITOR (CHILO) 

CONSTRUCTION 'A'ORKER 

ADULT ~ESICENT 
(Haza.re lnoex , 

CH{lD RESIDENT 
(Hazard lndexl 

RESIDENT 
(Total Lifetime Cancer Risk) 

TABLE 2-15 
CAL CUL.A TION OF TOTAL NONCARCINOGENIC .r.NO CARCINOGENIC RISKS 

REASONABLE MAXIMUM EXPOSURE (RME) • SEA0-63 
Enginee,,no EvaluatlOn/Cosl Analysts 

Sen.ca Army 0el)01 Aa:.tty 

EXPOSURE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

1nrialat10n of Oust 1n Amcient Air TableA-1 

1n9est1on of 5011 Table A-4 

Dermal Contact 10 5011 Table A-6 

Ingestion of Grounawater TableA-9 

Dermal Contac:t to Surface Water Table A- 13 

Dermal Contac:t to Sed'""'nt Table A-14 

TOTAL RECEPTOR RISK (Ne & Cat) 

lnhalabOn of Oust Ambeent Air Table A-1 

lngest>On of Sod Table A-4 

Oennal Contact to S011 Table A-6 

lngest,c,n of Grounawater Table A-8 

Dermal Cont.ad 10 Grounowater Table;...,, 

Dermal Contact to Sut!ace Water Table A-13 

Dermal Contact to Sediment Table A-15 

TOT:.L RECEPTOR RISK (Ne & Car: 

1nna1ab0n of Oust 1n Arrt0,en1 Air Table A-": 

lngest>on Of Sod Tabl■ A--4 

Dermal ConlaCI to Sool Table A-6 

TOTAL RECEPTOR RISK /Ne & Can 

1nna1at1on of Oust Ame>-er.t .:..1r Tab1e ;...2 

1ngestJon of Serl Table A-5 

Oermai Contact :o S011 Table ;...7 

Ingest.on of Gn:,unawater Table A-9 

Dermal Contact to Grou,-.ta< Tacle A-12 

Dermal Contact to Surtace Water Table A-14 

Dermal Contact to Se<11men1 Table A-16 

roT :.L RECEPTOR RISK (Ne & Car, 

lnnalation of Dust Am~t Air Table A·~ 

1ngestton ot Sod Table A·S 

Derma.I Contaa 10 So11 Table A•"'i 

Ingestion of Groundwater Table A-9 

Dermal Contad to Groundwater Table A-12 

Dermal Contact to Surface Water Table A •14 

Denna! Contact to Sedrment Table A-16 

• 
TOTAL RECEPTOR RISK {Ne & Can 

lnhal.abon or Oust A mbtent Air Table A·2 

Ingestion of Sod Table A-5 

Dermal Contact {O Sol Table A-7 

lngesbon of Groundwater Table A-9 

Dermal Contact to Groundwater Tab{e A-12 

Dermal Contact to Surface Water Table A•1 4 

Dermal Contact to Seo1men1 Table A·16 

iOTAL RECEPTOR RISK ;Ne & Can 

NC : ~ot Quanuf,ed due to lack of toxu:,ty Cata 

r<AZARO 
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2E-C3 
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1E-01 
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lE-02 

2E+OO 
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SE-08 
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NO 
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Table 2-16 shows the hazard quotients calculated for four ecological receptors, the deer mouse, 

American robin, mourning dove, and the short-tailed shrew. Only terrestrial receptors, mammalian 

and avian, were considered in the ecological mini-risk assessment since there is no evidence of 

aquatic receptors at SEAD-63. Exposure to terrestrial receptors is from surface soils at the site and 

biota ingestion. Hazard quotients were calculated for all four receptors in relation to a total of seven 

constituents, indicating that the soils and sediments as SEAD-63 do currently pose a potential 

ecological risk. 

Based on the comparison to ARARs and regulatory guidelines, cadmium and mercury are the most 

significant constituent of concern, exceeding both guideline values and background levels. Based 

on the results of the mini-risk assessment, risk at the site is acceptable based on future use scenarios 

and ecological risk. However, cadmium is the most significant contributor to risk under the 

construction worker scenario. 

2.9 REMOVAL ACTION JUSTIFICATION 

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) states that a removal 

action may be conducted at a site when there is a potential threat to public health, public welfare, or 

the environment. An appropriate removal action is undertaken to abate, minimize, stabilize, 

mitigate, or eliminate the release or the threat of release at a site. Section 300.41 S(b X2) of the NCP 

outlines factors to be considered when determining the appropriateness of a removal action, such as 

high levels of hazardous substances, pollutants, or contaminants in soils, largely at or near the 

surface. that may migrate; or the threat of fire or explosion. 

Once it is determined that a removal action is appropriate, the removal is designated an emergency, 

time-critical, or non-time-critical removal. Emergencies are those situations in which response 

actions must begin within hours or days after the completion of the site evaluation. Time-critical 

removals are those in which, based on a site evaluation, it is determined that less than 6 months 

remains before response actions must begin. Non-time-critical removals are those in which it is 

determined that more than 6 months may pass before response actions must begin. SEAD-63 is 

assigned to this last category and is considered a voluntary, non-time-critical removal action. 

When compared to ARARs and media-specific criteria, certain metals and organics exceed their 

respective criteria in all media. However, the results of the mini-risk assessment show that risk 
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TABLE 2-16 
CA LC ULA TION OF SOIUSEDIMENT HAZARD QUOTIENTS - MAMMAL RECEPTORS 

Engineering Evaluation/Cost Analysis - SEAD 63 
Seneca Anny Depot Activity 

DNrMouae Short-tailed Shrww 
Exposure Exposure Toxicity Reference Deer Mouse Short-tailed Shrew 

Constituent (mg/kg/day) 
1 (mg/kg/day) 

1 
Value (mg/kg/day)

2 
Hazard Quotlent

3 
Hazard Quotient

3 

Volatiles 
Acetone 8.7E-01 2.9E--01 1.0E+01 0.09 0.03 

Benzene 5.8E--03 2.8E--02 2.6E+01 0.00 0.00 

Methyl ethyl ketone 1.1E--01 5.0E--02 1.8E+02 0.00 0.00 

Toluene 1.1E--01 5.SE--01 2.6E+01 0.00 0.02 

Total Xylenes 1.0E-02 4.SE--02 2.1E+OO 0.00 0.02 

PAHs 
Benzo(a)anthracene 3.9E-02 1.4E--01 1.0E+OO 0.04 0.14 

Benzo(a)pyrene 1.6E+OO 7.0E+OO 1.0E+OO 1.62 6.99 

Benzo(b)fluoranthene 1.4E--01 6.4E--01 1.0E+OO 0.14 0.64 

Benzo(k)fluoranthene 6.1E--02 2.7E--01 1.0E+OO 0.06 0.27 

Chrysene 5.7E--02 2.2E--01 1.0E+OO 0.06 0.22 

Dibenz(a.h)anthracene 5.4E--02 2.5E--01 1.0E+OO 0.05 0.25 

Fluoran1hene 4.0E--01 1.9E+OO 1.3E+OO 0.32 1.55 
Fluorene 6.5E--03 2.2E--02 1.3E+OO 0.01 0.02 

lndeno(1.2.3-cd)pyrene 1.2E-01 6.0E--01 1.0E+OO 0.12 0.60 

2-Methylnaphthalene 8.3E-04 2.8E-03 7.2E+OO 0.00 0.00 

Naphthalene 2.0E--03 4.SE--03 7.2E+OO - 0.00 0.00 

Phenanthrene 4.3E--02 1.1E-01 1.0E+OO 0.04 0.11 

Pyrene 6.1E--02 1.7E--01 1.0E+OO 0.06 0.17 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 2.3E+OO 1.2E+01 1.8E+01 0.13 0.67 

Butylbenzylphthalate 1.4E--02 6.8E--02 1.6E+02 0.00 0.00 

Cart>azole 5.4E+OO 2.8E+01 5.0E+OO 1.08 5.62 
Oibenzofuran 4.6E--03 2.1E--02 no data - -
Diethyl phthalate 1.9E--02 6.3E--02 4.6E+03 0.00 0.00 

0..n-bu!y11)1rthla1e 1.8E-02 8.6E-02 5.5E+02 0.00 0.00 

o ... t-<od)lll)hthalale 1.0E+01 5.3E+01 1.8E+01 0.55 2.89 
Phenol 6.SE-02 6.9E-02 no data - -
Pntlcldn 
4.4'-000 6.5E-05 2.2E-04 8.0E-01 0.00 0.00 

14.4"-00E 8.3E--05 1.4E-04 8.0E--01 0.00 0.00 

4 ,4'-00T 1.4E-04 4.7E-04 8.0E-01 0.00 0.00 

Endosulfan I 5.1E-04 1.1E--03 5.0E--01 0.00 0.00 

Endosulfan sulfate 3.3E-04 7.9E-04 2.SE-01 0.00 0.00 

Endrin ketone 2.SE-04 9.7E-04 9.2E-02 0.00 0.01 

Metals 
Cadmium 1.5E-02 1.3E-02 1.0E+OO 0.02 0.01 

Sodium 7.7E+01 3.3E+02 no data - -
(1) Receptor exposure from Table 1-15. 

(2) Toxicity reference value from Table A-10. 

(3) Haz.wd quotNIM1 calculated as HQ = expoSU'II rate/ toxicity reference value 

W1lll HQ < 1. no effects expected 

1 <HQ=< 10. small potential for e!feas 

10 < HQ =< 100. potential for greater exposure to rasutt ,n effeas. and 

HO > 100. highest potential for e!feas. 
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TABLE 2-16 cont'd 
CALCULATED SURFACE SOIUSEDIMENT HAZARD QUOTIENTS • BIRDS 

Engineering Evalutatlon/Cost Analysis • SEAD 63 
Seneca Anny Depot Activity 

l<ODln RODlff 

Exposure1 Dove Exposure 1 Toxicity Reference Huard 

Constituent (mglkgfday) (mg/kg/day) Value2 (mg/kg/day) Quotient, 

Volatiles 

Acetone 2.25E+OO 5.83E-02 6.10E+02 0.00 

Benzene 1.87E-02 1.10E-04 No data -
Methyl ethyl ketone 2.80E-01 7.15E-03 No data -
Toluene 3.64E-01 1.52E-03 No data -
Total X ylenes 3.28E-02 2.66E-04 3.06E+02 0.00 

PAHs 

Benzo(a)anthracene 2.43E-01 1.53E-02 2.85E+01 0.01 

Benzo(a)pyrene 5.24E+OO 5.SOE-02 2.85E+01 0.18 

BenzO(b)ftuoranthene 6.56E-01 2.75E-02 2.85E+01 0.02 

Benzo(k)fluoranthene 3.10E-01 1.47E-02 2.85E+01 0.01 

Chrysene 3.10E-01 1.71E-02 2.85E+01 0.01 

Dibenz(a.h)anthracene 2.46E-01 9.51E-03 2.85E+01 0.01 

Fluoranthene 1.56E+OO 3.73E-02 2.85E+01 0.05 

Fluorene 2.62E--02 9.88E-04 2.85E+01 0.00 

lnden0(1.2.J.<:d)pyrene 5.53E--01 1.98E-02 2.85E+01 0.02 

2-Melhytnaphthalene 3.34E-03 1.26E-04 2.85E+01 0.00 

Naphthalene 7.27E-03 2.53E-04 2.85E+01 0.00 

Phenanthrene 2.17E-01 1.24E-02 2.85E+01 0.01 

Pyrene 3.TTE-01 2.51E-02 2.85E+01 0.01 

Semi-volatiles 

Bis(2-ethylhexyl)phthalate 7.75E+OO 4.06E-02 1.10E-01 70 

Butytbenzylphthalate 5.29E-02 1.09E-03 No data -
Carbazole 1.76E+01 6.86E-02 No data -
Oibenzofuran 1.68E--02 3.SOE-04 2.18E-01 0.08 

Diethyl phthalate 3.82E+OO 1.47E-02 1.10E-02 347 

Di-n-butylphthalate 1.82E-02 1.01E-03 1.10E-02 1.7 

Di-n-octylphthalate 3.28E+01 1.17E-01 1.10E-02 2984 

Phenol 1.79E-01 4.39E-03 No data -
-

Pesticides 

4.4'-DDD 4.37E-04 2.97E-05 5.GOE-02 0.01 

4 .4'-DDE 7.99E-04 6.96E-05 5.60E-02 0.01 

4.4'-DDT 9.22E-04 6.31E-05 5.60E-02 0.02 

Endosulfan I 1.92E-03 7.63E-05 1.00E+OO 0.00 

Endosulfan sulfate 1.27E--03 5.11E-05 1.00E+OO 0.00 

Endrin ketone 1.34E-03 7.32E-05 3.00E--01 0.00 

Metals 
Cadmium 9.22E--02 6.82E--03 1.45E+OO 0.06 

Sodium 2.78E+02 5.83E+OO No data -

(1) Receptor exposure from Table 1-15. 

(2) Toxicity refefence value from Table A-10. 

(3) Hazard quotient calrulated as HQ " exposure rate/ toxicity reterena, value 

with HQ < 1, no effects expected 

1 < HQ =< 10, small potential for effects 

10 <HQ =< 100. potential for g~ exposure to result in effects . and 

HQ > 100. highest potential for etrects. 

Dove Hazard 

Quotient3 

0.00 

-
-
-

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.37 

-
-

0.00 

1.3 
0.09 

10.7 

-

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

-
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based on current conditions at SEAD-63 is within acceptable limits for the most likely future use 

scenarios. Radionuclides in sediment and surface water are elevated when compared to background 

levels in these media. However, sediment does not exhibit a dose equivalent above background 

greater than the NYSDEC TAGM and no surface water criteria have been established for 

radionuclides. ARARs for gross alpha in groundwater are exceeded in two groundwater samples. 

The source of the elevated levels of these compounds requires further investigation that will be 

incorporated as part of this removal action. 

The mini-risk assessment and calculation of haz.ard quotients shows that there is an ecological risk. 

All four ecological receptors have hazard quotients greater than one for constituents detected in the 

soil and sediment. In particular, the avian species had hazard quotients indicating potential risk for 

four phthalate constituents detected in samples collected at SEAD-63. Hazard quotients indicated a 

risk for the mammalian species as well, particularly Benzo(a)pyrene, Carbazole, Fluoranthene, and 

Di-n-octylphthalate. These seven semi-volatile constituents pose a risk to the avian and mammalian 

species at the site, however. review of the mini-risk assessment indicates that threats are most-likely 

isolated to certain hot spots located in different areas of the site. 

Although heavy metals are present in the soils surrounding the buried miscellaneous military items 

above background levels and the NYSDEC TAGMs, the mini-risk assessment described in Section ~ 

2.8 does not demonstrate unacceptable risk from the metals in the soil at this site. However, the 

investigation has confirmed the presence of various military components. The presence of such 

buried objects, including buried drums, is of concern, since the nature of the drum contents are 

unknown. Furthermore, some buried components deposited at SEAD-63 may still be classified or 

sensitive and would need to be examined by appropriate military personnel for evaluation and 

declassification. The uncertainty of the nature of the buried components and the sensitivity of the 

materials that may remain in the disposal area is considered justification for performing a removal 

action at this site. While removal and control of the military items buried at the site is the focus of 

the planned removal action, the potential for soil contamination to be present that surrounds these 

items will also be addressed by this action. Goals for allowable soil concentrations, in particular for 

cadmium, will be developed, based upon existing conditions, and will be used as the basis for 

returning soil, segregated from the military items, to the excavation pit. 
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3.0 REMOVAL ACTION SCOPE, GOALS, AND OBJECTIVES 

3.1 GENERAL STATEMENT OF THE REMOVAL ACTION OBJECTIVES 

Removal action objectives and site-specific considerations are developed as a basis for identifying 

appropriate removal action alternatives. Removal action objectives must protect human health and 

the environment, and address contaminants of concern, exposure routes, and receptors. Applicable 

or relevant and appropriate requirements (ARARs) that establish cleanup standards are also used to 

identify removal action objectives. In New York State, the acronym ARARs is not used, but is 

replaced with the terrt). New York State Standards, Criteria, and Guidelines (SCGs), as presented in 

the NYSDEC Technical and Administrative Guidance Memorandum (TAGM) #HWR-90-4030. 

The removal action must be compatible with long-tenn remedial objectives at the site. 

There are several general objectives to be considered for this removal action. These are as follows: 

I. Remove radioactive containing materials that may provide a source for future 

contamination. 

2. Remove soils impacted by radionuclide or heavy metals. 

3. Dispose or treat materials and/or soils at an approved facility. 

Once source materials are removed. confirmatory sampling will be performed to confirm that site 

specific criteria are met for chemical contaminants of concern and that sufficient data are collected 

to determine the final radiological survey status of the site. Site specific criteria for chemical 

contaminants of concern and the radiological survey that will be performed once the removal action 

has been performed are discussed in Section 3.3. 

3.2 ARARS ST ANDA.RDS, CRITERIA AND GUIDELINES (SCGS) 

Pursuant to Section 300.415(i) of the NCP, the removal action for the site "shall, to the extent 

practicable considering the exigencies of the situation, attain applicable or relevant and appropriate 

requirements under federal environmental or state environmental or facility siting laws." ARARs 

are used to identify removal action objectives. formulate removal action alternatives, govern the 

implementation and operation of a selected removal action, and evaluate the appropriate extent of 

site cleanup. 

In 40 CFR 300.5. EPA defines applicable requirements as those cleanup standards, standards of 
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control, and other substantive requirements, criteria, or limitations promulgated under federal 

environmental or state environmental or facility siting laws that specifically address a hazardous 

substance. pollutant, contaminant, remedial action, location, or other circumstance found at a 

CERCLA site. Only those state standards that are identified by a state in a timely manner and that 

are more stringent than federal requirements may be applicable. Relevant and appropriate 

requirements are defined as those cleanup standards, standards of control, and other substantive 

requirements, criteria, or limitations promulgated under federal environmental or state 

environmental or facility siting laws that, while not "applicable" to a hazardous substance, pollutant, 

contaminant, remedial action, location, or other circumstance at a CERCLA site, address problems 

or situations sufficien.tly similar to those encountered at the CERCLA site that their use is well 

suited to the particular site. Only those state standards that are identified in a timely manner and are 

more stringent than federal requirements may be relevant and appropriate. 

· Any standard, requirement, criterion. or limitation under any federal environmental or state 

environmental or facility siting law may be either applicable or relevant and appropriate to a specific 

action. The only state laws that may become ARARs are those promulgated such that they are 

legally enforceable and generally applicable and equivalent to or more stringent than federal laws. 

A detennination of applicability is made for the requirements as a whole, whereas a determination 

of relevance and appropriateness may be made for only specific portions of a requirement. An 

action must comply with relevant and appropriate requirements to the same extent as an applicable 

requirement with regard to substantive conditions, but need not comply with the administrative 

conditions of the requirement. 

Three categories of ARARs have been analyzed: chemical-specific, location-specific, and 

action-specific. Chemical-specific ARARs address certain chemicals or a class of chemicals and 

relate to the level of contamination allowed for a specific pollutant in various environmental media 

(water, soil, and air). Location-specific ARARs are based on the specific setting and nature of 

the site. Action-specific ARARs relate to specific actions proposed for implementation at a site. 

3.2.1 Chemical-Specific ARAR.s 

Chemical-specific ARARs are usually health or risk-based standards limiting the concentration of a 

chemical found in or discharged to the environment. They govern the extent of site remediation by 

providing actual cleanup levels, or the basis for calculating such levels for specific media. These 

requirements may apply to air emissions during the removal action. A number of federal and state 

regulations may be used for this site. These include the following: 
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Federal: 

• Resource Conservation and Recovery Act (RCRA), Groundwater Protection Standards and 

Maximum Concentration Limits ( 40 CFR 264, Subpart F) 

• Atomic Energy Act, Standards for Protection Against Radiation (10 CFR 20 subpart D) 

• Clean Water Act, Water Quality Criteria (Section 304) (May I, 1987 - Gold Book) 

• Clean Air Act. Standards for Radionuclides ( 40 CFR 61.22 and .102) 

• Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (40 CFR 141.11-.16) 

New York State: 

• New York State Codes, Rules and Regulations (NYCRR) Title 6. Chapter X 

• New York Groundwater Quality Standards (6 NYC RR 703) 

• New York Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (10 NYCRR 5) 

• New York Surface Water Quality Standards (6 NYCRR 702) 

• New York State Raw Water Quality Standards ( l O NYCRR 170.4) 

• New York RCRA Groundwater Protection Standards ( 6 NYC RR 3 73-2.6 ( e)) 

• New York State Department of Environmental Conservation, Division of Water, Technical 

and Operational Guidance Series ( 1.1.1 ), Ambient Water Quality Standards and Guidance 

Values, November 15, 1990 

• New York State Department of Environmental Conservation, Division of Hazardous 

Substances Regulation, Technical and Operational Guidance Series, Technical Administrative 

Guidance Memorandum: 4003, Cleanup Guideline for Soils Contaminated with Radioactive 

Materials (TAGM 4003). 
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• New York State Department of Environmental Conservation, Division of Hazardous Waste 

Remediation, Technical and Operational Guidance Series, Technical and Administrative 

Guidance Memorandum : Determination of Soil Cleanup Objectives and Cleanup Levels, 

HWR-94-4046 (TAGM 4046). 

• New York State Department of Environment Conservation, Division of Fish and Wildlife, 

Division of Marine Resources. Technical Guidance for Screening Contaminated° Sediments, 

July 1994. 

• Surface Water and Groundwater Classifications and Standards (6 NYCRR 700-705) 

• Declaration of Policy, Article 1 Environmental Conservation Law (ECL) 

• General Functions. Powers. Duties and Jurisdiction. Article 3 Environmental Conservation 

Law, Department of Environmental Conservation 

• ECL, Protection of Water. Article 15. Title 5. 

• Use and Protection of Waters. (6 NYCRR, Part 608) 

• New York State Title 12, Part 38, Ionizing Radiation Protection, Acceptable Surface 

Contamination Levels ( 12 NYC RR Part 38) 

3.2.2 Location-Specific ARARs 

Location-specific ARARs govern natural site features such as wetlands, floodplains, and sensitive 

ecosystems, and manmade features such as landfills, disposal areas, and places of historic or 

archaeological significance. These ARARs generally restrict the concentration of hazardous 

substances or the conduct of activities based solely on the particular characteristics or location of the 

site. Federal and State regulations that may apply to this removal action include the following: 
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Federal: 

• Executive Orders on Floodplain Management and Wetlands Protection (CERCLA Floodplain 

and Wetlands Assessments) # I I 988 and I I 990 

• National Historic Preservation Act (16 USC 470) Section I 06 et seq. (36 CFR 800) (Requires 

Federal agencies to identify all affected properties on or eligible for the National Register of 

Historic Places and consult with the State Historic Preservation Office and Advisory Council 

on Historic Presentation) 

• RCRA Location Requirements for I 00-year Floodplains ( 40 CFR 264. I 8(b )). 

• Clean Water Act, Section 404, and Rivers and Harbor Act, Section I 0, Requirements for 

Dredge and Fill Activities (40 CFR 230) 

• Wetlands Construction and Management Procedures (40 CFR 6, Appendix A). 

• USDA/SCS - Farmland Protection Policy (7CFR 658) 

• USDA Secretary's memorandum No. 1827. Supplement 1, Statement of Prime Farmland, and 

Forest Land - June 21. 1976. 

• EPA Statement of Policy to Protect Environmentally Significant Agricultural Lands -

September 8, I 78. 

• Farmland Protection Policy Act of 1981 (FPPA)(7 USC 420 l et seq). 

• Endangered Species Act ( 16 USC 1531 ). 

• Fish and Wildlife Coordination Act ( 16 USC 661) 

• Wilderness Act ( I 6 USC 1131 ). 
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New York State: 

• New York State Freshwater Wetlands Law (ECL Article 24, 71 in Title 23). 

• New York State Freshwater Wetlands Pennit Requirements and Classification (6 NYCRR 

663 and 664 ). 

• New York State Floodplain Management Act and Regulations (ECL Article 36 and 6 

NYCRR 500). 

• Endangered and Threatened Species of Fish and Wildlife Requirements (6 NYCRR 182). 

• New York State Flood Hazard Area Construction Standards. 

3.2.3 Action-Specific ARARs 

Action-specific ARARs are usually technology- or activity-based- limitations that control actions at 

hazardous waste sites. Action-specific ARARs generally set perfonnance or design standards, 

controls, or restrictions on particular types of activities. To develop technically feasible alternatives, 

applicable perfonnance or design standards must be considered during the development of all 

removal alternatives. Action-specific ARARs are applicable to this site. The action-specific 

ARARs to be used will be determined by the Anny based upon the technology chosen. Federal and 

State regulations that may apply include the following: 

Federal: 

• RCRA Subtitle C Hazardous Waste Treatment Facility Design and Operating Standards for 

Treatment and Disposal systems, (i.e., landfill, incinerators, tanks, containers, etc.) ( 40 CFR 

264 and 265); Minimum Technology Requirements. 

• RCRA, Subtitle C, Closure and Post-Closure Standards ( 40 CFR 264, Subpart G). 

• RCRA Groundwater Monitoring and Protection Standards ( 40 CFR, Subpart F). 

• RCRA Generator Requirements for Manifesting Waste for Off-site Disposal (40 CFR 262). 
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• RCRA Transporter Requirements for Off-Site Disposal ( 40 CFR 263 ). 

• RCRA, Subtitle D, Non-Hazardous Waste Management Standards (40 CFR 257). 

• Safe Drinking Water Act, Underground Injection Control Requirements (40 CFR 144 and 

146). 

• RCRA Land Disposal Restrictions ( 40 CFR 268) (On and off-site disposal of excavated soil). 

• Clean Water Act, - NPDES Permitting Requirements for Discharge of Treatment System 

Effluent (40 CF~ 122- 125). 

• Effluent Guidelines for Organic Chemicals, Plastics and Resins (Discharge Limits) (40 CFR 

414). 

• Clean Water Act Discharge to Publicly - Owned Treatment Works (POTW) (40 CFR 403). • 

• DOT Rules for Hazardous Materials Transport (49 CFR 107, 171.1 - 1'.71 .500). 

• Occupational Safety and Health Standards for Hazardous Responses and General 

Construction Activities (29 CFR 1904, I 910, I 926). 

• SARA (42 USC 9601) 

• OSHA (29CFR 1910.120) 

• Clean Air Act ( 40 CFR 50.61) 

New York State: 

• New York State Pollution Discharge Elimination System (SPDES) Requirements (Standards 

for Stormwater Runoff, Surface water, and Groundwater discharges (6 NYCRR 750-757). 

• New York State RCRA Standards for the Design and Operation of Hazardous Waste 

Treatment Facilities (i.e., landfills. incinerators. tanks. containers. etc .); Minimum 

Technology Requirements (6 NYCRR 370-3 73). 
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• New York State RCRA Closure and Post-Closure Standards (Clean Closure and Waste-in­

Place Closures) (6 NYCRR 372). 

• New York State Solid Waste Management Requirements and Siting Restrictions (6 NYCRR 

360-3 6 I), and revisions/enhancements effective October 9, 1993. 

• New York State RCRA Generator and Transporter Requirements for Manifesting Waste for 

Off-Site Disposal (6 NYCRR 364 and 372). 

3.3 SITE-SPECIFIC CLEAN-UP GOALS 

Site specific clean-up goals for chemicals and radionuclides of concern are discussed below. 

3.3.1 Clean-Up Goals for Non-Radionuclides of Concern in Soil 

Cadmium is the only metallic constituent of concern in soil at SEAD-63. -Table 3-1 presents the site 

clean-up goals established for soil remediation at SEAD-63 . The clean up goals shown in Table 3-1 

were developed based T AGM values developed for SEAD-63 and on the streamlined risk evaluation 

results presented in Section 2 of Appendix F. While the risk based number is significantly higher 

than the T AGM 2.46 mg/kg value, the more conservative T AGM value has been adopted for 

cadmium clean-up goal. This value will be reviewed based on the results of confirmatory sampling. 

The clean up goal development for this constituent was based on the assumption that all constituents 

existing at the site other than cadmium remain at their present levels. The 50 mg/kg goal represents 

the highest concentrations of cadmium that could exist at the site, all other constituents being 

present at their current levels, and still result in acceptable human and ecological risk (i.e., HQ<! , 

carcinogenic risk< IxI0-4, and EQ<l). Supporting risk calculations are provided in Appendi"t F. 

3.3.2 Clean-Up Goals for Radionuclides of Concern in Soil 

Soil samples will be collected from the site after the removal action has been performed in support 

of a final status survey. The final status survey will be conducted to demonstrate compliance with 

the release criterion. The NYSDEC TAGM of IO mrem/yr above background for unrestricted use is 

the goal set for the release criterion. The final status survey will be performed in accordance with 

the Multi-Agency Survey and Site Investigation Manual (MARSSIM) for a Class II area, the 
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,;10le 3-1 
Prellmlnary Clean Up Goal• for Soll 

SEAD-63 Engineering EvaluaUon/Cost Analysls 
Seneca Army Depot Activity, Romulus, NY 

Clean up Goals for Chemicals of Concern 

!cadmium 50 m_g_/k_g_ ll'6i 

Clean up Goals for Radlonuclides 

Background Preliminary DCGL - pCi/g 131 

Isotope Screening Level 121 Park Wkr 1• 1 Rec Child<• Const. Wkr 101 Residential ie: 

Ac-227 0.4 10.52 15.86 3.412 1.6 
Cs-137 0.7 8.473 9.759 6.839 12.2 
Co-57 0.1 56.06 64.56 45.31 94.2 
Co-60 0.305 1.771 2.04 1.432 3 
Lead-210 4 .3 151 1156 22.57 2.79 
Pm-147 49350 
Pu-239/240 0.2 260 2820 34.83 20 
Ra-226 2.315 2.55 2.944 2.033 0.12 
Ra-228 2.645 4.765 5.517 3.749 2.35 
Th-228 2.791 3.225 2.211 3.89 
Th-230 1.75 924.6 9481 110.9 0.33 
Th-232 1.81 192 2813 22.25 1.3 
Tritium 16.51 52930 2148000 52020 80 
U-233/234 1.14 2048 21860 24.92 38.5 
U-235 0.305 36.68 42.88 27.09 6.7 
U-238 1.21 191 .3 238.6 104.2 73.6 

(1a) Based on TAGM value.; 1b) based on health risk calculation 
(2) Background Screening Level set to 95th percentile value. If 95th percentile exceeded 
the max value (due to high SQLs), the maximum value was used Instead. 
(3) Derived using RESRAD and a dose equivalent of 10 mrem/yr. Assumed an impacted 
area (above background) of 3439 m2. 
(4) The Preliminary OCGLs derived for SEAD-63 for the Park W6rker and the Recreational Child 
scenarios included the following pathways: dermal contact to soil, inhalation of dust in ambient air, 
soil ingestion, and ingestion of groundwater. 
(5) The Preliminary DCGLs derived for SEAO-63 for the Construction Worker scenario 
included the following pathways: dermal contact to soil, inhalation of dust in ambient air, 
and soil ingestion. 
(6) Residential Preliminary DCGLs were derived for SEAD-12 and Include the following 
pathways: dermal contact to soil, inhalation of dust in ambient air, ingestion of soil, ingestion 
of groundwater, ingestion of contaminated produce grown in contaminated soil, ingestion 
of contaminated milk and meat taken up by cows grazing on contaminated plants, and radon. 
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The ESI data indicate that radionuclides are not present in the soil above background levels. 

However, in the event that confirmatory sampling performed in support of the final status survey 

indicates the presence of radionuclides above background levels, site specific clean up goals will be 

established using RESRAD. The RESRAD model uses dose assessment methodology to derive 

site-specific soil guidelines. These guidelines, referred to as DCGLs (derived concentration 

guideline levels) in MARSSIM, will be used as described in MARSSIM to determine if the site 

may be released for unrestricted use. Preliminary guidelines have been established using 

RESRAD and site specific information for SEAD-63. These guidelines were derived based on an 

exterior dose limit of 10 mrem per year above background (NYSDEC T AGM). This dose limit 

was input into RESRAD to obtain a dose derived guideline level (DCGL) that is expressed in the 

same units as the final radiological survey soil data (i.e., pCi/g). The RESRAD model uses dose 

assessment methodology recommended for use in deriving site-specific soil guidelines. Using the 

permissible dose limit, RESRAD was run to calculate site specific DCGLs for each radionuclide 

potentially present at SEAD-63 . The DCGL derived is the maximum concentration of the 

radionuclide above background that would yield the permissible dose limit if it were the only 

radionuclide present. This value is independent of the concentration of radionuclides found at 

SEAD-63, but is dependent on the exposure scenario. DCGLs were calculated using RESRAD for 

three of the human receptors shown in Figure 2-12, the park worker, construction worker, and 

recreational child. DCGLs were also derived for a residential scenario for comparison purposes 

only, since such a receptor is highly unlikely under the planned future land use of the site. Soil 

clean-up guidelines for SEAD-63 (shown in Table 3-1) will be set at the lowest DCGLs 

calculated for any of the three likely future use scenarios. Assumptions and input values used in 

RESRAD to derive these guidelines, as well as model output are presented in Appendix E. 

The preliminary DCGLs presented in Table 3-1 would be used in the following manner to 

establish final DCGLs. Data collected from remaining soils at SEAD-63 after site remediation 

would be used in the following manner. Radionuclides distinguishable from background will be 

identified. The activity fraction of each radionuclide above background will be calculated by 

dividing the average activity of a single radionuclide by the sum of the average activities of all 

radionuclides distinguishable from background. This fraction, f, will then be multiplied by the 

DCGL shown in Table 3-1 to determine the· radionuclide specific DCGL that contributes to the 

total dose. This DCGL will be added to the site background soil data set (given in Appendix D), 

and used to compare the site data set by running the Wilcoxon Rank Sum test, as described in 

Section 8.4.1 of Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM). 

MARSSIM provides guidance for planning and evaluating environmental radiological surveys 

conducted to demonstrate compliance with dose-based regulations (e.g. the NYSDEC TAGM of 
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IO mrem/yr). If the null hypothesis established in MARSSIM is rejected (i.e. the median 

concentration in the survey unit exceeds the reference area by more than the DCGL), then 

acceptable clean up goals have been achieved. The DCGLs shown in Table 3-1 are considered 

preliminary since their application depends on which radionuclides are distinguishable from 

background during confirmatory sampling and what area is actually affected by those 

radionuclides. 

In addition to the above analysis, a DCGL for elevated measurement comparison (DCGLEMC) 

will be derived and used to compare each data point from the confirmatory sampling to ensure 

that no single data. point indicates the presence of a hot spot. The DCGLEMC will be derived by 

decreasing the affected area used in RESRAD in deriving the DCGL to account for the largest 

area that may be missed by the sampling grid used to perform the final status survey. MARSSIM 

discusses the derivation and use of the DCGLEMC in Section 8.5 .1 ofMARSSIM. 

3.3.3 Discharge Criteria for Groundwater 

Proposed discharge criteria for groundwater or surface water generated during the removal action 

(e.g. dewatering operations) are provided in Table 3-2. These criteria are consistent with 

requirements defined in 6 NYCRR Part 380 and based on radiation dose limits for individual 

members of the public. 
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Radionuclides 

Table 5-3 
Discharge Criteria for Water 

SEAD-63 Action Memorandum 
Seneca Army Depot Activity, Romulus, NY 

Criteria for Effluent Released to 
Unrestricted Areas (1,2) 

De1ec:ted in SEAD-63 Soils uCi/mL pCilL 
Cs-137 1.00E-06 1000 
Pb-210 1.00E-08 10 

Ra-226 6.00E-08 60 
Ra-228 6.00E-08 60 
Th-228 2.00E-07 200 
U-235 3.00E-07 300 
U-238 3.00E-07 300 

(1) Table II "Effluent Concentrations", 6 NYCRR Part 380-11 .7. 

Release to Sewers (3,4) 
uCi/mL pCi/L 

1.00E-05 10,000 
1.00E-07 100 
6.00E-07 600 
6.00E-07 600 
2.00E-06 2.000 
3.00E-06 3.000 
3.00E-06 3,000 

(2) The concentration values given in Table II are equivalent to the radionuclide concentrations which. if 
inhaled or ingested continuously over the course of a year, would produce a total_ effective dose equivalent 
of 50 mREM to "reference man" (6 NYC RR Part 380-11 .4 ). 
(3) Table Ill "Releases to Sewers·, 6 NYC RR Part 380-11 . 7. 
(4) The concentration values given in Table Ill are such that. if the sewage released by the licensee were the 
only source of water indested by a reference man during a year, woul result in a committed effective dose 
equivalent of 500 mREM. 

Maximum Allowable 
Substance1 category2 Concentration (ug/L) 
Aluminum A 2000 
Arsenic A 50 

Cadmium A 10 
Copper A 1000 

Iron A 600/1000 
Lead A 50 

Manganese A 600/1000 

Bis(2-ethylhexyl) phthalate A 5 
Phenol A 2 

1) Substance from Table 5 of TOGS 1.1.1 - Effluent Limitations (Class GA) 
2) Catagory A effluent limitations from regulation (6 NYCRR 703.6) 
• For Iron and Manganese limitation of 600 ug/L for each or 1000 ug/L combined. 
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4.0 IDENTIFICATION ANDANALYSISOFREMOVALACTION ALTERNATIVES 

4.1 EVALUATION METHODOLOGY 

The purpose of this removal action is to remove debris and impacted soils and thereby reduce the 

potential for further degradation of groundwater, soils, and possibly nearby sediments and surface 

waters. This section discusses the methodology that was employed to select the appropriate 

treatment technology for this removal action. The evaluation followed the EPA guidance, where 

applicable. 

The first step in the technology selection process was to screen potential technologies based upon 

their demonstrated ability to remove debris. Soils at SEAD-63 have been impacted primarily by 

metals, although metals were not detected above clean up goals established in Table 3-1. 

Radionuclides targeted during the ESI are not present in soils above background levels. The 

selection process accounted for site specific conditions including geology, hydrogeology, and the 

nature and extent of contamination. Other factors considered in the initial screening evaluation 

included the permanence of the solution. in regards to removing the source of contamination and the 

potential effect on future remediation operations. Those technologies passing the initial screening 

process were further evaluated. The purpose of evaluating removal action options is to provide 

decision makers with sufficient information to select the most appropriate technology for the 

removal action. 

The first evaluation criterion considered was effectiveness. This criterion as defined in Guidance 

for Conducting Remedial Investigation and Feasibility Studies under CERCLA (EPA, 1988c) 

focuses on ( 1) the potential effectiveness of process options in handling the estimated areas and 

volumes of contaminated soils and meeting the removal action clean up objectives; (2) the potential 

impacts to human health and the environment during the construction and implementation phase; 

and (3) how proven and reliable the process is with respect to the contaminants and conditions at the 

site. Factors considered in the evaluation of effectiveness included the following : 

• Protection of the community during the removal action, 

• Protection of workers during the removal action, 

• Threat reduction, 

• Time until the removal action objectives are met, 
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• Compliance with ARARs, 

• Impact to the environment. 

• Potential exposure to remaining risks, 

• Reduction of toxicity, mobility, or volume, 

• Long-term effectiveness and permanence, and 

• Long term remediation goals. 

Implementation encompasses both the technical and administrative feasibility of implementing a 

technology process. Technical feasibility refers to the ability to construct, reliably operate and meet 

the technology-spe!=ific regulations taking into account specific site conditions. Administrative 

feasibility refers to the ability to obtain approvals from the various agencies, the availability. of 

treannent, storage and disposal services and capacity, and the requirements for, and availability of, 

specific equipment and technical specialists. In summary, factors that were examined in regards to 

implementation included the following: 

• Technical feasibility, and 

• Administrative feasibility (including availability). 

Preliminary cost estimates were developed for each alternative using US Army Corps of Engineers 

MCACES for Windows Version 1.2, as well as published information, guidance documents, vendor 

quotes, and engineering judgment. These estimates are not meant to be definitive, but serve as a 

basis for comparison. Capital costs consist of direct (construction) and indirect (nonconstruction 

and overhead) costs. Direct costs may include the following: 

• Construction costs, 

• Equipment costs, 

• Land and site - development cost, 

• Disposal costs, 

• Site restoration costs, and 

• Equipment decontamination costs 
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Indirect costs consist of the following: 

• Health and safety costs, 

• Engineering costs, 

• Contingency allowances, 

• Overhead costs. 

Operation and Maintenance Costs include annual groundwater monitoring in the existing plus four 

newly installed wells plus a sampling report. Groundwater monitoring will be conducted for five 

years. 

4.2 INITIAL SCREENING 

4.2.1 Screening of Technologies 

Based on the available data and the discussions in Sections 2.8 and 3.3 of this report. the soils at 

SEAD-63 do not appear to cause a risk due to based on the chemicals present. FurtheITT1ore, 

radionuclides detected do not exceed background. However, the investigation conducted has 

confinned the presence of various military components. The presence of such buried objects, 

including buried drums, is of concern, since the nature of the drum contents are unknown. 

Furthennore, some buried components deposited at SEAD-63 may still be classified or sensitive and 

would need to be examined by appropriate military personnel for evaluation and declassification. 

The uncertainty of the nature of the buried components and the sensitivity of the materials that may 

remain in the disposal area is considered justification for perfomling a removal action at this site. 

While removal and control of the military items buried at the site is the focus of the planned removal 

action, the potential for soil contamination to be present that surrounds these items will also be 

addressed by this action. ·Goals for allowable soil concentrations, in particular for cadmium, have 

been developed (see Table 3-1), based upon existing conditions, and will be used as the basis for 

returning soil, segregated from the military items, to the excavation pit. 

Because limited data exists for the groundwater, any groundwater removed during the excavation 

would be stored on-site in tanks until further characterization is performed. If the water meets the 
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criteria established in Table 3-2, the water may be discharged directly or into a sanitary sewer. If 

criteria are not met, treatment will be necessary prior to discharge. 

To address potential concerns about sediment samples found to exceed NYSDEC Technical 

Guidance levels. Limited sediment removal will be completed in select areas. 

4.3 DETAILED ANALYSIS OF OPTION 

Only one alternative is considered in this report. Because the impetus for the removal action at this 

site is the presence. of debris, and due to the lOlcertain nature of this debris, excavation, rather than 

any sort of in situ treatment of these items is logical. Excavated debris would be disposed off-site 

while soils, depending on confirmation sampling, would most likely be backfilled into the 

excavation pit. 

4.3.2 Excavation / Off-Site Disposal of Debris/On-Site Backfill of Soils 

Excavation. off-site disposal of debris and on-site backfilling of soils involves the excavation of 

approximately 4,500 CY of soi I and debris and approximately 40 CY of sediment ( see Figure 4-1 ), 

sorting of the excavated materials, off-site disposal of sorted materials, and backfilling of soils. 

Figure 4-2 shows the decision process for how waste would be sorted and disposed once excavated 

from the site. Soil and debris would be stockpiled in a bermed staging area. If necessary, debris 

will be segregated from the soils through use of a vibratory screen. It is estimated based on test pit 

logs that there are approximately 1,000 cubic yards of debris within the disposal pits. All debris wi II 

be screened by Army personnel to determine if any parts or components are classified. Classified 

parts will be disposed at Army designated locations. In addition, debris will be scanned for the 

presence of radioisotopes. Any debris found to be radioactive during scanning or known to be a 

source of radioactivity will be sent to a facility authorized to accept such materials. Any debris free 

of radioactivity will be recycled or disposed in an industrial landfill. 

Soils excavated from SEAD-63 will be scanned for high and low energy gamma radiation. Soil will 

be placed into one of two stockpiles. Soil will be screened prior to excavation and if the soil exhibits 

radiation greater than the background it will be placed in one pile; soils exhibiting radiation equal to 

or less than background will be placed in another pile. Confirmatory soil sampling will be 

performed on the pile exhibiting radiation above background to show whether gamma radiation is 
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above the background level or not. If levels of radionuclides and cadmium do not exceed the clean 

up goals proposed on Table 3-1, soil will be backfilled into the excavation pit Although certain 

heavy metals were found above TAGMs, the levels do not indicate that the soils pose a risk nor 

would be deemed ha7.ardous. Samples will also be collected for metals and semivolatiles analysis to 

confirm this prior to disposal. 

Although not anticipated. if soil samples indicate that radioisotopes exist in soil above the clean up 

goals established in Table 3-1 and discussed in Section 3.3.2, such soils will be transported to a 

facility licensed to accept such material. For evaluation purposes, it is assumed that soil having 

elevated radioisoto)?CS will be transported to the Envirocare facility in Clive, UT, which accepts bulk 

waste shipments of low level radioactive waste material. 

Sediment will be excavated from drainage ditches at locations shown in Figure 4-1. However, 

excavated sediment will not be screened for radiation and will be placed in the soil pile with 

radiation lower than the background level. 

Groundwater collected from dewatering activities during excavation will be stored in frac tanks on­

site and analyzed for metals and radionuclides to determine if the groundwater requires ~trnent 

prior to discharge. Table 3-2 shows concentrations dictated by 12 NYCRR Part 380 for releases to 

sewers for the radionuclides detected in the soils at SEAD-63 as well allowable effluent 

concentrations for select metals and semi-volatiles (6 NYCRR 703.6). If the criteria are not met, 

treatment appropriate for metals or radionuclides of concern will be implemented prior to discharge 

of the water. 

Upon completion of the removal action, confirmatory soil samples will be collected to confirm that 

all residual soil satisfied final status survey requirements as outlined in MARSSIM (NUREG-1575, 

EPA 402-R-97-016, December 1997). As these surveys are designed to compare site data sets to 

reference data sets, the DQOs presented in Section 3.5 of the Project Scoping Plan were used to 

determine the minimum number of data points that are needed from the site and reference sites. 

This discussion has been provided in Appendix G. The minimum number of data points was 

determined to be 34, or 17 from each survey unit and the reference area. Following NUREG and 

MARSSIM guidance, _this number was increased by 20%, to 20 for each data set, to allow for 

broken samples and bad, missing, or rejected data. Reference area samples have already been 

collected for the site. 

July 2001 Page 4-7 

p: lpitlprojccts\scncca\s63cccalccca\scctions\rcviscd tinal\scct-4 .doc 



SENECA SEAD-63 REVISED FINAL EE/CA 

SEAD-63 had been classified as a Class II survey unit in the Project Scoping Plan. Class II areas 

have, or had prior to remediation, a potential for radioactive contamination or known 

contamination, but are not expected to exceed the derived concentration guideline level (DCGL ). 

The area of SEAD-63 is within the suggested maximum area for a Class II area provided by 

MARSSIM. Therefore, twenty confinnatory samples will be adequate to satisfy data quality 

objectives in the determination of final survey status. 

To meet the objective of the fmal status survey at SEAD-63, derived concentration guideline 

levels (DCGLs), against which the radiological survey data will be screened, are established prior 

to proceeding with the surveys. Guideline values are expressed in the same units as the survey 

instrumentation that will be used and are based upon pre-selected dose or exposure limits or state 

or federal release criteria. These have been established in Table 3-1. 

Confinnatory sampling will be performed below the excavated soils and analyud for the 

constituents of concern listed in Table 3-1. No confinnatory ~pies will be collected in 

association with the sediment removal. 

4.3.2.1 Effectiveness 

Removal of the debris and potentially some soils at SEAD-63 would effectively eliminate the source 

of any future contamination at this site and prevent any further impact on groundwater or nearby 

ditches. Groundwater removed during the excavation activities would be tested and if found to 

contain metals contamination or radionuclides, treated prior to discharge. 

4.3.2.2 Implementation 

Excavation of soils from SEAD-63 may be readily implemented. The extent of the debris and metal 

and radionuclide impacted soils is well defined and accessible. A number of contractors are 

available who are very experienced in removing and transporting such material. Although not 

anticipated, off-site disposal of low level radioactive materials is somewhat difficult in that the most 

economical permitted facility to accept this waste is Envirocare in Clive, UT. It is not expected that 

soils will exceed clean up goals nor the Toxicity Characteristic Leaching Procedure (TCLP) limits. 

However, if cadmium concentrations for example, exceeded clean up goals, it would be taken 
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4.3.2.3 Cost 

Preliminary capital costs for excavation, off-site disposal of debris and on-site backfilling of soil 

were developed using TRACES/MCACES for Windows v 1.2 software. The estimated capital 

cost for this alternative is $944,000. Annual costs are estimated at $33,600. The present worth 

cost for this alternative is $1,090,000. Estimated construction time is 2 months. Table 4-1 

provides the cost breakdown, with cost backup and assumptions provided in Appendix H. 

July 2000 Page 4-9 

p:lpitlprojects\seneca\s63eecalecca\sections\final\sect-4.doc 



Table 4-1 
Cost Estimate for Alternative for SEAD-63 

Engineering Evaluation/Cost Analysis 

Cost Component Excavation of Soil & Debris 

Off-site Disposal of Debris 
and On-site Backfilling of 

Soils. 
Mopilization and Preparation $ 101,700 
Sampling and testing (GW and soil) $ 127,000 
Site Work $ 212,700 
Groundwater Collection $ 6,800 
Disposal $ 51,700 
Site Restoration $ 2,000 
Demobilization $ 40,700 

Cost to Prime $ 542,600 
Field OH (4.9%) $ 52,000 
Home Office (4.9%) $ 28,600 
Profit (6.3%) $ 38,500 
Bond (1 .4%) $ 25,600 

Cost to Owner $ 687,400 
Design Contingency (4.5%) $ 30.900 
Escalation (4.9%) $ 35,900 
Construction Contingency ( 11 . 7%) $ 90,500 
Other (34%) $ 29,600 
Construction Management (7.8%) $ 69,900 

Project Cost $ 944,000 

Operations and Maintenance (O&M) 
Annual Cost IS 33,600 
Present Worth of Annual Cost (5 years at 5%) IS 145,500 

!TOTAL PRESENT WORTH COST IS 1,oso,0001 
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5.0 RECOMMENDATION AND ANTICIPATED SCHEDULE 

5.1 RECOMMENDATION 

Excavation of the disposal pit area shown in Figure 4-1 at SEAD-63 is recommended. Removal of 

military components from this area will reduce future risk of impacting the site. Soil and debris 

removed from the area will be screened for radionuclides. Debris will be disposed off-site and soils 

will be subject to confirmatory sampling prior to being backfilled on site. Any groundwater 

generated during the removal action will also be characterized as required, to determine the proper 

method for disposal or discharge. 

The removal of sediment from select areas where risk and technical guidance levels are exceeded is 

recommended. This will reduce future risk associated with the site. 

Groundwater sampling is recommended to evaluate the performance_ of the removal action, 

subsequent to its completion. 

5.2 CONCEPTUAL DESIGN 

Figure 4-2 shows the conceptual decision making process that will be used during removal of 

debris and soil at SEAD-63. A set of performance specifications will be developed as part of a bid 

package and will cover. everything from mobilization to disposal to site restoration. These 

specifications will be completed once the proposed removal action has been approved. 

5.2.1 Site-Specific Work Plans 

The first step in the removal action will be developing site specific work, health and safety, and 

sampling and analysis plans. The work plan will address the steps necessary to complete the 

remediation, and will include, at a minimum, the following items: 

• Mobilization. 

• Site preparation, 

• Site layout, 

• De-watering design and construction plan, 

July 2000 Page 5-1 

\\bosfs021projects1pit1projects\seneca1S63eecaleeca1Sections\final\sect-S l l .doc 



SENECA SEAD-63 FINAL EE/CA 

• Groundwater removal and treatment (if necessary), 

• Excavation plan, 

• Stockpiling and segregation plans, 

• Site restoration plan. 

A site-specific health and safety plan will also be developed. Since this is a hazardous waste site, 

the plan, to be developed by the contractor, will be prepared in compliance with al~ applicable 

OSHA regulations. A requirement of the bid package will be that the contractor be in full 

compliance with all OSHA regulations, including proper training and medical monitoring 

programs. This plan -will address air monitoring which will be conducted as part of the health and 

safety program. 

The last plan to be developed will be a site-specific sampling and analysis plan. Included within 

the sampling and analysis plan will be a QA/QC plan. The sampling and analysis plan will address 

several specific areas. First. soil samples will be collected from the excavation. These samples will 

ensure that no soils remaining in the ground. exceed clean up goals and that MARSSIM final status 

survey objectives have been met. The statistical approach used in the SEAD-12 and SEAD-63 

Project Scoping Plan (provided in Appendix G) will be developed to determine the number and 

location of the soil samples to be collected. 

The next item to be considered in the sampling and analysis plan is post-treatment sampling. Both 

soil and groundwater will need to be sampled after treatment to ensure that all the treatment criteria 

have been met prior to discharging the groundwater and disposal of soil and other debris. Again, a 

statistical approach will be developed to determine the number and type of samples to be collected. 

An important part of the sampling and analysis plan is the QA/QC plan. The QA/QC, plan will 

describe the procedures to be followed to ensure that the data collected is valid, and will be 

accepted as evidence of a successful removal action. At a minimum, the QA/QC plan will address 

sampling procedures, analytical procedures, data validation ·and reduction procedures, and quality 

assurance samples (duplicates, blanks, etc.). The analytical methods specified will be acceptable to 

NYSDEC and EPA, and will have detection limits low enough to ensure that the treatment criteria 

have been met. 

5.2.2 Mobilization and Site Preparation 

July 2000 Page 5-2 

\lbosfs0::?'·,projects\pit\projects\seneca\s63ec:ca\~eca\sections\final\sect-511 .doc 



SENECA SEAD-63 FINAL EE/CA 

Once the work plans have been approved, site preparation and mobilization will begin. The 

contractor will bring all the necessary equipment to the site, arrange for all required utilities, and 

obtain all necessary permits. If necessary, pads will be constructed for the equipment and run on 

and run off controls will be constructed. 

5.2.3 Excavation 

The primarly area to be excavated is shown in Figure 4-1 . At SEAD-63, excavation will proceed to 

the bonom of the fill , which ranges from 0.6 feet to greater than 8 feet. The total soil and debris 

volume to be excavated is approximately 4500 CY. 

Sediment will be excavated from the drainage ditches associated with the anomalous sampling 

locations (SWSD63-3, SWSD63-10, SWSD63-11 , SWSD63-14, SWSD63-18, SWSD63- 19, and 

SWSD63-4). The excavation will be to a depth of depth of 6 inches, extending to the width of the 

drainage (up to 6 feet) and 25 feet up- and down-gradient from each location. Where two sediment 

locations are adjacent the excavation will be continuous between the locations. 

Excavation of materials will be limited to daylight hours. The rate of excavation will greatly 

exceed the segregation rate so debris and soil will be stockpiled. The area to be excavated will be 

de-watered prior to the excavation. but if necessary, a pump will be used to remove water from the 

pit. This water will be pumped into frac tanks, where it will be treated along with the remainder of 

the water. In order to minimize emissions. dust control foams and other housekeeping measures 

may be used in the area with the highest concentrations of contaminants. During the excavation, the 

walls of the excavation will be sloped to assure their stability, in accordance with the levels 

required by OSHA. Alternate techniques may also be used to provide excavation stability. 

5.2.4 Material Screening Operations 

Once the material is excavated, it will need to be segregated prior to disposal. A staging area, 

including separate areas for the storage of excavated soil, contaminated and non-contaminated 

screened soil, and contaminated and non-contaminated debris will be set up. A separate area will 

be established for required equipment decontamination operations. Debris will be screened for 

radioactivity and to check for potential classified items. Soil will also be screened for radioactivity. 
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5.2.5 Off-Site Disposal 

Although soil having constituents above clean up goals (see Table 3-1) is not anticipated, any 

such soils plus all debris will be disposed off-site according to the conceptual plan in Figure 4-2. 

If radionuclides are present in the soil above background concentrations, derived concentration 

guideline levels (DCGLs) will require finalization as discussed in Section 3.3.2. The proposed 

facility for disposal of radiological debris and soil is Envirocare located in Clive, UT. A copy of 

their license describing their acceptance criteria is provided in Appendix H. 

5.2.6 Backfill, Site Restoration, and Demobilization 

Soils from the excavation will be backfilled into the excavation pit once sampling confinns that all 

impacted soils have been removed and soils from the excavation do not exceed clean up goals. The 

excavated areas will be filled with borrow and restored to the originaLgrade. Clean fill will be 

brought in as necessary to make up for the debris taken from SEAD-63 to off-site facilities. The 

area will then be re-seeded with native vegetation. The contractor will be responsible for 

maintaining the area for enough time for this vegetation to become established. 

All of the equipment used by the contractor will be decontaminated prior to leaving the site. 

Decontamination water will be collected and properly treated (if necessary) and disposed. 

5.2. 7 Air Monitoring 

There are sources of air emissions: the excavation and screening activities. The program will be 

designed to ensure compliance with all air ARARs. Air emissions of potential concern include 

airborne dust or particulate and fugitive organic compounds. 

Potential emissions of particulate matter from the excavation and screening operations will be 

monitored in accordance with the provisions of NYSDEC TAGM HWR-89-4031 . Sampling 

stations for particulate matter will be set up daily. at the point where fugitive particulate emissions 

are most likely to occur (e.g., downwind of locations of the current excavation and near screening 

locations), and at a location upwind of the site work which will be representative of background. 
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The MINIRAM (Miniature Real-time Aerosol Monitor manufactured by Monitoring Instruments 

for the Environment. Inc.) personal monitor model PDM-3 or equivalent will be used for 

ambient measurements at all locations. The operating principle of the MINIRAM is based on the 

detection of scattered electromagnetic radiation in the near infrared region of the spectrum. The 

MINI RAM detects both aerosols and particulate matter, preferentially in the 0.1 to 10 micron 

range (respirable or inhalable size). Air surrounding the instrument passes freely through the 

sensing chamber, requiring no pump for operation. The average concentration of the particulate 

and aerosol level is recorded every 10 seconds The instrument can also calculate a time weighted 

average for the run on a continuous basis with all results reported in units of milligrams per 

cubic meter (mg!m3~. 

During set-up, each monitor wiH be placed 4 to 6 feet above ground. The actual placement of the 

sampling stations will be modified daily to accommodate shifts in the ambient winds, and the actual 

locations will be recorded in the field notes. After set-up. each instrument will be turned on at least 

10 minutes and the device will be zeroed in accordance with manufacturer·s specifications. 

Ambient monitoring will then commence at least 10 minutes prior to the introduction of soil feed to 

the APE 1236. and will continue until all treated soil has been discharged from the rotary kiln. 

Throughout this period, data will be obtained and recorded at I 0-second intervals. 

All of the data produced by the MINI RAM will be included in the performance test report. Data 

collected by the MINIRAM will be compared to the national primary and secondary 24-hour 

ambient air quality standard of 150 ug!m3 . 

Fugitive organic emissions will be monitored in accordance with prov1s1ons of the NYSDEC 

Community Air Monitoring Plan, which specifies action levels at a distance of 200 feet from the 

removal action, and at the nearest residence. A monitoring station will be established at a distance 

of 200 feet from the operations. If the level of organics in the air reaches 5 ppm at the monitoring 

station. then monitoring must be conducted at the nearest residence. For this removal action, the 

depot fenceline will be used instead of the nearest residence, since this is much closer to the 

operations, and will therefore be more protective of the community. If unacceptable concentrations 

of target organics are detected at the fenceline, work will be shut down until this situation has been 

investigation and further controls are implemented to prevent the reoccurrence of this condition. 
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5.2.8 Installation of New Monitoring Wells 

Up to four new monitoring wells will be installed near SEAD-63 and samples of the groundwater 

will be collected from new wells plus from existing wells to further define the nature of the 

groundwater found in the area. New samples from existing and new wells will be collected using 

low-flow, purge-and-pump procedures to minimize turbidity levels. Data from the resampling 

event will be used to assess whether there is continuing evidence of metal and radiological 

component impact on the groundwater quality in the area. 

5.2.9 Site Health and Safetv 

The contractor will be responsible for complete compliance with all OSHA and EPA regulations for 

operations at hazardous waste sites. All workers will have received the mandatory training, and be 

part of a medical monitoring program. The contractor will prepare and follow a site-specific health 

and safety plan that will be approved by the Anny prior to the start of wo~~- The health and safety 

plan will contain procedures for dealing with site visitors. including those visitors who have not 

received proper training. People not receiving proper training may be allowed on site, but will not 

be allowed in the work area. 

5.2.10 Oversight 

A third party contractor will be hired to provide oversight for the removal action activities. This 

contractor will prepare a construction quality assurance (CQA) plan and will document the 

procedures to be followed to ensure that the removal action meets the established specifications. 

CQA duties will include, but not be limited to the following activities: 

• Confirmation sampling and analysis from the excavation, and 

• Air monitoring 

It is anticipated that an oversight contractor will be onsite for the duration of the removal action. 

53 PROPOSEDSCHEDULE 

The total duration for the removal action after regulatory approval is 2 months. 
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5.4 ESTIMATED COST 

The estimated present worth cost of $1,090,000 is based upon a preliminary estimate provided by 

Parsons Engineering Science, using the TRACES/MCACES for Windows v 1.2 software. 
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6.0 PUBLIC COMMENT 

According to the NCP (section 300.415 [m][4]), where a removal action is appropriate at a site and 

where a planning period of at least 6 months exists prior to initiation of site activities, the lead 

agency (i.e., the Anny) must publish a notice of availability and a brief descripti~n of the EE/CA. 

The public will then have an opportunity for not less than 30 calendar days to submit written ~d 

oral comments on the EE/CA to the Anny. A public meeting could be held, if requested. The NCP 

also states that a written response to significant comments must be produced after the public 

comment period (i.e., the responsiveness summary and the action memorandum). Once the action 

memorandum and the responsiveness summary have been prepared, the removal action is initiated. 
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TEST PIT REPORT 
BNOINl!BRING-SCBNCE. IMC. a.JENT: lJ s AC."' E TEST Pir #: Tl' ~"3-2.. 

PROJECT: , s swM u £ .sk : - Joe 'MJMBER: -,:1.~s, 
LOCATION: Rt>H yLµS vr EST. GROUND ELEV. t=~~~~------'-----------------~mSPECI'O~ 1=w~,7~A~~-TEST PIT DATA CX>NI'RACTOR: ms% 

1--LSNCJn1__,,---+-WIDnf-.--+---:-C11P~m~Hr.-T-~::-:--sxo~~-~~noN __ 1SHaUPG _____ MEIHOD _____ -il~ARTDATE: H 
t-_'i._'_--+--~"--•--+--~"-•--'~ ... --••-T----"8,..A..._C.._lt'...,U.a.&...D£ ___________ -1CX>Ml'LEI'ION DATE: " ~ 

t------+----+------+------------------1amcqmeY: DATE Cil!CICED: 

tM:O:N:llT:'O]iRm~~G~D~~~:t:'A::::r~~!;~~~J~~~i~~~LC::::::i~i~~i[::::lONOCDUPUCATESAMPLE: YES or ~ ... INSJ1WliENI' iEIK!lal BACICOROUND TIME/DA.1E DupioacSaapl,:Nuaba: · 

t-DK..IIV_.,M.;.a.._-...:Gz..'•Rw.~.z.a. "8'--~..r.111~-•:.::ll;..;~:.i"IL...oj...,~:;..&...L.,IPP'M1,,;,,1..,-:-ir"'~"it3'~J.."-T--+/ .... 1,"'-+J...:~~• £~/_.9U-fl/..os.p1cNaaba: 
VIC.TOR~. 11-1 'l.n -~-, .. ,,60 • - 11 •. ,IL •It '6-~ J. / I, / U / qq 

t---------+------+-------,i----------1CX>IOIENTS: 

SCALE VOCI SAMPlB smATA CESCIUl'TIONOl'MAlEllN..S 
tPT"I ... " -- --- - . -- .. 

~ 
~ 

Tc,f Si,;f - ~ -eKiD 

- ~,,. -S-J- q•· 
5 /,.~IL jrlnlf!.( -+- -

- ~ --
1 -l-f-- -- . . • • t ' I " ~.+t Sc" fT -t)LiV( - ~,, • • -

- • . , -mo - • . . . -
2 i I 

. • • - TP,3-J -
' • # - -

• • • - -
• • • - -

• • • - -
-> :i.., ,, ,, - • • -• - • L<'ru- B rt1w.11' 5",- IT -
~ 

• - • -• • - Br&t> • • -
- I # • -

4 - , , • -
-- -• • -

I 

I I 
, , • -

t-
I • • -

• - • -
5 5' , V wl:f"u ~'-4. ' 

' ) 
-

SEE MASimt ACRONYM LISI' POil OOMPLEm USl'1NG 01' All8RBVlATIONS TESr PIT#: TP~3-2. 
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••ne l.,,,.r:7 

TEST PIT REPORT 
BHGINBIDUNO-saBNni_ INC. I a.IEMT: TEST. -PIT #~L ~ -2.. 

MONn'ORING DATA . f 

t II BACICDllaJND TD,E/DAlE DATE SI'AR.T: 
DATEFINJSH: 

INSPECI"OR: 
anmtACI'OR: 

;r..-.J c.t...45 

EAU. VOC,/ ~ SIIIATA ces::rurnoN OP MA~ 

""" ...... -~ --·- --•·--;,: --.- - . 

- , • , -- • • • -... • - • -• • • - -\, • • • 
5, ,,, e.4-SE oF ~ - -- -- -

- -- -
- -
- .'I 

" - -~ 

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

--- -
- -
- -
- -

--- -
--
~ -
. 

511B MASn1R ACtOHYM usr POR C0ID'LEI'E ust1NO Of' A88IUl'V1AT10NS 
. msr Prr "· Tf63-2 
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( 

P.t.n'I-' / l'\J;' L 
TEST PIT R·EPORT 

BNGINBER.ING-SCBNCR. INC. la.IENT: . IJSA&t:JE. TEST Prr #: T/'6)-3 
PROJECI': l 5. ~W,Mll ~~~ 

. . .. . 108 'NUMBER: -z:zes,e, 
LOCATION: 8121:Ut L.&l.S: .Ill:: 

; . . 
ESI'. GROUND ELEV • 

' INSPECTOR: :J..w'-Zd/JS 
TESI' PIT DATA ~m U!HC1ffl 1't'IDl1{ DIIPl1f EXCAVA110N/ SHOIUNJ MEnfOO Sf.ART DATE: t 

/'I:, ' ,r I 0~ A4CJ:-Un£ COMPLEI'ION DATE: ~ 
OIECQ!DBY: 
DA'Ic CHECKED: 

MONITORING DATA ' ONOCDUPUCATBSAMPi.E: YES er (!:!51 
INSrlWMENI' DBIECICR IIACmRCXJND J 'mE/DAlE ~s-pieNiaalla: 

DVM -6°RD8 Iii.#~" ~PPM ~Y' I I. I L( I 91f YU>Slaplc Naaba: 

VIC.TO RE I II -1 'ILi ail., .aJ,~ 1111-1,:-n•L, ..,._l< I 1, I '-~ I q11 
L 1IIILIJM ~~, .,,/t:nld ~ 5'.i11T, t-~ ,,,,,_ . ...;l~J I t, I t.1/~" ONOC Rimate Sample Number. 
LutH ., ... 10 ~ ll J•AI. T I D-lt. •• ~ IL ~1~.I. I ,J 1., I'll/ , . 

COMMENTS: 

SCAUi VOCI SAMPUi Sl'RATA DESCRIPTJ0N OP MA1ERJALS 

""" D.an -~ -·- nnm.-• -- ,.--

alff~ 
~.Ac~ l~SD:I - ea"6~ -... .. .. -- ~,, .. .t' -- --- -

~9 -- - - sLl~ ~ ~A-vEJ.-- - -
1 u,,'rti -- -- - ~ ~""1 . $. IT - I • - -- -- --- - - -

- - --2 .. . - -- --- - --- - - -
- - -- -- --

3 -- - -
- - ---- - · --- - ---- -- -,c 
- --
-- ~- t 'J_ I -

ti ~1.-~ .. 
t -~') -

f1 ,• 5 l~ !Pl)$ G..,,f~L1, 
r.,~ 7tt.lf ,4su.,.JJ,~ 

,- ~I.AN,-' 

,- 5 
CA-.t,.. ~ct"-,, 
L~ ;11,~:'--1. ~ 

Sl!E MAS1'BR. ACRONYM LISI' P0R 00MftBtB UST1NO OP AIUIRBVIAT10MS TESr PIT #: TP t'3-- 3 
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P&ns: ~c--Z... 
TEST PIT REPORT 

ENGIMBl!RJMG-saJ!KrP_ INC. a.ImrI': TEST. PIT #: , t" 6 }- ~ 

MONff'ORINO DATA , - ' ...... 
~ - TIMl:IDA1E DA'IE Sf.ART: ~ 

DA'IEFINISH: 

INSPECTOR: :I_. C a.n 5 
C:ONIRACI'OR: 

9CAlS VOCI SAMl'l£ SIRATA WWWtiOH OP WA1EUALS 

"""' .... --- --·- -- ·- .l'Vn,\ . 
~ 

- -
- -- -- I -
' SL ..,, ~ -r tr a. t.o -- - - -- - - - -- - - - - - - -- - --- rP'3-3 t.5 I 

-
I - -- ~~-- .. \ . t,.$ I -

.. - -~·'·~- -
? ~[) D~ 6-rAy 5Ilt - -. \ . . • - -

- . J .. j. .,-,,·~ ~u~ ~) 

- . \ . . -• - -1 . . J. -
' - -

- • . { .. -- -} .. ) . -
- . \ . - -. - ·T· . ~ . ·-

t\ - .. s . -. - q.-;.. I 
-. 

- '3,s~ p;, -
1 ._ -

--
._ -
- -

-- --
-

~ 

SllB MASI1!ll ACt.OHn. LISI' PCa. C0MPlBm US11NO OP AIUIRBVIA%'lOM5 1'ESI" PIT #: ~ J" '-1--, 
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D•fta I ,..r:,"'7 

TEST PIT REPORT 
BNOINBBRINO-SCBNCB..INC. I Cl.JENT: TEST PIT #: T"Pt. ~-4 

PROJBCI': 15 C:&H;--;11 ,:_",Ji,r!,..;:, I Y-ATlON . JOB lfUMBBR: 1-2Q5:iB 
LOCATION: .c:.r:-A r> r- "lli r~, P1T' -=4 - BSI'. GROUND EU!V. 

INSPECl'OR: :l"""'slCMS 
TBSI' Prr DATA 

CON'IRACl'08' zB UINCffll W1DtH mPl'H BICAVAl'ICN/91101UNO Mlmt0D START DA'IE: 
12 1 -:, , ~--· ~A/'l!"UrJC:- COMl'lBI'ION DA'IE: 

CJfBCICPD BY: 
DATE CiECXED: 

MONITORING DATA QNQCDUPlJCATESAMPLS: YES cr(liW 
INSl1WYINT IIDICICR IW'Z,-cum flle/nA m. .,.._,..~Naalia: Al/A 

OV,.-\-~~ '" 1,. el/ • .P/Jfll\ ,,..,, fa/U.~ '4 MRD~Nllamr. tJ/A 
VI rn,b:n.i - t'fO ~rn rca. ~rz.~ t ,1Jl.t: ~/U.A 14 
, ,.n, um -zu, w/4: .. s er~,.,,. 1-.3 rPr • Ii""" ~ h~ -~~ ONOC Rimale Sample Nambcr: 

I ,,b,.,V, ,,..,,,,_,: .J ~AX. ~-r,l"#/I,• ,~s~L /. •L ~ 

~Ll,E°" f'All-1 s:::-,1'& . . 
C::OIOIBNTS: 

!ICAlB Y0CI SAMPIB sntAJ'A . Dll9CIUPTl0N 0, IMtlllUAU 

""" au, --- -- - ·-
.. .I .I ..... ,, ,, - ~ 
,.-.-;- ..... TOPSOIL 0-4 -~-

.. & _.l. "="' I - - - ~ 

I:,_\._-="°\.~ - ~-~·-- -~,--\-. - ~Y--\~ -
1 -.r-~=-- ~ A11n-.Al..-~: -~~-, - ~~ -l."- ,_ 
~ ,~--'\-• Q.,;c.Jc '"'IV~ - -t•-., -=\-= 

5HAL~ /GRAVEL 
6A1tu-t 4,..,.. •1, - •_"\..:.\-. -le_\•-.,~ '-r1Sw IT'c.J..., -

/_A YER w /PAl?K SI-IAI£ o/ l.11'/c -~.-......s. -
2 ~,•-s..•-· 

•T1cr • - . ~ \·- \..- -- --,-- .. J)AAK &~At su_, -~~-,-- 4~". - ·- 1.-. -
- -::.\ ...!\:,-;; -

-·\ -· - _.::s;_ ~ ,-• -
,-~-+I I 

3 -~-- - I•--. -- ----- -· --~·-,-.. - - .\· --.. ---- .:..,.- \~ -- -~-,,, -
-' ~\-:a - - y .- -, -

4 ~ - .,-. - -
-9\. .- • - -~ -.\ -· -- ., -- . -- t.'\. -\..-::-- -
-·\ -. - i~ --\.. -

s - •J Y w~ 1APlf""lis-' '-- -· -
) !EB MASDlll ACltCN'Dl USl' POil OOUPlB'l'B U!l1NO OP AIISllVIATIONS 
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Hnc2.,-Z. 

TEST PIT REPORT 
BNOINBBRINO-sa:mfl""R !MC. I c.mMT: S"~ TEST, .PIT #: T"P{,'3-4 . .. 

MONITOIUNO DATA -· ~h-,/41' - 'l'Del"'"- DAmffART: 
DAmf'INISH: ,1~22~ -- ,. - . .c~ ~ 

, 
--"1"'\ p II ~ .M ... 1 T'\1 .J( 'V~ JNSPECrOR: ~wt;~AS 

a>HmACrOR: rtJfurlRE' 

ICAlB VOCI ~ SIIIATA DBICIUl'nCN OP MAtllRWS 
~ It Aft --- --·- . - -~ ---. --

. , .\: . 
~ --- - f 

~ 

~-'\ ·- - . 
- :~ -9\!... 

SUALE" /6rlA-£L LA"lt:f<. --~·- l 

• I )_ ,,_. 
~7~- w/ 'DAet S'JlME' 

~ 
w /l>AfK ldltl ltJ-.=-, -· .-

i-,;.. C, • s,1...-r ~.-,•- -- l'i-~ - & 1-~ -.,-.. 
&T,""a,1 . 0~ ~p,.,-. {,'5"' - -< - ,-

- -
- -~+ -- -
- -~ 

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

--- -
- -

--- -
-- --- -

- -
Sl!B MASDlll ACaCtffM usr l'OR exxialBIB Lm1NO OP AaaBVIAt'l0ta TESI PIT ti: TPo3 
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D.&na .... ~ 
TEST PIT REPORT 

BNOINBBRING-sa:BHCR.. INC. a.JENT:~ iDlD TEST PIT #:TP~'=l-S 
PR.OJBCI': .~ ~"'1P'\ll lNifS 1--:,:_; ·1 TON . JOB 'NUMBER: ?Zcrza 
LOCA11ON: ~"~ I .., ..., -, Prr~e - BST. GROUND EU!V. 

( 
INSPBCI'OR: ~{4S" 

TES'l'PrrDATA CONTRACI'OR: ~~ ... 
UINCffll 'WID1H CEl'1'H DCAVATION/!HOIUNO Mlffll0D STARTDAl'E: ~r~ ,~· ~, -"' , _,_.,.~KHO~ COMPLETION DATE: ~ /'U. A1J 

ama:EDBY: 
DATE amc:JCED: 

MONrrORINO. DATA OAJQC DUPLICATE SAMPLE: YES or Q!g) 
INSt1tUMmrl' DBIH:IOR R.a/XIM<JJND Tll&DA1E Dllplmcs..ple ..... ba: .v" 

I"\ V M - 4:i°Q"')r< 10.t.•.,. o' pp,.., L./~/- YU>s-plcNllabr:r. f+//A 
VIG l•~..::--•1"-1,0 6M-Pe-, s-,z-~ ~ LAL~ 
t ,,N t1n1n~, lll'La. .. #f'Sci,,r-; l..;.~Cf'n L/z~JN OAJQC Rimaie Sample Number: 

I '""""'JJM ---- .. rNAX A-n~. J./u J 'M 
,.,, -"""-• ... ~. f»AP..I ~,l'-L L../20 :W COMMBNTS: 

9CM.£ 'YOc.l SAMPLE snt.ArA DmatlPI10NO,MA1SRJAlS 
n,n ........ -~ --- - - .DOTI - -

~ 
.. ~ J •• ~·f= - - - ToPSolL - .I ~ ~ • - -- 8(&o i • ---~-l- ,_ - ~""" _\.. 4-- -'--\. -BK'O 

__ ...._ _,_ 

SHAL~/GF?AVE"L 
1 -\- l- k II - ,-21 .. -i::::t -"\'-- ---"" -- \ - •-~ .-.\ -- \ 

-.:~. - -_, _, --
I.._ _ - _ , - . - I -·-• • • • , - • • • ·-

2 I~ TFS-5-1 z' 'a • • • 

8~0 • • • - 1-• • • • - • • • ,_ 

- -. • • OLIVE: GRAY S1L1 
z1~4," -- • • • -

3 • • • • - -
• • • - - -• • • • I_ - • • • 

• • • • - ~ -• • • - ~ • • • L1GH, 6RowJJ 51L1 -4l~s:l • .. .__ • • 0 -
• • • • - • • • -
• • • • 

~w-, -••• Sil .. :,-

55'-ioi= - • • • LtGH, -:B~ou.rrJ 
&60 • • • • - • • • _, 

l"'}C: •··-• p,,-a c::' s ... • • • ~ -i. -~ 

111B WASDlll. AC1t0Nn1 usr l'ml. c:oeaurm usnNO ~ MSBYLU10NS TEST PIT#: 

( 
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••na J nrz_ 

TEST PIT REPORT 
BNOINBBIUNG-SCBMCH. IMC. la.JENT:$~ TEST PIT #: i?'"-9-, 

PROJBCl": l~ .. SWMU .J.. ftlll~Ti~T/ON - 10B 'NUMBER: :,zoSiB 
LOCATION: Sell> L~ 

.. 

~EU!V-~ ' 
TBSI' Pr1' DATA OON'IRACl'OR: . 4 , 

UINCffll 'WIDffi mPl'H BXCAVATION/!IIDUCJ aamt00 
.. 

START DATE: 
3Y" 3' R' HA,"J;.nve OOMP1El10N DATE: 

C'liBCXFD BY: 
DA'l'Eamc:JCED: 

MONITORING DATA QNQCDUPUCA'l'Br YES er (!SP . 
INfflWl&ff Ull&:ICil JUCKAll'IIND ~...-Naalm: II ~ 

ovl'4-~a I0-4:,W tll'HM ,.J ~~J llif YU>91ape~ ,J/lt . - l- I• I'.'.) GM-Hew "ll-17.~~ . -~ 'fl) '+ .,. . .,, ,, 
I '"" ••- %'JU ~ '1-~ «s:e,.n: 1-!!cPtr1 - •.I ONQCRimate Sample Namber: ., , 

J ·- -"" _,,-. ~ )( ~A: s-rz.~. 6)'ZZ~ " t:::Pl:PJ ,,._.. PAf.t-1 "''~ ~- 9,1 COlilMBMTS: 

9CAUl VOCI SAJialB SIRATA IBlaUPt10N OP MA1IIRW.S 
~ ...... -- --·- '. - .. ·-

~ .. ..,& .l .I I -

TOFSOIL o-4'· -- ~ ... ,I_ .. \-......... ,, 

• • • • - -~ • • • 4'-12.' . ,-
~ 

,. • • • • LIGHT 13Ffo'tJN 51L.q) rO 
. - • • • . cveevst, -

1 .. • • • ~u .. 1,::::-- · ... 

<- • • • • .~ 
r= 

.. ·-- • • • - • • • • - • • • &JF?IA a-PIT-- J CL~e n-) • • • • 2 I - .. - ·-• • • - L fG~,, GRAY S1L1 
-• • • • " ,, - 12-'15 • -

J ' • • • - - ---:::: -- ... - • • -
3 if''3+1 .3' • • • -- --· ---- - ----- -- ~ .. • • • • -

- ~ • • -• - -• • • • \. 

• • • • f 
4 - ~9P"' -• • • -

51L..1 
t/ II ,-C,t'O • • • • OLlv'E bFfA'( ~w~ - • • • )-- -• • . .. 

- • • • 1-

5 '--
!11B WASDlll ACll0NTM LISI' PCa CXlla'l.BIB UfflNG OP AllmtBYIAnONS TEST Prr #:ffi 
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... 
••nP 7ru::? 

TEST PIT REPORT 
BNOINBIDUNO-saBM~ INC. I a.mNT: ' "ScAi.;-" TEST,-PIT #:Tf'6~-6 

( ) 

MONm:>RINO DATA - . 

~~ 
- DAlE SI'ART: . 

DAmf1NISH: 
r A .. ....i r- A Ir" " t" 

~ ....... , Jr--

~SL 
Jr,_J • L... n '-~ rt l UL.IV C:::.. INSPSCl"OR: 

CON'l'RACrOR: 
I 

tcALa VOCJ ~ sntATA llmCIUl'r1CN 01' MAl'lllUM.S 
IP'n ...... -- --·- ,_ 

'. 

• • • • Al 
, 

._.. -• • • - • • • • -- -• • • - . -
_b • • • • -• • • OLIV~ GRAY SILi "5-rt - -- • • • , -
- • • • -
~ --~ • • • • -• • • - -

• • • • - -
( J 

• • • \. 

• • • • ~, ,.. 

~ • • • 12'!.1,· ~ -
~ • - - -- . Of=' .-~ Prr-411::~ • • • r,rJII A"\ . ... 

,- -
- -
- -- -
_9 -
~ -- -
i-,- -
- --10 -
- -
- -
- -
- -

( S11B MASn11t .N:actC'nl usr POil C0Wl'UnB LISl'1NO Of' ~ 
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D.&r..c I nc7 

TEST PIT REPORT 
BNGIN'BERING-SaBH~ IMC. CLIENT: SE"AD TEST PIT #: i'"P£3-'7-

PROJECI': -~ SWMll ::w j "'='~ ' it..A'T'70fJ . JOB "NUMBER: -:,Z05i8 
LOCATION: s~12 '2.3 "T"'es:, P17: •~ ESI'. GROUND ELEV. 

INSPEcrOR: -:We 
TESI'PIT DATA 

CONIRACrOR: !c.,~ u.N<ffl{ WID'llf DEPlll EXCAVAT10N/SHOIU?O MEIHOD Sl'ART DATE: Z?; 
IJ' 10' B' ~KUCE COMPLETION DATE: t, 'Z~ 

OiECXEDBY: 
DATE OIECKED: 

MONITORING DATA OMJCDUPLICATE~ YES or~ 
JNS'l1WMENI' DEIB:I'OR BACIOORQJNO TDE/DA'IE Duplicac s..p1c Numa: IJ /A 

/"')VM-.c;"'CUJA ,o.,~v g~ i./z :,-IN r ✓/2a MRDSamplc NwDba: N/A v,e,~-,"o ~/fl-~ g ->L 1'"7.. t./2?-/'H ~vu,) 
J..urw 1,,;,, %'lZl..,l4H «Sc:.,.,-r; t-3Uf') "/2~/lf4 r,,,.,1 OMJC Rimatc Sample Number: ..S IA 

/ I fW UfT\ ,11""'- IZ. y f'/A7:- f/-12-lh ~ /Z0:,./1/f /"J/:>~) 

~ut1r tNLI -I-di~£ o /Z, 9--1'4 (/f7d 1 COMMENTS: 

SCALE VOCJ SAMPLE SIRATA CESaUPJ'ION OP MA'IERIAI..S 

"""' D•n --- --·- ·- ,. ,...,_ 
LYlV'I -

.. ,II .t ... 0-4.,£-~~ - -
tOPSOIL-...__ .. ........ _ ... _ 

Bk~ . . .. -. -·-· ~ 

I ...__ 

~ - . --·-- ,_ ·-·-~ L1GH1 GRAt G~~~.is~r 4~ts"· - ,_ 
1 ~6o -•-·-...__ . -·- ---~·-·---~ . --- . --- \.-

- T'P'-3-7-1 ' r:' • • • t fw1e,~w- · ...... -- ..,_ - -- -- ----- • • • ~IJIC~ C - . ~ ~-- • • • • CtVSHE'P Of\,• 
...__ 

BRov../tJ S1L1 
~- ~ 

2 ~ • • • LrGHT i5-3i 4 - :-

• • • • .._ -
• • • - -

• • • • \.. 

• ! • , • -,. 

- &n .. . { • -
3 •\.__. \• ...__ 

BA69 - . ( . -
- ., . "-• -
...__ -. \. -

- •'l. \.• OLIY~ GRAY 5,LT 3(-{1f 
-

...__ ~. <. -
4 •\. \. :.,,JI s H.4L.E"" J)ePOS1T3" - ,_ . ) • ._ . -

o} • <.. • 
~ --. \. - -. \. \. 
...__ • < • \-:-s •S • <i• "· 

511B MASt1iR AatONYM USI' POR CDMPLBrB usnNG OP ABBR6VLU'IONS TESI' PIT#:~ 
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) 

TEST PIT REPORT 
ENGINBBIUMG-SCBNCH... INC. a.JENT: ~. ,,-, 1 TEST. PIT #:,Pf,~ - ~ 

MONITORING DATA 
t===~INSJ'IWMENT~~~~~~==:r:£iOE~ta.:~~IOR~=riBMXORCUND~~~~~~LI:::::::1TlME/ii~o~ATE;;C:::::::j DATE Sl"ART: 
t-------+-----+------+----------~DATEFINISH: 

1-----=.-J;...:.,;rt~r_1~,~~~-~n~1-.J~--!'~~l-:::;..:,,J1~·J~V~~-=-::;_ ______ --11INSPEcro~ 

1--------+-----+-----~------------11 CONTRACTOR: 

SCAU: VOCJ SAMl'lE 

/FT"\ a.t.n ---• -•--

--

-
--
-
-
-

-
--------

-

SIRATA . { . (. -- ' . 
•( . ~­. \ . ., . , . . \ . 
•\ . \• 
., 'I • 
•\. \• 
~ \. 
•\ . ~. . \ --;-
•\ . \• . \ . .~ . \• 

• \ 0 

OES:lUPTION OP tu.l'ERJAL'i 
•r,nv, 

OLl\11=' G~AY Sil-' 
w /-s ~ PCPas , i3 

SIIB MASIBll ACRONYM UST POR COWPUt'IB LJSI1NO OP ABIIRBVllJ10NS 
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-
-
-
-
-
-.. "1(' ti)- . -
-
,_ 

-
1-

,-
,_ 

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

TEST PIT #:TP~3-r-



o.o.r-c I nc-7'_ 

TEST PIT REPORT 
BNGINBBRJNG-SCBNCB. DJC. a.IENT: SE7!-I) TEST PIT #: TJ"t;-~-~ . 

PROJECT: /,r; SWhfl/ .:1:N·W;c1 , ,.: Ar7M/ . JOB NUMBER: Z2tJSie 
LOCATION: ,,_,,n_""t /:. ~ .,t:1,-,--,.A . 

ESr. GROUND ELEV. ,-✓ 

m=o~ • · TESI' PIT DATA CONTRACTC>R: 2, • 
lBNG'tH WIDnl CEPni BXCA VATJON /SHOIUK} METHOD SI'ART DATE: '2 
l.!l'J'" _:,, S".J"' ~K~ COMPLETION DATE: t -:a., 

CiECXEDBY: 
DATE CHECKED: 

MONITORING DATA OAIQC DUPLICATE SAMPLE: YES er ~) 
INS'l1WMENT CEIS::l'al BACUJROUND TD,E/OA'IE OuplacS-plc,.;..ba: ,.;/,. . 

O\/r,1-5.Rr,S V') . t-V ·" IF IPf"'t f./z-::,,/9d fliKiJ MRO Sample Nllllba: NI~ 
V fCTh,:,s;;,J- 190 GM-Piollk B-12..M"L L/z~/94 (1.~I 
I I'"' vm 22.?. I "'.l.n-S" Dl'~,,.rr; 1-3 cA_:,J t:. /27114 (/~<;) OAIOC RilllllC Sample Number: Mf.A 
L. l)!U VII'\ "'IC.to - ,e_ 'Y IJA-:I: 8-IZ. -?b 1, /z.7/u r,3rt1J 
e'0£R u,a;- 04~1 J:.,1-#t!t,. I, /rl)U ( Im"> COMMENTS: 

SCALE VOCJ SAMPLE SIRAI'A OESCRIPrlON OF MATER.IALS 
11"'\ ...... --- ---·- 1111 :.oGY) 

- - . 

~ ... -1~= 
o-,z•{= - -{-- BK'<> 1-Z - ~ - SHALr-/Gf<Av.EL -{-- 1-

-l- ,_ j_ '-- -\-
1 -<.. - '-- L 
~ ... • • .. • • 

'--

r--Biil:6-0 • • • 
~'3-S-I l,S' '(,p llow'-0RAtJGc S,L, , " -- • • • • iZ.-1'1 --· -- ~- -- i- - -- -- • • • 

I-- • • • • L 2 • • • , 
~- • • • • - -• • • 

LiGH1 81<owtJ S,L, " . ·-,..._ 
~ 2.1-3'1, • • • • - -# . c, • - • • • • -

3 • • • \,_ 

•t • C• r 

'-- ~~~ . (. -
- BK.bO -{. ,~ -
'-- . ~. -

OL1V~ GieA f S1L1 • - •\. ~- Jb-iD• -
4 

'-- - . \ . -
~s;f,ttc, J'eP:;S(,S - • \. \• -

'-- . \. -

- ·(. \• -
'-- . } . -

s ,v \.... 

SllB MASIBR. ACRONYM LIST POil COMftBm LISl'1NG OP .ABBREVlATIONS TESr PIT #:~J 
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PAOJ:' :::2nJ:'? 

TEST PIT REPORT 
EMGINBBRING-samft"P_ IMC. a.IBNI': ~ TEST. PIT #:-r-Pb ~ ·R 

MONTI'ORINO DA1'A . 

f~~~t INSI1WMEHT DEIB:I~ BACtOllCXJND TIME/DATE DATE5rART: 
DATE FINISH: 

r'. A - - ~ - A ~ - - -
. Jf·\r \Z: /"'\ J !"1.L,.l..)I, t:- INSPEcroR: ';f"w~/M 

CONI'RACI'OR: Di"/f:lrll' ,g~ 

~ VOCJ SAMft£ snv.TA CESClUPTJ0N OP MA~ 
~ D.&n -- --·- . -- --· /VIVI . 

.. C • ._., 

.,.-Mti:: ~ D-513 1
' • } • uJA~ 

8o7Tbm OF '"T!o, Prr .-.:-a - -
...... -
- -
-"' -
- -
- I -
- -
- -
- -
- -
- -
- -

--
--
--

- -
- -
- -
- -

- -
--- -
--
--
-- I 

- I -
--
--

sea MASI1!R ACRONYM usr POR COMPI..EIB usnNO Of' A88R.HVIAT10NS TEST PIT #: ,.,,,i-8 
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1t<lr.C I nc z_ 

TEST PIT REPORT 
BNGINBER.ING-SCENCR INC. CLIENT: 5£",&J:) · TEST PIT#: TPt:3-C) 

PROJECT: l5' 5'"Jl~U Z"M\/6S"n €,~TION . JOB NUMBER: 'il.es:is. 
LOCATION: :sE;#\D ~:3 ,z::~ I p 1-r ct:.~ 

. 
EST. GROUND ELEV. 
INSPECTOR: 'Jw~Z~s 

TEST PIT DATA 
CONTRACI'OR: a u.NCffli WJD'I1i DEP'IH BXCAVAT10N/SHOIUNO MEm0D Sl'ARTDATE: ,,.~, 3' A"2." llACII:'. HOE"" COMPIE11ON DATE: r 
OIECCEDBY: 
DATE CHECKED: 

MONITORING DATA O.AIOCDUPLICATESAMPLE: YES «@) 
INSllWMEHT' OETB:rOll BACICOROUND TIMIE/DA'IE Duplicllcs..pkNumber: f.l/Pr 

OVM-~RDB ,O,~- ~Nm (i,/z.~IM. 1◄ s:I"' MRDS..pc Nmaber: NIA-
v,croeeaJ t"'° ~~ 6- I 1 ""'l11t t.h'4 ~ 11-fsrJ 
Llll>l-ln"1 ZZ21 .-/,,u-.:'! IJ( SCI ,.sr, 1-~CPM ' 211 H1 r14r-.S? OAIOC Rimatc Sample Number. rl /A 
L11bl..""1 ntldo- tz.. ')("~AT 8-11. ---1u /,,J 't.'1/'ltl (/<4~1 
~UI#!: iAP-1. ·-+,lff~ " , t.7-IU (' 14 rr COMMENTS: 

SCALE VOCJ SAMPLE S'IRATA tESOUPT10N OF MATEIUALS 
IFn D.t.n -~- -~--- --··-- - '.DGY) 

-~-~- / 
.__ 

~~ ... ->- -

SHAL;;-/GRAVE"L o-1l' .. .__ ->-(- -
Si<~ 

J 

.__ -t- -
~ ~-(- I -

1 -~ - \,_ 

- .. 

(_ ·-·--· .__ - - -
~~,., ---·-· - - -

L;GHT B<owt-i S,LT If " 
) 

.__ ·-•-·-· /Z.-23 • 
,_ 

B~ -.~.-.- >Al/ So;t'\f: ~ 1 ..__ - ---• • • • l .__ - - --- • • • .__ - .,._ 
~ .. • • • • 

• • • GRAY 2.3'-~~ ~-- &:k · OLIVE"" S1t...1 
z5' • • • • 

~ ~_::?_ • • • 
R.4<'J::"" .. c- FiLL. L-------- ,.... ____ 

- • • • 
~ • • • 32':..3,t ..__ • • • • L1GH1 f3Rowr-J 51L, 
~ • • • {_ IAf / OQ. €. AH 'C ""1 '1 Tltt 3,_._ 34-~) 3 • • • 
~~ ... • • • • ~sJ= - • • • ])ARK - &~ • • • • GRAY SlL ... 1 

• • • - '--1 .. • • • - . \ .(. .,_ 
~ ... •l•<•<:. • I 

4 .__ 
-(-'--

,_ 

- Wo IT.? .. ( .. 
OLn/t Gf?Ai S1L, ff " 

)_ 

- .{ -~. -45-fuo ,-

.__ .'\.f.(. 
(w/Srf11L€ [)€pc)S'rr:s) 

..._ ,_.1.r. - ' - • }• \•\• :-
s l 

S1lB MASTER ACRONYM USl' P0ll COlalEIB USI1NG OP ABBltB'VlATIONS TEST PIT #: 1P, 1 
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P.o.r.i; 2 z... nl:' 

TEST PIT REPORT 
EHOINBBIUNO-SCJENl""P INC. a..IRNT: SE"i'W> TESI". PIT #:-rP,3-'f 

) 
MONITORING DATA . 

i~t~ INSTRlJIENf CEIB:l'OR BACIXJRaJND TIJ,EJDATE DATESfART: 
DATEFINISH: 

l '- A ,.. A,.-, ✓---JA,\t- /1.. J ,1J ...,X...I c;.. INSPECTOR: ,:r,,re,./AS 
CONl'RACI'OR: ~ 7 el!)_ e,ec-

I 

SCALE VOCJ SAMPLE SIRAJ'A DElDUPl10N OP MA"IEllL\Ui 
IFT'I D&n --- --·- ,. = - nnV"\ --··--. ( . \ . ✓ - l ,-• • - ~. \ . ,. -

- . ' . -
- . ' . \• -

(., .:._.-~- -- _iwA'lbR~~~ --- - - - - ,_ 
- ., . \. 

GRA/ Slw 
-

- . \ • OLIVE A-5-7( .. -
- ·\. (. w/~tfftt,~ l)~'S11"S -
- . \ . -
_ 1- ·-

•\. \. -
- . \ - ,-

---------
- •\. (· -
- . ( -• - -.\. {- -
_g 

1 -• • Sc,1 l"t>M OF Te'S-r- Prr- t2 8 1~11 ~ 

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

SSB MASmK AC1tC>HYW usr POR coaaun'B usnN0 OP ABBRSVlATIONS TEST PIT #: ,P63-'7 
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1'1.t.l':C n...,.z_ 
TEST PIT REPORT 

BNGINBBRJNG-SCIENCB. INC. J a.IENT: ~~ TEST PIT #: TPla :3- ID 
PROJEcr: lS: ~t~V ZF1!~,t.T•~ . JOB NUMBER: ~5)S 
LOCATION: 

. 
EST. GROUND ELEV. ~C> .-' Pr, ....,...,c, 
~~ M TEST PIT DATA CONTRACTOR: EJ,tt, 

LENG'llf W'IDI1{ CEPIH BXCAVA110N/SHORING .ME'IHOD START DATE: 
12.' ~' ~-•-"" ~a.~ COMPLETION DATE: 

QIECKEDBY: 
DATE CHECKED: 

MONITORING DATA QNQC DUPUCATE SAMPLE: YES er~ 
IN!fflWMENI' CEIB::ICR BACEGROUND Tn.E/DA'JE Duplicalc 5ap1e Namw. ,J / A 

Ov'M-6~P. JO.~-t.'V (If PPm. t./z.altti. (' Ofikl J MRD Sample Naabcr: "1/A-
I/ CTOeEB.r - I"-"'> ~-t1nD: .Q- f2 '"1Ilj ,~1- 70840) 

µ/n 1 •"' um ziz, lf'...u-· ~ <,,-11': i-3cPtv1 "-l-x!J/"4 { ~ QNQC Rinsate Sample Number: 
i - rt\/ 111'11 ~k:d:>-R ~ U'if.:%:.. R-IZ""'~J,,j "l2Sl'f4 r~,..--) 

EP.l='(!J.,.i,:r- e.AP-1 ... ,/ell. IL:-/t.fl/114 ("mWQ') COMMENTS: 

SCAlE VOC./ SAMPLE Sl'RATA DESCRJPTJON Of' MA'IEl1AlS 
t'll'T'I n.r"' ---- -~-·- -~ ... ~ .... - ,m- -- 'tr.Y\ DP•Hft-

ht\-,~ - I O~O•&- , ~~"T"' IY\05.-"- 0-1"'> 
.__ 

SK'° -;"\ ~<' ;- (-. {-
5HAL~/6RAl/E.L - - . 

(-12'' l-~r,-- ·~- \~ ' '-- .. -~~ -
!;k~ -;-\ • IJ,.J Is IL -r -

'--

~ -;-\~ I-
1 '-

~ • • • • - I - • • • -
MP 

1.5' - ~3-lo • • . .. ------- - .,__ ---- • • • -
- • • . .. 1 .... 

2 - • • L1Gl-lT BROWN S1LT 
-• " .__ 12-,tf. -• • • • - -• • • .__ -

• • • • - -
3 • • • - ,_ 

• • • • --- • • - -
• • • • . 

• • • • r 
'-- &w- -

4 ., • • - ~ -
• • • • OL1VC GRAY S1LT 

I/ It - ~- -
• , • .__ -

• • • • -- • • • .__ -
s • • • ., 

S1iB MASTER ACRONYM LISI' POil C0MPlBIB LIS1'1NG OP ABIIRBVIATIONS TEST PIT#: -rt''? 
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PAnS: 2 'Z... OJ:' 

TEST PIT REPORT 
ENGINBl!IUNG-SaENl"'P INC. l a.IENT: 7'►~J TEST. PIT #: 1 r' f,_-+,-/O 

/ 
MONITORING DATA -

rd,¼'A INfflWMEHT' CEIS::IOR BACXOROUND TIMEIOA'IE DATESTART: 
DATE FINISH: 

c:::::.._ .A • A - ,1 IC"' ~ r...t,-""11/r INSPECTOR: ~5'1)« '-,.It\ T I - 7, ~ , I /....~V .__ CONIRACTOR: 

~ VOCJ SAMPLE 'SIRAI'A oesaurnoN OP MATERW..S 

"""" DH, -- ---~ --- 'nnv\ 
~ 

• • • • {l)~,4''t - • • • OLlvE°" GAA,1 Sii_-r 
• ., • • 

Sorrom Of= -res, Prr € 64" - -- -
- -
--- -
- I -
--- -

· -- -
- -
- -

(i - -
- -
- -
- -
- -
- -
- -
- -

--
- -

--- -
--

- -
--- -

- I 
-
--
--
--

I 

SBB MASIBR ACllOH\'M UST POR COWPUiTB USTINO OP ABIIRHVlATIOMS TEST PIT #: •,-P(:/3- /0 
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P.t.GE / OF L 
TEST PIT REPORT 

ENGINEERING-SCIENCE. INC. I CLIENT: "tJSAC'1JE. TEST Ptt #: TP ~J ,ti 

PROJECT: l 2. ~w' ll1 (l ES.~ JOB "NUMBER: 7.M£.. " . 
LOCATION: ea.t=i !,l 1..u.s. Al'.t - EST. GROUND ELEV. , 

INSPECTOR: :SWC/Aas 
TESr PIT DATA CONI"RACTOR, Elf!t, 

l£NO'll{ W10Tli OEPIH EXCAVATION /SH<:>RJN3 MEilfOD START DATE: 6 f'f 
/ /./' S' i" -, '~- A 4 .c It' /.If, E COMPLETION DATE: 4' 

. CHECKEDBY: 
DATE CHECKED: 

MONITORING DATA QA/QC DUPLICATE SAMPLE: 'YES or @ 
INSTRUMENI" DEIB:IOR BAClCOROUND TIME/DATE DuplacSu,ple Number. 

avM -!lROR IA,(J ~\I ~ PPM (!)'f DI. L I 1, I 911- I 'II/ MRDs-pie Number. 

VIC.TO.ll.EJEll-lqb -~-J ,..,,_ ,,._,t.,,,11U' o'-"'L I 1, I~,,. I 'l'f 
I "" L""" Y,-,, "'' c,.,.,,. l..:t x_;nr, ,-s;,1,.,, 

A iA4 J. / ~ / 2 V ''" OAJQC Rim.ate Sample Number: 
lun, •~ ,q "" R 'i•N,._ T lt!>-t~-~Ji.,. O'lt)t J. I t / !I. V I q'I 

~ COMMENTS: 

SCALE VOCJ SAMPU. STRATA cesc::RJPTION OP MATERIALS 
l'l'T\ DAI"\ ---- --·-·- --- -- - . •:.oGYl ~· ~ .>c:,,'/ 1--- av.9 _ .... ~ Tor -- ' ) - 'r _,,. sulf~-a~s 

-
~ ... - - J. -
g~ . 6 c· ve &-rA--v ~;([aJ. Uk,,.f ~..6v, Ts - -~ -

1 . - s 4.t:tt{! G-r A-fie. ( c.u:rt ~ttvLuf., - -
--S- A"'1 ,'5c.e/(a,_ ~v~ 

k dl,Mte,tlh, s. - • Faw -

. -J-. &A-tP Sw ,,c.4 s ,__ 
~~e....v() SA-~r tU/1-. , - - -f- L.~ ~s-s.· • - -

2 . -)-- ' ,__ -
- ·-~-}- -

' ,__ - )-~- ,. l.f'' -
- ~':'11- -f- PAM G-t-,+-y F; tte. s~le. -
,__ ~61) Gr-A--.;e./ "'-'c' ~ ""°''·~~c!'./{4- av> -

3 i"P,3-11 3 / ~-J- ~r~~ -,_ 

- -)- -
- )- --- ,1 -

-5 -
4 ~ • •S., 3'1"" D4~1<. t:Pt.zve (';.. r A--( 

- .. - -
51,_"4 CL4~15 -

~ • ),," 5. s,· IT ....,;n Fe.v 

'.~~ ~ # , '-1'4" 
I 

, 
Br•-,., s; tr -, 

L;~t,.T l ;~ , • I • -
:~~ .... . • • ftf '' t 5 l&~D • • t!)L;vL Gro...f s,·,, 

SEE MASI1:iR ACRONYM LISI" POR COMP'UiTE LISTING OP AJIBREVlATIONS TE.Sr PIT#: TP6,3-tl 
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PAr:J: ~I: 
z_ 

TEST PIT REPORT 
ENGINBERING..-SCIBNCP- INC. <iIENT: TEST. PIT #:7 l'6 '3 - t I 

MONtTORING DATA . 
INS11UJMENT CEl9=JOR BACIC.ORQJND Til,E./DAlE DATESTART: 

DATE FINISH: i 
INSPECTOR: ;,:,.,.,c !._A 5 
a:>NI"RACI'OR: 

9CA1E VOCJ SAMPLE S'IRATA DeiCJUl'I'ION OP MATERlALS 
/FT'\ D.1.n -- -·--- ,. . 

'..DGY'l --

6 0 . 
.....,. -

• • - -, • • - -
• .. 

1-- -
' 

, • • - • -• - • , • -
- I • • -
~ • • 6 -
- - • -, 
_7 • • -

• • . - -
- 7' 3 ti BA-s£ oF P:rr -
- -
- -
_g -
- -
- -
- -
- -

- -
- -
1-- -
- -
1-- -
- -

- I 
-

i - I -

- -
- -

j 
SllB WASIBR A,CKOHYM USl' POR COWl'lJi'Ili USI1NO OP ASBRBVlATIONS TEST PIT #: -(Y63-(( 
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PAGE / OF z__ 
TEST PIT REPORT 

ENGINEERING-SCIENCE. INC. CLIENT: lJSAC.t!JE. TEST Prr #: TP (.~- /Z 
PROJECT: l2. ,s:w~~ ~-5.:r . JOB 'NUMBER: 7.:1.1:,~ 
LOCATION: QbMyLuS: NY - EST. GROUND ELEV. ; 

INSPECTOR: :1'WC.L,41J!, 
TEST PIT DATA CON1RACTOR, Ei j; u.NGTH WlD1li OEPt1i EXCAVATION /SHORIM:i ME'IHOD START DATE: 6 21t: f't 

RAt:kJ.IDE. COMPI.E'I10?-l DATE: 6 4' 
Qmaq:DBY: 
DATE CHECKED: 

MONITORING DATA OAIOCDUPUCATE SAMPLE: YES or@ 
INSl'1UJMENT OEJB::IOR BAOroROUND TIME/DA1E Duplicae Sample Number. 

DVM -lf'ROB "'·" ~v -~ PPM /o'lol. I 1, / 'Z.'iJ 191/ MRDS-plc Nmabcr. 

VIC.TO R.E J: II -I t/L, ,.,.,. ~ ... ,,,,,,,, <1-1c; .• 111u. • ,04"1. 11, ,,, a I qq 
L IJD L II M ~~, "'' ~,mt .,;,c ~i"T, I/ - '3 e9;,t, I ,, '-(A l. I ' I "1 5J I~" ONQC Riasatc Sample Number: 
Luoi , ... ,q µ R. 'l•AIA T' ,q -l~u~lfl. teJtu. L. I LI '2..<i!/9"1 

, 
COMMENTS: 

SCALE VOCJ SAMPI.E SilVJA DE9:RD'I'ION OP MA'IEllALS 
(Fn R.t.n -~- --- ·--- - ~- .DGYl R.,., lDll'C, 

~ - - ~~5.,; I - -
~ ~,, ... S-+ ;. ., t> ~I-( ~°1 Ski.le 6-<-A-..Jel - -{- -

81<6f -'- + 
• • , 7 ✓' 

S; -(T I-

t!)L.~ve &-ra-.; -
1 • • - 5 /...4._}a. -

~rf"" vv ~\h Fkv 
I- ' • • -c_ t "'-s 15 
- BK~ • , 

I- • , • -
- -• 2 • 
I- -

• • • - -, , - -
# • • -
• ~ • :v i· -,_ 

3 • . OL:v! <:; ra..1 ~i ft w ;rt. 
I- -

~~ 
) 5 f~ 5 t..1t.ltt. 0 '-f" 5 .'tf - -

• , • 
I- -

SJ(,c , • 
--- -

• ~ • - , -. 
4 \ 5 - -

. .. I • # , -
! 

! 
, , -

; • • • -
I 

l i 
. . -

5 I ~,3-12. 5' - . -I . 
_ .... 

SEE MASrnR ACRONYM usr P0R CONllEt'E LISI1NG OP ABBREVlATIONS TEST PIT#: TPtt;J-1 , 
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P.11.t"!C F 

TEST PIT REPORT 
ENOINEERING-SaENrP INC. I a..mNT: TEST. PIT #: Tl? (5 "3- /7.. 

MONtTORING DATA -
INSt1Wl,ENT CEIB:IOR BACICORCX.1ND TIMl:JDATE DATESTART: 

DATE FINISH: 

J....,e..fA..af' INSPECTOR: 
; 

CONI'RACI'OR: • i 
! 

i 
SCAlE yo:;J SAMPIJ; SllVJA OESClUPTION OP MA't'aUAU 
~ D•n --- ~--- -- -- --- - - --- --- --...... . • 

• - • I--

) -
5 

,_ i.4-SL t!> 'j:" ~c'T S-' '(' -
- -
,_ -
,_ -
- I -
,_ -
i--- -
- -
- -

--
--
--
--

,_ -
--

,_ -
I-- -

--
I-- -

-,_ 

--
--
--
-- I --
-'-

--
SBB MAStml ACI.OHYM UST POR C:Ola'LEIB USTINO OP ASBRSVlATlONS TEST PIT # . Tp6 J- t 2. 
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SEAD-63 WELL COMPLETION REPORTS 



:::.neet 1 01 1 

COMPLETION REPORT OF WELL No. MW63-1 

PROJECT: SEVEN LOW PRIORITY AOCa 
l'AO.£'TLOCATION: SENECA ARMY DEPOT, ROMULUS NY 

0R1UMG C0NTRACTOR: EMPIRE SOILS INVESTIGATIONS 
D111a1G METHOD: HOUOW STEM AUGER 

WELL LOCATION IN/El: 1013124.1 741608.4 
REFERENCE cooRDINATE SYSTEM: New York State Plane 
GIIOUND SURFACE ELEVATION (ft): 638.3 

DATUM: NAO 1983 
WEU. INSTALLATIOH STARTED: 06/13/94 

WEll lNSTAUATIOM COMPLETED· 06/13/94 
STRATA 

MICRO 
DESCRIPTION 

!from boring .... 

ML 
ML 
ML 
ML 
-

SM 
ML 
ML 
-

SM 
ML 

-
--
-

a., 

...J 
0 

:t: CD 

fu:: ~ 
C::. Ul 

0 

5 

WEU 

DETAILS 

-

GEOLOGIST: K. KELL y 
CHECUD IIY· FO 

z 
:t: 
1--0..:: 
w-
e 

WELL CONSTRUCTION OET AILS 

0 
i=-<:: >-
w 
..I 
w 

TPC 
TR _...j.....;:.:.:.....j----1 PROTECTIVE COVER 

1----~~---1 Diameter: 4 TC 
0.0 GS 838.3 

TBS 838.8 

TSP 835.8 

TSC 834.7 

8SC 830.8 

8.7 POW 829.8 

Type: RISER 
Interval: 3.6 

RISER 
Diameter: 2 

Type: SCH. 40-PVC 
Interval: 4.86 

SCREEN 
Diameter: 2 

Type: SCH. 40-PVC/0.010 
Interval: 3.95 

· - - ·- ···- - ··-·-··---- - -- ----·· · ·· · · - - . -•-··- -----..... 
SURFACE SEAL _ 

Type: CEMENT 
Interval: 1 .6 

GROUT 
Type: NIA 

Interval: NIA 

SEAL 
Type: BENTONITE PELLETS 

Interval: 1 

SANDPACK 
Type: #1, #3 

lntrnl: 8.16 
11: .S' 13: 5.65' 

WATER LEVELS -WELL DEVELOPMENT DATA 
Data: 8/27/94 

Mattlod: IAJUPUMP 
Dumion: 2 DA VS 

QM! ll!!!! Rll!Sb,l!l 
~ 1/26 1115 5.11 
% 11%7 12&5 l.40 
% 

Rata: .220 UMIN E 
:l 

Aran: -- % 

pH 

7.19 

Tempersnn 
(degrffa CJ 

ConductMty 
ln.iacw .. "IOalcml Turbidity INTUI 

LEGEND 

~~ACE 

II GROUT 

m SEAL 

[l SANDPACIC 

12.8 390 18 

~-GRAVEL ---:= =~:~~CASING 
□ SANO :s ~ ~SEAL 

[I] Sil T ~ =: =ACI: 
~ ISC IOTTOM OF SCIESI 
~ CLAY TD TOTAL DE1'Tii 
fxl POW POINT OF WELL L.J NO RECOVBIY 

UNITED STA TES ARMY 
CORPS OF ENGINEERS [P}aAASDNS 
Seneca Army Depot 

ENGINEERING-SOENCE, INC. Romulus, New York 

COMPLETION REPORT OF 
WELL No. MW63-1 

Sheet 1 of 1 
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COMPLETION REPORT OF WELL No. MW63-2 

PROJECT: SEVEN LOW PRIORITY AOCs 
~LOCATION: SENECA ARMY DEPOT. ROMULUS NY 

DRIUMG COHTMCT0R: EMPIRE SOILS INVESTIGATIONS 
0A1U1NG ME'THOO: HOLLOW STEM AUGER 

WEU.NSTAU..4TION STARTB>: 06/14/94 

WELL LOCATION IN/El: 1012979.9 741136.2 
REFERENCE cooROWATE sv~: New York State Pl' 
GROUND SURFACE ELEVATION 1ft): 630.9 

DATUM: NAO 1983 
GEOLOGIST: K. KELL y 

WEU. INSTAU..4TION COMl'lETB):. 06/14/94 
STRATA 

MICRO 
DESCRIPTION 

lfr.nllOflngtogl 

ML -
ML 
ML 

ML 
ML 
ML 
ML 
-

SP 
ML 
ML 

SP 

0 

5 

[iP)-=aAAsaNS 

...I 
0 WELL a:i 
~ DETAILS 
► Cl) 

.. ... 

.. 

... ~!{ 

ENGINEERING-SCIENCE, INC. 

z 
:i: 0 

i=-
t: = <.:: w- >-
Q w 

....I 
w 

TPC 
TR 

830.9 

1.5 TBS 129.4 

2.5 TSP 8211.4 

3.0 TSC 827.9 

7.0 BSC 823.9 

8.1 POW 822.8 

CHECKED BY: FO 

waL CONSTRUCTION OET AILS 

PROTECTIVE COVER 
Diameter: 4 

Type: RISER 
Interval: 3.5 

RISER 
Diameter: 2 

Type: SCH.40-PVC 
Interval: 4.0S 

SCREEN 
Diameter: 2 

Type: SCH. 40-PVC/0.01O 
Interval: 3.95 
--- ------ -- ----------·- - · . 

SURFACE SEAL 
Type: CEMENT 

Interval: 1.5 

GROUT 
Type: NIA 

Interval: NIA 

SEAL 
Type: IENTONITE PEUETS 

Interval: 1 

SANDPACK 
Type: n.n tl: .3" 

Interval: &.7 
WELL DEVELO~~PM~ENT. DATA -

13: 5.4' 
WATER LEVELS 

Rm !l!!!I l!SS!!J! 0.: 1/28/94 
MllhDd: IAIUPUMP 

Dlnlilln: Z DAYS 
lllla: .893LJMIN 

~ 1126 1450 2.91 
~ 8121 1410 8.20 
:i 
.J: 
~ 

RIW ~ 
Tamc,erawra Conductivity 

~ ldegrH1 Cl lmicromhoa/cml Turbidity INTUl 

7.02 15.4 800 10 

!------ ---·--· -----· ----·- -· . -·- ----- ·---
LEGEND 

~=ACE I GROUT 

r:m $£AL w 
[l SANDPACK 

~ GAAva 

□ SANO 

[II] SILT 

~ CLAY 

[] NO RECOVERY 

TPC TOP OF l"ll0TECTJVE CASING 
TR 10" OF WELL RtSER 
GS GROUND SUIIFACE 
TBS 10, IIENT0NITE SEAL 
TSP TOP OF SANDPACK 
TSC TOP OF SCREEN 
SSC BOTTOM OF SCREEN 
TO TOTAL DEPTH 
POW PONT OF WELL 

UNITED STA TES ARMY 
CORPS OF ENGINEERS 
Seneca Army Depot 
Romulus. New York 

COMPLETION REPORT OF 
WELL No. MW63-2 

Sheet 1 of 1 
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COMPLETION REPORT OF WELL No. MW63-3 

PROJECT: SEVEN LOW PRIORITY AOCa WELLLOCATlON!N/£1: 1013181.9 741130.1 
REFERENCE cooRDINATE SYSTEM: New York State Plane 
GROUND SURFAa ELEVATIOH !ftl: 631.8 

PROJECT LOCAllON: SENECA ARMY DEPOT, ROMULUS NY 
0R1U.1NG CONTRACTOR: EMPIRE SOILS INVESTIGATIONS 

1>R1L1MG METMOD: HOUOW STEM AUGER DATUM: NAO 1983 
WELL INSTAUAT10N STARTED: 06/14/94 

WELL INSTAU.ATION C0Ml'lETED: 06/14/94 
STRATA 

MICRO 
DESCRIPTION 

Cfnlmllllltngllel 

ML 
GM 
ML 
ML 

CL 

SP 
SM 

-
SP 
SP 

SM 

6 

Ll 

[iP]PARSCJNS 

WEll 
DETAILS 

ENGINEERING-SCIENCE, INC. 

GEOLOGIST: K. KEU y 
CHECUD IIY: FO 

z 
0 

WELL CONSTRUCTION DETAILS 
i=-<~ >-
w 
.,J 
w 

TPC 
TR 
TC 

1----+~-+----1 PROTECTIVE COVER 
1----+--,:.aa--1---~ Dilmeter: 4 

o.o Type: RISER GS 831.8 
llnUrvll: 3.5 

RISER 
1.6 TBS 830.3 Diameter: 2 

Type: SCH. 40-PVC 
2.6 TSP 829.3 Interval: 4.05 

3.o TSC 828.8 SCREEN 
Diameter: 2 

Type: SCH. 40-PVC/0.010 
Interval: 3.95 

SURFACE SEAL -
Type: CEMENT 

Interval: 1.5 

GROUT 
7.0 BSC 624.8 Type: N/A 

Interval: fUA 

6.1 POW 823.7 SEAL 
Type: BENTONITE PELLETS 

llnUrvll: 1 

SANDPACK 

Type: •
1 

• 
13 t 1 : • 4 ' 

lnlerval: 5.8 
13: 5.4' 

WATER LEVELS 
Qm Il!!!I lm!!!!,l!! 

WB.L DEVE!.OPMENT DATA 
Date: 8/27/94 

Mlthod: BAIL/PUMP 
0watlon: 2DAYS 

~ 1/26 1330 4.15 
~ 8126 1110 I.AO 
~ 11%7 OM& 3.42 

Rate: .628 UMIN l! 
~ ,_,,, ...... ~ ----

pH 

1.89 

Temp1rann 
(dlgtll& C) 

Conduc:tMty 
(micromhOa/Cffl) Turbidity INTUl 

LEGEND 

~ =ACE 
II GROOT 

ffll SEAL . 

I] SANDPACK 

UNITED STA TES ARMY 
CORPS OF ENGINEERS 
Seneca Anny Depot 
Romulus. New York 

16.1 2000 20 

----- - -··-- ---·-----
~ GRAva 

1"C TOI" Of l'flOTECTIVE CASING 
TII TOI" Of WELL IIISER 

□ SAND 

GS GIIOUN0 SURFACE 
'T1SS TOI" IIENTONrTl SEAL 

[]] SILT 
TSI' TOI" Of SANOPACJ: 
TSC TOI" Of SCREEN 

~ CLAY 
ISC l0TTOMOFSCIEEN 
TD TOTALD8'™ 

EJ NO RECOVERY 
POW POINT Of WELL 

COMPLETION REPORT OF 
WELL No. MW63-3 

Sheet 1 of 1 
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( 

LOG OF BORING NO. MW63-1 
Sheet 1 of 1 

PROJECT: SEVEN LOW PRIORITY AOCs DEPTH TO WATER (ft) : 4.3 
PROJECT LOCATION: SENECA ARMY DEPOT, ROMULUS NY 

ASSOCIATED UNIT/AREA: SEAD-63 
PROJECT NO: 720518-01000 

BORING LOCATION (NIE): 1013124.1 741608.4 
REFERENCE COORDINATE SYSTEM: New York State Plane 
GROUND SURFACE B..EVATION (ft): 638.3 

DATE STARTED: 06/13/94 DATUM: NAO 1983 
DATE COMPl.ETED: 06/13/94 INSPECTOR: KK 

DRIWNG CONTRACTOR: EMPIRE SOILS INVESTIGATIONS 
DRILLING METHOD: HOUOW STEM AUGER 

CHECKED BY: FO 

SAMPLING METHOD· 2• SPLIT SPOONS 
This log is part of the report prepared by Engineering-Science, Inc. for the 

C > 
named project and should be read together with that report for complete . interpretation. This summary applies only at the location of this boring and at 

!?<0 .: ~ CD 
the time of drilling. Subsurface conditions may differ at other locations. - - C: 0 

C: ... - .!? -; c a, - 0 a, ... ::, a, a,-
~ :::; - a, 0 C. -IZI re .s= c:u:i ~ 

c. ... oCll .s= -~ EE U en E IZI -c. cnc. - ...J 
ca ::, ~~ IIIICII 1111 > ~ 0 C. 
cnz (I)> Cl) 8 ~ a, 0 

o.!2 1111 C 
... 

"Cl IZI u 0 -cc < a: ca 
CD* a: 0 

> ~ 

DESCRIPTION 
.01 3 2.00 1.5 0 BGD 0.3 1:;:t: Gray-brown SILT, some very fine Sand, some organics, loose, dry. 

5 o.s 1:::.: AA, no organics, medium stiff. 
5 
5 ()'.9 1:::t: Pink-brown SILT, little very fine Sand; trace(•) organics, medium stiff, dry. 

1 '":) "'! Brown, very f111e SAND + SILT, trace Clay, trace(+) organics, trace fine -... gray weathered Shale fragments, medium stiff, moist. 
1.5 •.., --~ -~ 

No Recovery 
2.0 

.02 6 2.00 

r 
0 BGD 2 1'111!) "'! Brown very fine SAND, some Silt, trace fine Shale fragments, little 

8 2.4 

~ I-\ weathered Shale fragments, moist to wet. 
10 Brown SILT, some very fine Sana, trace weatnerea ;:,naIe nagments, moist. 2.11 
14 

. __. 

1:::.: AA, 11ttIe1 + J weat11erea ;:,naIe. 
3 3.2 .. ' 

No Recovery 

4.0 

.03 5 2.00 - 1.8 0 BGD 
4 

I""!)' • Light brown very fine SAND, some Silt, trace weathered Shale fragments 4.3 
9 ~ t"\ and trace fine Shale fragments. 
27 ·=• Weatllerea SHAU:, some ;:,m and very rme sand, meaIum stiff, wet to 
72 5.0 ,~~~~ saturated. 

5 -- Highly weathered SHALE, moist. --------
5.8 --- 8.0 No Recovery 

8 .04 93 0.70 r7 0 BGD -- Highly weathered SHALE, dry. 
100/.2 ----

6.7 --
No Recovery 

7 

~ 

BORING TERMINATED AT 8' 
AUGER REFUSAL 

NOTES: Bottom of overburden at 5'. No samples were collected for chemical analysis. 

Cl) 
u 
Cl) 
::> 

ML 

ML 

ML 

ML 

. 

SM 

ML 

ML 

. 

SM 

I ML 

. 

. 

. 

. 

~ 
UNITED ST ATES ARMY LOG OF BORING MW63-1 
CORPS OF ENGINEERS PAASCINS 
Seneca Army Depot 

ENGINEERING-SCIENCE, INC. Romulus, New York Sheet 1 of 1 



LOG OF BORING NO. MW63-2 
Sheet 1 of 1 

PROJECT: SEVEN LOW PRIORITY AOCs DEPTH TO WATER (ft): 4.0 
PROJECT LOCATION: SENECA ARMY DEPOT, ROMULUS NY 

ASSOCIATED UNIT/AREA: SEAD-63 
PROJECT NO: 720518-01000 

BORING LOCATION (NIE): 1012979.9 741136.2 
REFERENCE COORDINATE SYSTEM: New York State Plane 
GROUND SURFACE ELEVATION (ft): 630.9 

DATE STARTED: 06/14/94 DATUM: NAO 1983 
DATE COMPLETED: 06/14/94 INSPECTOR: KK 

DRIWNG CONTRACTOR: EMPIRE SOILS INVESTIGATIONS 
DRIWNG METHOD: HOLLOW STEM AUGER 

CHECKED BY: FO 

SAMPLING METHOD· 2- SPLIT SPOONS 
This log is part of the report prepared by Engineering-Science, Inc. for the 

- 0 > 
named project and should be read together with that report for complete 

• CD interpretation. This summary applies only at the location of this boring and at 
U,(0 - .:: K: the time of drilling. Subsurface conditions may differ at other locations. - C: 0 - - - c:: .:: C: ... a, 0 a, ... :, a, m- .!? ; !-;; =-- a, -a, re .=. c..c 0 C. 

~ 
C. ... 

~ -~ EE Uin E CD UC. ... c. Ct>u - ..I 
CII :, ~~ 111 Ill Ill> ~ C. 
Cl>Z Cl)> Cl) 8 ~ CD 0 

0~ ca ... 
-al -i:, CD u a: 0 u 
CD:et < a: 0 m 

> ~ 

DESCRIPTION 
.01 3 2.00 1.2 0 BGD 0.2 1::•; Dark brown SILT + very fine SAND, some organics, trace very fine gray 

4 0.5 
_.,_ r\ Shale fragments, loose, moist to wet. 

4 1,,: :-\Gray tracturea, weatnereo :SHAU:, ary. 
s 1.0 

~ 
ugnt brown Sill ano very tme :SAND, trace 1ron•sta1ned Clay, little very tine 

1 1.2 ~ ~ to fine gray Shale fragments, trace medium gray Shale fragments. ,-~ 
medium stiff. moist. . 

\Light brown ~•Ll. trace c1ay, son to mea1um stiff, moist. Iron stained. 

2.0 No Recovery 

.02 6 2.00 

r 
0 BGD 2 

1:;): Light brown and olive gray SILT + CLAY. t!_ace fine weathered Shale 
8 2.5 ... fragments, medium stiff, moist. 
8 2.8 

~ r\AA• some iron staining. 
7 - - uuve gray SIL l + CLAT. some fine to meo1um weatnereo gray ~nale 

3 3.2 ••• fragments, medium stiff, moist, trace wetness on Shale fragments. 
3.4 1•~· ~ Some iron staining. 

'i uuve gray Sill and very tine ~ANU, ume very fine tonne weatnerea gray 

4.0 ' 
• Shale fragments, soft, wet to saturated. 

.03 2 2.00 r 0 BGD 4 ,~,· r\No Hecovery 
1 4.4 

~ unve gray very tine to tine SAND, coarse sand-sized gray :snale fragments, 
1 4.8 some fine gray Shale fragments, soft, saturated. 
2 4.7 unve gray ~•L l + CLA T, 11me very tme :sand. 1m1e very tine to fine gray 

5 Shale fragments. saturated. 
\AA, (4-4.4 ). 
No Hecovery 

8.0 

.04 12 2.00 - .... ,.9 0 BGD 6 1:::t: Olive gray verv fine to fine SAND. some very fine to medium weathered gray 
24 ••• Shale fragments, trace Silt, soft, saturated. 
7S ~◄ 

100/.4 8.9 4!-.4 
7 -- Highly weathered SHALE. saturated (6.9-7'), moist (7-7.2'), dry (7 .2-7.9'). ------------

7.9 ---~ 
8 No Recovery 

BORING TERMINATED AT 8.2' 

NOTES: Bottom of overburden at 6.9'. No samples were collected for chemical analysis. 

Cl) 
u 
Cl) 
::, 

ML 

I . 

I Ml 

Ml 
. 

I 

Ml 

... 
I 

ML 

,,._lo.1L ~ 

I 

I SP 

ML 

·-
--"--

SP 

. 

~ 
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LOG OF BORING NO. MW63-3 

PROJECT: SEVEN LOW PRIORITY AOCa DEPTH TO WATER 1ft): 4.0 
PROJECT LOCATION: SENECA ARMY DEPOT, ROMULUS NY 

ASSOCIATED UNIT/AREA: SEAD-63 
PROJECT NO: 720518-01000 

BORING LOCATION INJEI: 1013181.9 741130. 1 
REFERENCE COORDINATE SYSTEM: New York State Plane 
GROUND SURFACE ELEVATION (ft): 631 .'8 

DATE STARTED: 06/14/94 DATUM: NAD 1983 
DATE COMPU:TED: 06/14/94 INSPECTOR: KK 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS 
DRILLING METHOD: HOUOW STEM AUGER 

CHECKS> BY: FO 

SAMPUNG METHOD: 2" SPLIT SPOONS 
This log is part of the report prepared by Engineering-Science, Inc. for the 

- C > 
named project and should be read together with that repon for complete 

• interpretation. This summary applies only at the location of this boring and at 
mco a: OI - - C: 0 the time of drilling. Subsurface conditions may differ at other locations. - -C: ... - C: Cl) - 0 Cl)'- ::, Cl) CII- .!! ;. e.,.,. = -CII re .J:. 

~ 0 C. -cg c,._ 
~ ucn .J:. .t: EE U en E CII '-Q. en0. - ..J 

m ::, ~~ mm m> ~ u C. 
enz en> en 8 ~ CII 0 

o.9 ... 
~ CII (.) m C u -m a:: 

a:i- < a: 0 m 
> ::E 

DESCRIPTION 
.01 2 2.00 2.0 0 BGD 0.3 "t)· Olive gray SILT + fine SAND, some coarse Sand, little organics, loose, 

3 0.5 ~ "'\ moist. . 
3 -·~. "\'Grav coarse sana-sizea :SHAL.t fragments, lrttle tine Sand, loose, wet. 
4 ••• tsr-own ~•LT, trace weathered fine Shale, trace 1ron-stB1ned 1.,;1ay, meo1um 

1 1.2 ~=! stiff to stiff, moist. 

::,: 1:1rown ;:,1LI ana tan very tine :SANU, trace iron sta1nea \.l8Y, some gray, 

••• iron-stained Clay, trace very fine Sand, trace fine weathered shale, . . .. 
medium stiff, moist to wet. 2.0 ~-.02 4 2.00 --1.8 0 BGD 

2 ~)! Gray-brown, highly iron-stained CLAY, little f(ne to medium gray Shale 
5 ••• fragments, trace weathered fine Shale, medium stiff, moist to wet, trace 
5 2.7 ~~ wetness on Shale fragments. 
5 3.0 

~ ugnt Drown to brown very fine :sana, trace very rine gray .::male rragments, 
3 I\ trace Silt, loose, wet to saturated. -·~-••• ulive gray very tine to tine SAND, little very fine Shale fragments, trace Silt, 

3.8 
~ .. trace fine to medium Shale fragments, loose, wet to saturated. ~-.. • -~ 4.0 , No Hecovery 

.03 2.00 r· 0 9-21 4 4 1::,: AA (2.7 •J.u 1, sott, saturated. 
4 4.4 .__._ 

3 I~)!: AA, little medium Shale fragments, very loose, saturated. 

4 ·=• 5 ~-4 
5.3 ~-.. 

No Recovery 

11.0 

.04 24 1.40 r· 0 BGD 
6 ::, = Oliv.e gray very fine to fine SAND, some very fine to fine gray Shale 

78 ••• fragments, trace Silt, soft, saturated. 
100/.4 6.7 ~'! 

6.8 - "\ Gray highly weathered SHALE, moist to wet. 
7 -- Gray n1gn1y weatnerea SHAU:, dry. --

7.4 --
No Recovery 

6 

BORING TERMINATED AT 8.3 ' 

NOTES: Bottom of overburden at 6. 7' . No samples were collected for chemical analysis . 

en u 
en 
::;) 
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SEAD-63 WELL DEVELOPMENT REPORTS 



( 

WELL DEVELOPMENT REPORT 
ENGINEERING-SCIENCE, INC. a.IBNI': USACOE WELL #: M. W b3 - ~ 

PROJECT: lSSWMUBSI ~Sl!AD- <.J DATE: h I.,., L-:.'1 
LOCATION: SENBCAARMYDEPOT, ROMULU; NY PROJECT NO.: 7 ::>..o .s,i: 

ORD.LING ME'IliOD (1): ~~ INSPECl"OR: x~s 
PUMP METHOD (s): p,u,,') 1' 1,-,·c. COm'RACTOR: 

SURGE ME'IliOD (1): T~D:i ~~lt.r CREW: 

INSTALLATION DATB: START DEVELOPMENT DA'.11!: f./2 L 
' 1 't /5 

END DEVELOPMEZ'(f DATI!: ~:J ~t-,·41."0 -

WATER DEPTH (l'OC): 'f.j;" rt INSTALLED POW DEPnf(TOC): ?. I ! fl 

WELL DIA. (JD CASING): :z.o" ft MBASURED POW DEmf(TOC): tt.s fl 

BORING DIA.Mlm!R: i-5., ft Sll.T TiiICJCNESS: fl 
POW AFTER DEVELOPMENT: rs 

!J;_a. ..... -,_..r..K.E.' ..,,uC! (GJ&...L:!41J: 

DIAMETER(IN): @3 4 s 6 7 ~· 10 11 12 
OALLONSIFI': G.367 G.654 1.02 U7 2.00 .30 ◄.08 U3 SZl 

;,lSll -"l ... 
STANDING VOWME INSIDB WELL • WATl!R COUJMN X WELL DIAMETER FACl'OR • o .. q GAL-A 

STANDING WATBR 1N ANNUi.AR SPAC! • 
~.35° X (2 •"1S •. 1•3) X .J 

-

WATER COL BELOW SEAL(ft) X (BORING DIAM. FACTOR - WEIL DIAM. FACl'OR) X 0.3 • '1 , 'l':1 GAL-B 

SINGLE STANDING WATER VOLUME• A+ B • ........ .. ...... ..... ..... ....... S:-i OAL•C 

MINIMUM VOUJMB TO BE REMOVED • S X C ···· ·· ·· ······ ····· ····· ···· ··· ·· "). 7 OAU. 

srM11IIO ffAIIJ' IIC> -- CIIIU.OICI ~ Eadma 
DATE _._. ..... , -- - ,.. - - DH Cl0ICIUCTMTT - a::ua. '(:mJ) Wa1£rn...tl, 

,il:!L 
.Lb, 

'<.I,, 
!qy 
1;,h_t. 

irao/"so ... 
l '""· Li ,a~ ... \ 

~--1 
'500"' I 

' ~,.u 
,.,.1.., 
IJ2.., 

C.,r1..<.. If.I< 
\I p.._,.. f~V.,, ll4.~ 

~-~j_,0\1,1 It'". on 

f),, .... ~ :14'1a 1 ct.It) 
<;,,,,\I C. (_.'11) 

iv-~ If~ &bl S' ."\o 

Pv~ ,.c-.... \All G,1"-

S,J,J/..,_Jj , .'12 

s "" "I,,., -<' 
I 

TOTALS/FINAL 

RECOVERY 

GOOD~ 

IJ"ll'I II~d ~o 

•',e.t , .. ~ ..," -
jG1'("' ,~ :zo 
K'i"I" "•M °'.)) 

IC, 10 :t.2~ I'\ 

~ '-'S' IC.•m l'.1' 

'"'fD ,,,,o 3o 
~•lllc..c "'Z .. ~ ~~ '' 
~ !%o 0 I~ 

-

~ - 0 '"7-.2. . -~ ,.1r lw-"""'\ 

S",O I l,c;i :..,on i'»,.l. ~- q ·1oour- q .oo 

"-~ t..S4 "'tA '\'0 I~,<; J,,., 11 q, ·' 0 
½ . O ll-4, ~oao te,.' 1 ... 1-. ... 6-, 7 .0 

?...o I «"'4< c,o L.._ .. 

1./.,. !, . ~ S' ~oo "•··' cl .. - l-, 1.10 

L4 .5 ~,~, a,oo Jt..'I cl • ...,. ;l, 7 ·'-0 ·-1,----. .'.!:.- w·.n ,.h. 2 _,..; ,,.i de.._ 7 
l .n ..---1;::-- ~ l.,.~c.. ;uJrJO 11 •• I d-.,.. :i.o 7.S-r 
fo ... ~ld•,.. 
.u~4'? 

INVESTIGATION DE.IUVRD WASTE (IDW) 
. ! · .. .. DATB 'I :z<, ,1~, 

VOLUME Atr < fQ < 
DRUM# fl'-,~-3 ~J-3 

~MASIBR ACRONYM UST POR COMPlEI'ELISilNG OF ADBREVIATIOHS WELL #: M V /, 3 - 3 ... 
!Jot,= M..1,+ ... .-•) ',.o'~ ,io ... 1/.,,.:"' 

H:\ENG\SENECAU5SWMU\FIELDFMS\WELLDEV.WK3 

I 



• 

WELL DEVELOPMENT REPORT 
ENGINEERING-SCIENCE, INC. <11BNT: Arco~ WELL#: M.-.,,3-1 

PROJECT: SEA-!> - I~ S1-1>1u DATE: fe. Lis L, 'j 
LOCATION: ~E!D -,l PROJECT NO. : :Z ,.Q 5: I X 

~ 

DRlll.JNO METHOD (s): tt~~ INSPECI"OR: ~IC. .s: 
PUMP METHOD (s): ~ih.lt-•<. CONTRACTOR: 

SURGE MErHOD (1): T '""" /J,... .k- CREW: 

INSTAI.IATION DATE: fc.h:t. I'\'"\ STARTDEVELOPMBNTDATE.: ~l~r 
END DEVELOPMENT DATE: iu~ 

S~.:.1..~:.. 
'·" ' 1 

WATER DEPTH (TOC): l.-ta fl JNSTAU.ED POW DE.Pra(TOC): !-I 
WEU. DIA. (ID CASING): ::i .o·• ft MBASUREDPOWDEPm(TOC): ~£~, 

BORING DIAMETER: 1,S'" fl m.T nDCKNESS: 

POW AFTER DEVELOPMENT: 

I II .a. ....... I, .t:.l<. .rACT(?R:i l ~-.a. T .fF.rJ: 

DIAMBTER (IN): @:) 3 " 5 6 7 8 , .~ 9 10 11 12 

GAU.ONSIFT: :)0361 0.654 1.(12 L47 2.00 2.6l'l.,Sl30 4.08 4.93 581 

i..S'1 .,. . U.3,. 
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WA,COI..B~W~!l)X(BORIN)DlAM.FACI"OR-WELLDlAM.FACTOR)X0.3• 'i-7 GAL.•B 
q . 1-l.S' ._ 'l-'i~ - ;1<..l .,._. 3 i.,~ ).~s., ... l 

SINGLE Sl"ANDINO WATER VOLUME• A+ B =- ... ..... ...... .. ...... .... .... .. . 5-'8 GAL.•C 

MINIMUM VOLUME TO BE REMOVED • S X C ................ ................. ~) GALS. 

~ - aND -- a.tU.CINI 

ACTJYrIY .'>!-.,+ ,.. - ,_ - "" CDCIUCrMTY - ~ onmR 
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P,. I 

(+t. v.i 7.t':l n10 t-Jit~ "l. ~ '\ ,~ l.f'i "On ~ic t0t30+ - IS,'-1 n ..... 

D -~ , ... 1... IL,\ ~ ~ l)'t!° l'f t 0 . "l~ ~ . ff i,.C,'l t..no l:S. 3 ... ,k.t c.1~,- I, 7 
l>v..-.ri ~~ V,l \ ~.-2 l"lttl }'4~" -::2.n "i,n ,.01 "o 0 IS:4 d- IO 

I r ...... b}~t" 

TOTALS/FINAL 4't~ 
COMMENTS: I"\-.,',+-..,',> 7' :J',+- Lc.w ... I (!!) ~ 20 -l/ -l-. 
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WELL DEVELOPMENT REPORT 
BNGINBB...lUNG-SCIBN~ INC. I a.IBHT: Acot. WBLL #: M 11/1#3 - I 

PROJECr: IS 5ERD s~~"' DA.TB: ~2~[~4 
LOCATION: 4~AD- ~.1 PROJBCTNO.: .i.os 18 

i 

DRILLING Mm'HOO(a): HSA INSPECTOR: E.S 
PUMP MB'lHOD (1): -~lh ' CONrRACTOR: 

SURGB MEIHOD (1): ?m t1.ll. CUM: 

INSTALLATION DATB: Le /14/ 9,4 SfARTDBVaOPMEIITDAm l,g~ /q 4. 
' BNDDEVELOPMENTDATI!: / 27 I { '1 

· 5tid: ►p :: 
11,lD ' 

WATER DEPJ"H (TOC): 5.~t, fl INSl'AU.l!D 'POWD~ ,;.~ 8.5 fl 

WSIL DIA. (ID CA.SING): ..2·· .a, MBASURED POW DEPTH(TOC): IO.OG. n 
BORING DIAMBTER: Q,S· If Sll.Tnila:NBSS: Q 

POWAFl'BRDBVm..OPMBNT: fl 

!..'!._.&_~'l·.wc.FACTORS (GAJ,;/FlJ! 

~ 
DIAMBl'ER(IN): @· 4 s 6 1 ~ 10 11 12. 

GALLONSFI': G.367 CW4 1.02 L47 2.00 ◄.OS 4.93 SZI . 

SI'ANDINO VOUJMBINSIDB WElJ. • WATER COUJMNXWELLDIAMBI'BRPACTOR =- •t OAL.-A 

(to.o<o- s~o),4.o 5 4.06~, 1<.,3 
SI'ANDINO WATER IN ANNUIAR SPACS • 
WATERCOL.BELOWSEAL(ft)X(BORINODIAM.FACIOR-WELLOIAM.FACTOR)XG.3• 3.4 OAL.•B 

4.oe )t C 2.'i s - . '" ~) . 3 -
4.1 SINOLB SfANDINO WATER VOLUMB •A+ B =- ................................. GAL.=C 

MINIMUMVOUJMB'IOBBREMOVED • SXC .................................. :}(JS GALS. 
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r,/ 2.1& 5~'"" s.9B 4!/5 4;35 :lt) .. :... ~-+- I 
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Gamma SQnnlng Data 

SEAD-43 • 50% C-.ge 
SEA~ Englneenng Evaluation/Cost Analyala 

Seneca Anny Depot Activity 
Romulus.NY 

Local Grid System NAD-27 S~e Scan 
Colledion Date S~e Area line eamg northing easu,g rmhi,g Min Mean Max background Units %+1- BKG 

9/3011997 SEAD-63 G '7-0 120 ,en 741250.10 1013408.00 5 8.5 9.5 9.4 kc:pm -9.57% 

9/30/1997 SEAD-63 G '7-0 220 18TT 741350.00 1013412.00 6.5 8.9 10 9.4 kc:pm -5.32°Ai 

9/30/1997 SEAD-63 G '7-0 270 18TT 741399.90 1013414.00 6 8.7 10.1 9.4 kcpm -7.45% 

9/30/1997 SEAD-63 G G-2 120 1871 741250.30 1013402.00 6 8.5 12 9.4 kqlm -9.57% 

9/30/1997 SEAD-63 G G-2 220 1871 741350.30 1013406.00 6.2 8.7 12 9.4 kc:pm -7.45% 

9/30/1997 SEAD-63 G G-2 270 1871 741400.20 1013408.00 6 9.2 11 9.4 kc:pm -2.13% 

9/30/1997 SEAD-63 G G-4 120 1865 741250.60 1013396.00 7.5 9.5 12 10.2 kcpm -6.86% 

9/30/1997 SEAD-63 G G-4 220 1865 741350.50 1013400.00 9 10.5 13 10.2 kcpm 2.94% 

9/30/1997 SEAD-63 G G-4 270 1865 741400.40 1013403.00 9.5 10.6 12.5 10.2 kc:pm 3.92% 

9/30/1997 SEAD-63 G G-6 120; 1859 741250.90 1013390.00 8 9.4 11.5 10.2 kcpm -7.84% 

9/30/1997 SEAD-63 G G-6 220 1859 741350.80 1013394.00 8.7 10 12.5 10.2 kcpm -1 .96% 

9/30/1997 SEA0-63 G G-6 270 1859 741400.80 1013397.00 8.5 10.5 12 10.2 kcpm 2.94% 

9/30/1997 SEAD-63 G G-8 120 1853 741251 .10 1013384.00 5 10.5 13 9.4 kcpm 11 .70% 

9/30/1997 SEAD-63 G G-8 220 1853 741351 .00 10133118.00 8 11 14 9.4 kcpm 17.02% 

9/30/1997 SEA0-63 G G-8 270 1853 741401 .00 1013391 .00 8.5 10.8 14 9.4 kc:pm 14.89% 

9/30/1997 SEAD-63 G G-10 120 1847 741251 .40 1013378.00 6 9.8 13 9.4 kqlm 4.26% 

913011997 SEAD-63 G G-10 220 1847 741351 .30 10133112.00 9 11 .6 14 9.4 kCpm 23.40% 

9/30/1997 SEAD-63 G G-10 . 270 1847 741401 .30 1013385.00 8 11 .2 14 9 .4 kcpm 19.15% 

9/30/1997 SEAD-63 G G-12 120 1841 741251.60 1013372.00 6.8 9 12 10.2 kcpm -11 .76% 

9/30/1997 SEAD-63 G G-12 220 1841 741351.60 1013376.00 10.5 12 13.5 10.2 kc:pm 17.65% 

9/30/1997 SEAD-63 G G-12 270 1841 741401 .50 1013379.00 10 10.5 12 10.2 kc:pm 2.94% 

9/30/1997 SEAD-63 G G-14 120 1835 741251 .90 1013366.00 7 11 12.4 10.2 kc:pm 7.84% 

9/30/1997 SEAD-63 G G-14 220 1835 741351.80 1013370.00 11 12 13.6 10.2 kqlm 17.65% 

9/30/1997 SEAD-63 G G-14 270 1835 741401 .80 1013373.00 9.5 11 12 10.2 kcpm 7.84% 

9/30/1997 SEAD-63 G G-16 120 1829 741252.20 1013360.00 6 11 .5 14 9.4 kc:pm 22.34% 

9/30/1997 SEAD-63 G G-16 220 1829 741352.10 1013364.00 10 11.5 14 9.4 kcpm 22.34% 

9/30/1997 SEAD-63 G G-16 270 1829 741402.10 1013367.00 9 11 14 9.4 kc:pm 17.02% 

9/30/1997 SEAD-63 G G-18 120 1823 741252.40 1013354.00 6 10.8 14 9.4 kc:pm 14.89% 

9/30/1997 SEAD-63 G G-18 220 1823 741352.40 1013358.00 10 14 14 9.4 kc:pm 48.94% 

9/30/1997 SEAD-63 G G-18 270 1823 741402.30 1013361 .00 9 13 13 9.4 kc:pm 38.30% 

9/30/1997 SEAD-63 G G-20 120 1817 741252.70 1013348.00 7 11 12 10.2 kc:pm 7.84% 

9/30/1997 SEAD-63 G G-20 220 1817 741352.60 1013352.00 11 12 13.2 10.2 kc:pm 17.65% 

9/30/1997 SEAD-63 G G-20 270 1817 741402.60 1013355.00 10 11 12 10.2 kcpm 7.84% 

9/30/1997 SEAD-63 G G-22 120 1811 741252.90 1013342.00 7.5 11.8 12.8 10.2 kc:pm 15.69% 

9/30/1997 SEAD-63 G G-22 220 1811 741352.90 1013346.00 10.5 11.6 13.2 10.2 kcpm 13.73% 

9/30/1997 SEAQ.f'>3 G G-22 270 1811 74140"2.80 1013349.00 9.5 10.5 12 10.2 kcpm 2.94% 

9/30/1997 SEAD-o3 G G-24 120 1805 741253.30 1013336.00 6 10.8 14 9.4 kcpm 14.89% 

9/30/1997 SEAD-63 G G-24 220 1805 741353.10 1013340.00 9 11 14 9.4 kqlm 17.02% 

9/30/1997 SEAD-63 G G-24 270 1805 741403.10 1013343.00 9 10.5 14 9.4 kqlm 11 .70% 

9/30/1997 SEAD-63 G G-26 120 1799 741253.50 1013330.00 6.5 10.2 14.5 9.4 kc:pm 8.51% 

9/30/1997 SEAD-63 G G-26 220 1799 741353.40 1013334.00 10 11.5 14 9.4 kcpm 22.34% 

9/30/1997 SEAD-63 G G-26 270 1799 741403.40 1013337.00 8 11 .2 14 9.4 kcpm 19.15% 

9/30/1997 SEAD-63 G G-28 120 1793 741253.80 1013324.00 7 11 .5 12.5 10.2 kqlm 12.75% 

9/30/1997 SEAD-63 G G-28 220 1793 741353.70 1013328.00 11 12.2 13.5 10.2 kc:pm 19.61% 

9/30/1997 SEAO-s:? G G-28 270 1793 741403.60 1013331 .00 9.5 10 13 10.2 kcpm - 1.96% 

9/30/1997 SEAD-63 G G-30 120 1787 741254.00 1013318.00 8 11 .6 13.5 10.2 kcpm 13.73% 

9/30/1997 SEAD-63 G G-30 220 1787 741353.90 1013322.00 11 12.2 13.8 10.2 kcpm 19.61% 

9/30/1997 SEAD-63 G G-30 270 1787 741403.90 1013325.00 9.5 12 13 10.2 kcpm 17.65% 

9/30/1997 SEAD-63 G G-32 120 1781 741254.30 1013312.00 5.5 10.5 14.5 9.4 kq)m 11.70% 

9/30/1997 SEA0-63 G G-32 220 1781 741354.20 1013316.00 8.5 10.8 14.2 9.4 kcpm 14.89% 

9/30/1997 SEA0-63 G G-32 270 1781 741404.10 1013319.00 9.2 10.5 13.3 9.4 kc:pm 11 .70% 

9/30/1997 SEAD-63 G G-34 120 1TT5 741254.60 1013306.00 6.8 11 .2 14.5 9.4 kcpm 19.15% 

9/30/1997 SEAD-63 G G-34 220 1775 741354.40 1013310.00 7.8 10.2 14.2 9.4 kcpm 8.51% 

9/30/1997 SEAD-63 G G-34 270 1775 741404.40 1013313.00 8.9 11 .1 13.5 9.4 kcpm 18.09% 

9/30/1997 SEA0-63 G G-36 120 1769 741254.80 1013300.00 8.5 11 12.5 10.2 kcpm 7.84% 

9/30/1997 SEA0-63 G G-36 220 1769 741354.70 1013304.00 8.5 11 .8 12.8 10.2 kcpm 15.69% 

9/30/1997 SEAD-63 G G-36 270 1769 741404.70 1013307.00 9 10.5 11 .5 10.2 kcpm 2.94% 

9/30/1997 SEA0-63 G G-38 120 1763 741255.10 1013294.00 8.5 11 7.2 10.2 kcpm 7.84% 

9/30/1997 SEAD-63 G G-38 220 1763 741355.00 1013298.00 9 10.5 13 10.2 kcpm 2.94% 

9/30/1997 SEAD-63 G G-38 270 1763 741404.90 1013301 .00 10.5 11 .6 13 10.2 kcpm 13.73% 

9/30/1997 SEA0-63 G G-40 120 1757 741255.30 1013288.00 4.8 11 .1 14.2 9 .4 kcpm 18.09% 

9/30/1997 SEAD-63 G G-40 220 1757 741355.30 1013292.00 8 .5 11 .2 13.8 9.4 kcpm 19.15% 

9/30/1997 SEA0-63 G G-40 270 1757 741405.20 1013295.00 9.5 11 .6 14 9.4 kcpm 23.40% 

9/3011997 SEA0-63 G G-42 120 1751 741255.60 1013282.00 5.2 10.5 13.8 9.4 kcpm 11 .70% 

9/3011997 SEA0-63 G G-42 220 1751 741355.50 10132!6.00 8 .8 11.8 14.8 9.4 kcpm 25.53% 

9/30/1997 SEA0-63 G G-42 270 1751 741405.40 1013289.00 8 .8 10.8 14.2 9.4 kcpm 14.89% 

9/3011997 SEAD-63 G G-44 120 1745 741255.90 1013276.00 6.5 10 12.5 10.2 kcpm -1 .96% 

9/30/1997 SEA0-63 G G-44 220 1745 741355.80 1013280.00 10 11 .5 13 10.2 kcpm 12.75% 

9/30/1997 SEAD-63 G G-44 270 1745 741405.70 1013283.00 10.5 11 13 10.2 kcpm 7.84% 

9/30/1 997 SEA0-63 G G-46 120 1739 741256.10 1013270.00 8 10.5 12 10.2 kcpm 2.94% 

9/30/1997 SEAD-63 G G-46 220 1739 741356.00 1013274.00 10 12 13 10.2 kcpm 17.65% 
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Gamm■ Scanning Dal■ 
SEAD-43 • 50% COVMaQe 

SEA0-43 Englneenng Evalu■tlonlCoat An■lysla 
Senec:■ Army Depot Adlvlty 

Romulus, NY 

9/30/1997 SEA0-63 G ~ 270 1739 741406.00 10132TT.OO 10.5 11 .5 12.5 10.2 kc:pm 12.75% 
9/30/1997 SEA0-63 G G-48 120 1733 741256.40 1013264.00 5.5 10.6 13.2 9.4 kc:pm 12.77% 
9/30/1997 SEA0-63 G G-48 220 1733 741356.30 1013268.00 7.8 11 .4 14.5 9.4 kcpm 21 .28% 
9/30/1997 SEA0-63 G G-48 270 1733 741406.30 1013271.00 7.8 11 .7 13.8 9.4 kcpm 24.47% 

9/30/1997 SEA0-63 G G-50 120 1727 741256.60 1013258.00 7.2 10.7 13.5 9.4 kc:pm 13.83% 
9/30/1997 SEA0-63 G G-50 220 1727 741356.60 1013262.00 8.5 11.9 14.8 9.4 kcpm 26.60% 
9/30/1997 SEA0-63 G G-50 270 1n1 741406.50 1013265.00 8.8 11 .6 13.8 9.4 kc;,m 23.40% 
9/30/1997 SEAD-63 G G-52 120 1721 741256.90 1013252.00 8 11 12.5 10.2 kcpm 7.84% 
9/30/1997 SEA0-63 G G-52 220 1721 741356.80 1013256.00 10 11 .8 13 10.2 kcpm 15.69% 
9/30/1997 SEAD-63 G G-52 270 1721 741406.80 1013259.00 10.5 11 .5 13.2 10.2 kcpm 12.75% 
9/30/1997 SEAD-63 G G-54 120 1715 741257.20 1013246.00 8 11.5 13.2 10.2 kcpm 12.75% 
9/30/1997 SEAD-63 G G-54 220 1715 741357.10 1013250.00 10.8 12 13.5 10.2 kc:pm 17.65% 
9/30/1997 SEAD-63 G G-54 270 1715 741407.00 1013253.00 10.5 11 .2 13 10.2 kc:pm 9.80% 
1011/1997 SEAD-63 G G-56 120 1709 741257.40 1013240.00 8 11 12.6 9.1 kc:pm 20.88% 

1011/1997 SEAD-63 G G-56 220 1709 741357.30 1013244.00 10.5 11.8 14 9.1 kcpm 29.67% 
1011/1997 SEAD-63 G G-56 270 1709 741407.30 1013247.00 10.5 11.5 12.3 9.1 kcpm 26.37% 
1011/1997 SEAD-63 G G-58 120 1703 741257.70 1013234.00 8.5 11.2 13 9.1 kc:pm 23.08% 
1011/1997 SEAD-63 G G-58 220 1703 741357.60 1013238.00 11 12 13.5 9.1 kq,m 31 .87% 
1011/1997 SEAD-63 G G-58 270 1703 741407.60 1013241 .00 10 11 .1 12.3 9.1 kcpm 21 .98% 
10/1/1997 SEAD-63 G G-60 120 1697 741257.90 1013228.00 7.2 11.4 14.5 9.1 kc:pm 25.27% 
10/1/1997 SEA0-63 G G-60 220 1697 741357.90 1013232.00 8.5 11.8 15.2 9.1 kc:pm 29.67% 
10/1/1997 SEAD-63 G G-60 270 1697 741407.80 1013235.00 8.2 10.5 14.2 9.1 kcpm 15.38% 
10/1/1997 SEA0-63 G G-62 120 1691 741258.30 1013222.00 6.7 11 .3 13.5 9.1 kcpm 24.18% 
10/1/1997 SEA0-63 G G-62 220 1691 741358.10 1013226.00 8.5 11 .5 14.5 9.1 kcpm 26.37",{, 

10/1/1997 SEAD-63 G G-62 270 1691 741408.10 1013229.00 6.8 9.8 13.2 9.1 kc:pm 7.69% 
10/1/1997 SEAD-63 G G-o4 120 1685 741258.50 1013216.00 9 11 .5 14 9.1 kcpm 26.37% 
10/1/1997 SEAD-63 G G-64 220 1685 741358.40 1013220.00 11 12 13.5 9.1 kcpm 31 .87% 
10/1/1997 SEA0-63 G G-64 270 1685 741408.30 1013223.00 9 9.8 12 9.1 kcpm 7.69% 
10/1/1997 SEA0-63 G G-66 120 1679 741258.80 1013210.00 8.5 11 13 9.1 kcpm 20.88% 

10/1/1997 SEAD-63 G G-66 220 1679 741358.60 1013214.00 10.3 11.5 13 9.1 kcpm 26.37% 
10/1/1997 SEA0-63 G G-66 270 1679 741408.60 1013217.00 8 9.7 11 9.1 kcpm 6.59% 
10/1/1997 SEA0-63 G G-68 120 1673 741259.00 1013204.00 5.8 11 .5 14.2 9.1 kcpm 26.37% 
10/1/1997 SEAD-63 G G-68 220 1673 741358.90 1013208.00 7.8 11 .2 15.2 9.1 kcpm 23.08% 
10/1/1997 SEAD-63 G G-68 270 1673 741408.90 1013211 .00 6.8 9.9 12.5 9.1 kcpm 8.79% 
10/1/1997 SEAD-63 G G-70 120 1667 741259.30 1013198.00 8.2 11 .1 14.8 9.1 kcpm 21 .98% 

10/1/1997 SEAD-63 G G-70 220 1667 741359.20 1013203.00 7.8 11 .4 14.5 9.1 kcpm 25.27% 
10/1/1997 SEA0-63 G G-70 270 1667 741409.10 1013205.00 6.5 9.4 12.5 9.1 kcpm 3.30% 

10/1/1997 SEA0-63 G G-72 120 1661 741259.60 1013192.00 6.5 11 .5 13 9.1 kcpm 26.37% 

10/1/1997 SEAD-o3 G G-72 220 1661 741359.40 1013197.00 9.5 10.8 12.8 9.1 kcpm 18.68% 

10/1/1997 SEA0-63 G G-72 270 1661 741409.40 1013199.00 8 10.4 11 9.1 kcpm 14.29% 

10/1/1997 SEAD-o3 G G-74 120 1655 741259.80 1013186.00 7.5 10.8 12.5 9 .1 kcpm 18.68% 

10/1/1997 SEAD-63 G G-74 220 1655 741359.70 1013191 .00 9.5 11.5 13 9.1 kcpm 26.37% 

10/1/1997 SEA0-63 G G-74 270 1655 741409.60 1013193.00 8 9.8 12 9.1 kcpm 7.69% 

10/1/1997 SEA0-63 G G-76 120 1649 741260.10 1013180.00 4.8 10.9 14.2 9 .1 kcpm 19.78% 
10/1/1997 SEA0-63 G G-76 220 1649 741359.90 1013185.00 8.2 11.5 15.2 9 .1 kcpm 26.37% 

10/1/1997 SEA0-63 G G-76 270 1649 741409.90 1013187.00 8.5 10.8 13.5 9 .1 kcpm 18.68% 

10/1/1997 SEA0-63 G G-78 120 1643 741260.30 1013174.00 5.2 11 .1 13.8 9.1 kcpm 21 .98% 

10/1/1997 SEAD-63 G G-78 220 1643 741360.30 1013179.00 8.8 11 .6 14.5 9.1 kcpm 27.47% 

10/1/1997 SEAD-63 G G-78 270 1643 741410.20 1013181 .00 7.2 10.4 14 9.1 kcpm 14.29% 

10/1/1997 SEAD-63 G G-80 120 1637 741260.60 1013168.00 7.5 11 .8 13 9.1 kcpm 29.87% 

10/1/1997 SEA0-63 G G-80 220 1637 741360.50 1013173.00 10.5 11 .6 13.6 9.1 kcpm 27.47% 

10/1/1997 SEA0-63 G G-80 270 1637 741410.40 1013175.00 9.5 10.2 11 .5 9. 1 kcpm 12.09% 

10/1/1997 SEAD-63 G G-82 120 1631 741260.90 1013162.00 8 11 .5 12.9 9.1 kcpm 26.37% 

10/1/1997 SEAD-63 G G-82 220 1631 741360.80 1013167.00 10 11 13.2 9.1 kcpm 20.88% 
10/1/1997 SEAD-63 G G-82 270 1631 741410.70 1013169.00 9.5 10.7 12 9.1 kcpm 17.58% 

10/1/1997 SEA0-63 G G-84 120 1625 741261 .10 1013156.00 5.2 11.2 13.8 9.1 kcpm 23.08% 

10/1/1997 SEA0-63 G G-84 220 1625 741361 .00 1013161 .00 7.8 11.5 14 9.1 kcpm 26.37% 

10/1/1997 SEAD-63 G G-84 270 1625 741410.90 1013163.00 8.8 10.5 13.8 9.1 kc:pm 15.38% 

10/1/1997 SEAD-63 G G-86 120 1619 741261 .40 1013150.00 4.5 11.5 14.2 9.1 kcpm 26.37% 

10/1/1997 SEAD-63 G G-86 220 1619 741361 .30 1013155.00 8.8 11 .7 14.5 9.1 kcpm 28.57% 

10/1/1997 SEA0-63 G G-86 270 1619 741411.30 1013157.00 8.2 10.6 13.2 9.1 kcpm 16 .. ,8% 

10/1/1997 SEA0-63 G G-88 120 1613 741261.60 1013144.00 7 11 .8 13.2 9.1 kcpm 29.67% 

10/1/1997 SEA0-63 G G-88 220 1613 741361.60 1013149.00 9.5 11 .4 12.5 9.1 kcpm 25.27% 

10/1/1997 SEA0-63 G G-88 270 1613 741411 .50 1013151 .00 9.5 10.5 11 .5 9.1 kcpm 15.38% 

10/1/1997 SEAD-63 G G-90 120 1607 741261.90 1013138.00 8 11 .4 12.5 9.1 kcpm 25.27% 

10/1/1997 SEAD-63 G G-90 220 1607 741361.80 1013143.00 10.5 12 13 9.1 kcpm 31 .87% 

10/1/1997 SEAD-63 G G-90 270 1607 741411 .80 1013145.00 9.5 10.3 12 9.1 kcpm 13.19% 

10/1/1997 SEAD-63 G G-92 120 1601 741262.20 1013132.00 4.2 11 .7 14.5 9.1 kcpm 28.57% 

10/1/1997 SEA0-63 G G-92 220 1601 741362. 10 1013137.oo 9.5 11 .8 14.5 9.1 kcpm 29.67% 

10/1/1 997 SEAD-63 G G-92 270 1601 741412.00 1013139.00 7.8 10.7 13.2 9.1 kcpm 17.58% 

10/1/1997 SEA0-63 G G-94 120 1595 741262.40 1013126.00 5 11 .7 14.5 9.1 kcpm 28.57% 

10/1/1997 SEAD-63 G G-94 220 1595 741362.30 1013131 .00 9.5 11 .9 14.5 9.1 kcpm 30.TT% 

10/1/1997 SEAD-63 G G-94 270 1595 741412.30 1013133.00 7.5 10.9 13.2 9.1 kcpm 19.78% 
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10/1/1997 SEA0-63 G G-96 120 1589 741262.70 1013120.00 7.4 11 .5 13.2 9.1 kcpm 26.37% 
10/1/1997 SEAD-63 G G-96 220 1589 741362.60 1013125.00 11 .2 11 .9 13.6 9.1 kcpm 30.TT% 
10/1/1997 SEA0-63 G G-96 270 1589 741412.60 1013127.00 9.5 10.5 12.2 9 .1 kcpm 15.38% 
10/111997 SEA0-63 G G-98 120 1583 741262.90 1013114.00 7.8 11 .2 13 9.1 kcpm 23.08% 

10/1/1997 SEA0-63 G G-98 220 1583 741362.90 1013119.00 11 12 13.2 9.1 kcpm 31 .87% 
10/1/1997 SEAD-63 G G-98 270 1583 741412.80 1013121 .00 9 10.4 12 9.1 kcpm 14.29% 

10/1/1997 SEAD-63 G G-100 120 15n 741263.20 1013108.00 7 11 .6 14 9.1 kcpm 27.47% 

10/1/1997 SEA0-63 G G-100 220 15n 741363.10 1013113.00 8.8 11 .IS 14.5 9.1 kcpm 29.67% 

10/111997 SEA0-63 G G-100 270 15n 741413.10 10131 15.00 6.8 10.7 13.8 9.1 kcpm 17.58% 

101111997 SEAD-63 G G-102 120 1571 741263.50 1013102.00 4.7 1U 14.5 9.1 kcpm 25.27% 

10/1/1997 SEAD-63 G G-102 220 1571 741363 . .-0 10131 07.00 8.2 11 .8 14 9.1 kcpm 29.67% 

1011/1997 SEAD-63 G 'c;.102 270 1571 741413.30 1013109.00 7.8 10.6 14.2 9.1 kcpm 16.48% 

10/111997 SEAD-63 G G-104 120 1565 741263.80 1013096.00 7.5 11 .4 12.4 9.1 kcpm 25.27% 

10/111997 SEA0-63 G G-104 220 1565 741363.60 1013101 .00 11 11 .8 13.8 9.1 kcpm 29.67% 

10/111997 SEAD-63 G G-104 270 1565 741413.60 1013103.00 9.5 10.5 12 9.1 kcpm 15.38% 

10/111997 SEA0-63 G G-106 120 1559 741264.00 1013090.00 8 11 .4 12.5 9.1 kcpm 25.27% 

10/1/1997 SEA0-63 G G-106 220 1559 741363.90 1013095.00 11 11.4 13 9.1 kcpm 25.27% 

10/1/1997 SEA0-63 G G-106 270 1559 741413.90 1013097.00 9.3 10.3 12 9.1 kcpm 13.19% 

10/1/1997 SEAD-63 G G-108 120 1553 741264.30 1013084.00 4.8 11 .6 13 9.1 kcpm 27.47% 

10/111997 SEA0-63 G G-11)8 220 1553 741364.20 1013089.00 8.8 11.7 14.8 9.1 kcpm 28.57% 

10/1/1997 SEA0-63 G G-108 250 1553 741394.10 1013090.00 7.5 10.8 12.5 9.1 kcpm 18.68% 

10/1/1997 SEA0-63 G G-110 120 1547 741264.50 1013078.00 5 11 .4 14.2 9.1 l(cpm 25.27% 
10/1/1997 SEA0-63 G G-110 220 1547 7-'1364.40 1013083.00 8 11 .5 14 9.1 kcpm 26.37% 

10/1/1997 SEA0-63 G G-110 270 1547 7"1414.40 1013085.00 7.5 10.6 12.5 9.1 kcpm 16.48% 

10/1/1997 SEA0-63 G G-112 120 1541 7,41264.80 1013072.00 8 10.8 12 9.1 kcpm 18.68% 

10/1/1997 SEA0-63 G G-112 220 1541 7,41364.70 10130TT.00 10.5 11 .4 12 9.1 kcpm 25.27% 

10/1/1997 SEA0-63 G G-112 270 1541 7,4141,4.60 1013079.00 9.5 10 11 .5 9.1 kcpm 9.89% 

10/1/1997 SEA0-63 G G-114 120 1535 741265.10 1013066.00 7.6 11 11 .9 9.1 kcpm 20.88% 

10/1/1997 SEA0-63 G G-114 220 1535 7,41364.90 1013071 .00 10.2 11 12.5 9.1 kcpm 20.88% 

10/1/1997 SEA0-63 G G-114 270 1535 741414.90 1013073.00 9 10.2 10.8 9.1 kcpm 12.09% 

10/1/1997 SEA0-63 G G-116 120 1529 7,41265.30 1013060.00 4.6 10.4 14 9.1 kcpm 1,4.29% 

10/1/1997 SEA0-63 G G-116 220 1529 741365.20 1013065.00 9 10.9 14.2 9.1 kcpm 19.78% 

10/1/1997 SEAD-63 G G-116 270 1529 741415.20 1013067.00 7.8 10.9 12.6 9.1 kcpm 19.78% 

1011/1997 SEA0-63 G G-118 120 1523 741265.60 1013054.00 5 11 13.2 9.1 kcpm 20.88% 

10/1/1997 SEAD-63 G G-118 220 1523 741365.50 1013059.00 7.8 11 .1 13.2 9.1 kcpm 21.98% 

10/1/1997 SEA0-63 G G-118 270 1523 741,415 . .-0 1013061 .00 7.5 10.2 12.5 9.1 kcpm 12.09% 

10/1/1997 SEAD-63 G G-120 120 1517 741265.80 1013048.00 8 10.5 11 .8 9.1 kcpm 15.38% 

10/1/1997 SEA0-63 G G-120 220 1517 741365.80 1013053.00 10.2 11 .3 12.3 9.1 kcpm 24.18% 

10/1/1997 SEA0-63 G G-120 270 1517 7,41415.70 1013055.00 8.5 10.4 11 9.1 kcpm 1,4.29"A, 

10/1/1997 SEA0-63 G G-122 120 1511 7,41266.10 10130-'2.00 7.5 11.2 12.4 9.1 kcpm 23.08% 

10/1/1997 SEA0-63 G G-122 220 1511 7,41366.00 10130-'7.00 10.2 10.8 12.5 9.1 kcpm 18.68% 

10/1/1997 SEA0-63 G G-122 270 1511 741,415.90 10130,49.00 8 .8 10 11 9.1 kcpm 9.89% 

10/1/1997 SEA0-63 G G-124 120 1505 741266 . .-0 1013036.00 4.8 10.8 14.2 9.1 kcpm 18.68% 

10/1/1997 SEA0-63 G G-124 220 1505 741366.30 10130-'1 .00 9.2 10.9 13.5 9.1 kcpm 19.78% 

10/1/1997 SEA0-63 G G-124 270 1505 741416.30 10130-'3.00 7.2 9.9 12.8 9.1 kcpm 8.79% 

10/1/1997 SEA0-63 G G-126 120 1499 741266.60 1013030.00 4 10.7 13.2 9.1 kcpm 17.58% 

10/1/1997 SEA0-63 G G-126 220 1499 741366.50 1013035.00 8 10.8 13 9.1 kcpm 18.68% 

10/111997 SEA0-63 G G-126 270 1499 741,416.50 1013037.00 7.8 9.6 12 9.1 kcpm 5.49% 

10/2/1997 SEA0-63 G G-128 120 1493 741266.90 1013024.00 7 11 .5 12.8 9.3 kcpm 23.66% 

10/2/1997 SEA0-63 G G-128 220 1493 741366.80 1013029.00 9 10.5 11 .5 9.3 kcpm 12.90% 

10/2/1997 SEA0-63 G G-128 270 1493 741416.80 1013031 .00 6.5 10.2 11 .4 9.3 kcpm 9.68% 

10/2/1997 SEA0-63 G G-130 120 1487 741267.10 1013018.00 7.7 11 .6 12.8 9.3 kcpm 24.73% 

10/2/1997 SEA0-63 G G-130 220 1487 741367.10 1013023.00 9.8 11 .4 12 9.3 kcpm 22.58% 

10/2/1997 SEA0-63 G G-130 270 1487 741417.00 1013025.00 9 10.5 11 .3 9.3 kcpm 12.90% 

10/2/1997 SEA0-63 G G-132 120 1481 741267 . .-0 1013012.00 5.5 11 .5 14.2 9.2 kcpm 25.00% 

10/2/1997 SEA0-63 G G-132 220 1481 741367.30 1013017.00 8.8 11.1 13.2 9.2 kcpm 20.65% 

10/2/1997 SEA0-63 G G-132 270 1481 741417.30 1013019.00 8.5 10.9 13.5 9.2 kcpm 18.48% 

10/2/1997 SEA0-63 G G-134 120 1475 741267.70 1013006.00 5.8 11 .4 13.5 9.2 kc;pm 23.91% 

10/2/1997 SEA0-63 G G-134 220 1475 741367.60 1013011 .00 9.2 11 .2 13.8 9.2 kcpm 21 .74% 

10/2/1997 SEA0-63 G G-134 270 1475 7,41417.60 1013013.00 7.8 10.8 12.8 9.2 kcpm 17.39% 

10/2/1997 SEA0-63 G G-136 120 1469 741267.90 1013000.00 7.5 11 .6 13 9.3 kc;pm 24.73% 

10/2/1997 SEA0-63 G G-136 220 1469 741367.90 1013005.00 10 11.2 12.9 9.3 kc;pm 20.43% 

10/2/1997 SEA0-63 G G-136 270 1469 741417.80 1013007.00 9 10.4 12 9.3 kc;pm 11 .83% 

1012/1997 SEA0-63 G G-138 120 1463 741268.20 1012994.00 7 11 .6 12.9 9.3 kcpm 24.73% 

10/2/1997 SEA0-63 G G-138 220 1463 741368.10 1012999.00 10.5 11 .5 12.8 9.3 kc;pm 23.66% 

10/2/1997 SEA0-63 G G-138 270 1463 741418.10 1013001 .00 8.7 10.6 11 .5 9.3 kcpm 13.98% 

10/2/1997 SEA0-63 G G-1.CO 120 1457 741268 . .CO 1012988.00 4.8 11 .9 14.2 9.2 kc;pm 29.35% 

10/2/1997 SEA0-63 G G-1.CO / 220 1457 741368 . .CO 1012993.00 8.8 11 .8 14.8 9.2 kc;pm 28.26% 

10/2/1997 SEA0-63 G G-1.CO 270 1457 741418.30 1012995.00 8.5 10.6 12.8 9.2 kc;pm 15.22% 

10/2/1997 SEA0-63 G G-142 120 1451 741268.80 1012982.00 4.8 11 .6 14 9.2 kcpm 26.09% 

1012/1997 SEA0-63 G G-142 220 1451 741368.60 1012987.00 8.5 11.7 14.2 9.2 kc;pm 27.17% 

10/2/1997 SEAD-63 G G-142 270 1451 741418.60 1012989.00 7.8 10.4 13.8 9.2 kcpm 13.04% 

1012/1997 SEA0-63 G G-144 120 1445 741269.00 1012976.00 7 11.6 13 9.3 kcpm 24.73% 
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1012/1997 SEA0-63 G G-144 220 1445 741368.90 1012981 .00 10.8 11 .6 12.9 9.3 kcpm 24.73% 
1012/1997 SEAD-63 G G-144 270 1445 741418.90 1012983.00 9.6 10.5 11 .8 9.3 kcpm 12.90% 
1012/1997 SEA0-63 G G-146 120 1439 741269.30 1012970.00 7 11 .7 12.4 9.3 kcpm 25.81% 
10/2/1997 SEA0-63 G G-146 220 1439 741369.20 1012975.00 11 11 .8 13 9.3 kcpm 26.88% 

1012/1997 SEA0-63 G G-146 270 1439 741419.10 10129n.oo 9.5 10.4 11 .5 9.3 kcpm 11 .83% 

10/2/1997 SEAD-63 G G-148 120 1433 741269.50 1012964.00 5 11 .5 13.8 9.2 kcpm 25.00% 

10/2/1997 SEA0-63 G G-148 220 1433 741369.40 1012969.00 8 11 .7 14 9.2 kcpm 27.17% 

10/2/1997 SEA0-63 G G-148 270 1433 741419.40 1012971 .00 9.2 10.7 13.5 9.2 kcpm 16.30% 

10/2/1997 SEA0-63 G G-150 120 1427 741269.80 1012958.00 4.8 11 .4 13.8 9.2 kcpm 23.91% 

10/2/1997 SEA0-63 G G-150 220 1427 741369.70 1012963.00 9.8 11 .8 14.2 9.2 kcpm 28.26% 

10/2/1997 SEA0-63 G G-150 270 1427 741419.60 1012965.00 6.8 10.5 13 9.2 kcpm 14.13% 

10/2/1997 SEA0-63 G G-152 120 1421 741270.10 1012952.00 7.5 10 11 .5 9.3 kcpm 7.53% 

10/2/1997 SEA0-63 G G-152 220 1421 741369.90 1012957.00 10.8 11.5 12.2 9.3 kcpm 23.66% 

10/2/1997 SEA0-63 G G-152 270 1421 741419.90 1012959.00 9 10.4 11 .8 9.3 kcpm 11 .83% 

1012/1997 SEA0-63 G G-154 120 1415 741270.30 1012946.00 6.5 10.5 12 9.3 kcpm 12.90% 

1012/1997 SEAD-63 G G-154 220 1415 741370.20 1012951 .00 11 11 .5 13 9.3 kcpm 23.66% 

10/2/1997 SEA0-63 G G-154 270 1415 741420.20 1012953.00 9 9.8 11 9.3 kcpm 5.38% 

10/2/1997 SEA0-63 G G-156 120 1409 741270.60 1012940.00 5.5 10.1 13.2 9.2 kcpm 9.78% 

1012/1997 SEA0-63 G G-156 220 1409 741370.50 1012945.00 9.8 11 .9 14.5 9.2 kcpm 29.35% 

10/2/1997 SEA0-63 G G-1~ 270 1409 741420.40 1012947.00 7.9 10.2 13 9.2 kcpm 10.87% 

1012/1997 SEA0-63 G G-158 120 1403 741270.80 1012934.00 5.2 9.8 13.5 9.2 kcpm 6.52% 

1012/1997 S~3 G G-158 220 1403 741370.80 1012939.00 9.2 11.7 13.8 9.2 kcpm 27.17% 

1012/1997 SEA0-63 G G-158 270 1403 741420.70 1012941 .00 6 9.8 12.5 9.2 kcpm 6.52% 

10/2/1997 SEA0-63 G G-160 120 1397 741271 .10 1012928.00 7.5 9.4 11 .2 9.3 kcpm 1.08% 

1012/1997 SEAD-63 G G-160 220 1397 741371 .00 1012933.00 9 11 12.2 9.3 kcpm 18.28% 

10/2/1997 SEA0-63 G G-160 270 1397 741420.90 1012935.00 9 10.7 13 9.3 kcpm 15.05% 

10/2/1997 SEA0-63 G G-162 120 1391 741271 .40 1012922.00 6.5 10 11 .8 9.3 kcpm 7.53% 

10/2/1997 SEA0-63 G G-162 220 1391 741371.30 1012927.00 11 11 .3 12.7 9.3 kcpm 21 .51% 

1012/1997 SEAD-63 G G-162 270 1391 741421 .20 1012929.00 8.5 10 11 .4 9.3 kcpm 7.53% 

1012/1997 SEAD-63 G G-164 120 1385 741271 .60 1012916.00 5.8 10.4 14.2 9.2 kcpm 13.04% 

10/2/1997 SEAD-63 G G-164 220 1385 741371 .50 1012921.00 5.8 11 .3 14 9.2 kcpm 22.83% 

1012/1997 SEAD-63 G G-164 270 1385 741421 .50 1012923.00 7.8 9.8 13.2 9.2 kcpm 6.52% 

1012/1997 SEAD-63 G G-166 120 1379 741271 .90 1012910.00 8.5 10.7 13.5 9.2 kcpm 16.30% 

10/2/1997 SEAD-63 G G-166 220 1379 741371 .80 1012915.00 9.5 11 .5 14.2 9.2 kcpm 25.00% 

10/2/1997 SEAD-63 G G-166 270 1379 741421 .80 1012917.00 7.8 10 11 .8 9.2 kcpm 8.70% 

10/2/1997 SEA0-63 G G-168 120 1373 741272.10 1012904.00 6.5 10.9 12 9.3 kcpm 17.20% 

10/2/1997 SEAD-63 G G-168 220 1373 741372.10 1012909.00 10 11 .5 12.8 9.3 kcpm 23.66% 

10/2/1997 SEAD-63 G G-168 270 1373 741422.00 1012911.00 8.3 9.8 11 9. l kcpm 5.38% 

1012/1997 SEAD-63 G G-170 120 1367 741272.40 1012898.00 7 11 .5 12.9 9.3 kcpm 23.66% 

10/2/1997 SEAD-63 G G-170 220 1367 7413n.30 1012903.oo 11 .2 11 .7 13 9.3 kcpm 25.81% 

10/2/1997 SEAD-63 G G-170 270 1367 741422.30 1012905.00 9.2 9.8 11 .3 9.3 kcpm 5.38% 

10/2/1997 SEAD-63 G G-172 120 1361 7412n.10 1012892.00 4.2 11 .4 14.5 9 .2 kcpm 23.91% 

1012/1997 SEAD-63 G G-172 220 1361 741372.60 1012897.00 9.5 11 .8 13.8 9.2 kcpm 28.26% 

1012/1997 SEAD-63 G G-172 270 1361 741422.50 1012899.00 7.8 10.5 13.8 9.2 kcpm 14.13% 

1012/1997 SEAD-63 G G-174 120 1355 741272.90 1012886.00 5.7 11 13.8 9.2 kcpm 19.57% 

10/2/1997 SEAD-63 G G-174 220 1355 741372.80 1012891 .00 8.8 11 .8 14 9.2 kcpm 28.26% 

10/2/1997 SEAD-63 G G-174 270 1355 741422.80 10121193.00 6.8 10.2 13 9.2 kcpm 10.87% 

1012/1997 SEAD-63 G G-176 120 1349 741273.20 1012880.00 6.5 11 .4 12.5 9.3 kcpm 22.58% 

10/2/1997 SEAD-63 G G-176 220 1349 741373.10 1012885.00 11 11 .7 13 9.3 kcpm 25.81% 

10/2/1997 SEAD-63 G G-176 270 1349 741423.10 1012887.00 8 9.5 9.8 9.3 kcpm 2.15% 

10/2/1997 SEAD-63 G G-178 120 1343 741273.40 1012874.00 6.5 11 .2 12.1 9 .3 kcpm 20.43% 

1012/1997 SEAD-63 G G-178 220 1343 741373.40 1012879.00 10.8 11 .7 13 9.3 kcpm 25.81% 

10/2/1997 SEAD-63 G G-178 270 1343 741423.30 1012881 .00 8 9.6 10 9.3 kcpm 3.23% 

10/2/1997 SEAD-63 G G-180 120 1337 741273.80 1012868.00 3.8 10.4 13.5 9.2 kcpm 13.04% 

10/2/1997 SEAD-63 G G-180 220 1337 741373.60 1012873.00 8.2 11.1 13.5 9.2 kcpm 20.65% 

10/2/1997 SEAD-63 G G-180 270 1337 741423.60 1012875.00 7.8 10 12 9.2 kcpm 8.70% 

1012/1997 SEAD-63 G G-182 120 1331 741274.00 1012862.00 4.5 10.6 13.5 9.2 kcpm 15.22% 

10/2/1997 SEAD-63 G G-182 220 1331 741373.90 1012867.00 7.8 10.2 12.5 9.2 kcpm 10.87% 

10/2/1997 SEAD-63 G G-182 270 1331 741423.80 1012869.00 8.2 9.8 12.5 9.2 kcpm 6.52% 

10/2/1997 SEAD-63 G G-184 120 1325 741274.30 1012856.00 6 8.8 9.2 9.3 kcpm -5.38% 

10/2/1997 SEAD-63 G G-184 220 1325 741374.10 1012861 .00 8.5 10.1 10.9 9.3 kcpm 8.60% 

10/2/1997 SEAD-63 G G-184 270 1325 741424.10 1012863.00 8.5 9.6 10.5 9.3 kcpm 3.23% 

1012/1997 SEAD-63 G G-186 120 1319 741274.50 1012850.00 6.5 7 8 9.3 kcpm -24.73% 

1012/1997 SEAD-63 G G-186 220 1319 741374.40 1012855.00 6.8 8.2 8.7 9.3 kcpm -11 .83% 

10/2/1997 SEAD-63 G G-186 270 1319 741424.40 1012857.00 7.5 8.1 8.8 9.3 kcpm -12.90% 

10/2/1997 SEAD-63 G G-188 120 1313 741274.80 1012844.00 5 6.5 7.2 9.2 kcpm -29.35% 

1012/1997 SEAD-63 G G-188 220 1313 741374.70 1012849.00 6.5 6.5 7.6 9.2 kcpm -29.35% 

1012/1997 SEAD-63 G G-188 270 1313 741424.60 1012851 .00 6.2 7 7.8 9.2 kcpm -23.91% 
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APPENDIXD 
BACKGROUND AND PHASE I RI DATA 

RADIONUCLIDE BACKGROUND DATA 
TABLE D-1: SOIL 

TABLE D-2: SURFACE WATER 
TABLE D-3: SEDIMENT 

TABLE D-4: GROUNDWATER 

CHEMICAL INORGANICS BACKGROUND DATA 

TABLE D-5: SOIL 
TABLED-6: GROUNDWATER 

SURFACE WATER AND SEDIMENT DATA 
COLLECTED DURING PHASE I RI 

TABLE D-7: SEDIMENT DATA 
TABLE D-8: SURF ACE WATER DATA 





RADIONUCLIDE BACKGROUND DATA 

TABLE D-1: SOIL 
TABLE D-2: SLRFACE WATER 

TABLE D-3: SEDIMENT 
TABLE D-4: GROUNDWATER 





SENEC, JEPOT 
SO, • . ,fA 

BACKGROUND RAOIONULCIDE DATA SET 

lOC_ID MW12-1 MW12-1 MW12-1 MW12-2 
SAMP_ID 12506 12507 12508 12512 

OEPTH_TOP 02 0 4 0 
OEPTH_BOT 2 02 6 02 

MATRIX SOIL SOIL SOil SOIL 

Parameter Units lab Value lab Qual Lab Error Lab Value lab Qua! lab Error lab Value lab Qual lab Error Lab Value Lab Qual lab Error 
Bi,mulh-214 pCVg 1 2 J 03 1 3 UJ 14 J 03 11 J 04 
Ce51um-137 pCVg 02 u 06 02 02 u 07 02 
Coball -57 pCVg 0 1 u 01 u 0 1 u 0 1 u 
Coban-60 pCVg 02 u 02 u 03 u 04 u 
lead-210 pCVg 216 u 23 2 u 1.2 u 259 u 
lead-211 pCVg 45 u 13 6 u 2 u 116 u 
leod - 21 ◄ pCVg 1 2 02 1 3 03 1 2 03 1 3 02 
Mooslure (@ 1().4 d&g C) %by WI. 16 9 25 2 99 293 
Pluton,um-2391240 pCVg 02 02 02 J 03 01 01 03 u 01 
Promelhium U7 pcii0 13 3 u 51 14 ◄ u 5.1 96 u 5 10 3 u 5 
Radium-223 pCVg 04 u 03 u 04 u 0 4 u 
Rad,um-226 pCVg 1.2 J 03 1 3 UJ 1 4 J 03 1.1 J 04 
Radium-226 pCVg 2 J 05 1 6 J 04 2 1 J 0.4 1 7 J 04 
Tho<ium -227 pCVg 03 UJ 01 06 u 01 04 UJ 01 0 1 J 0.2 
Tho<ium-230 pCVg 1 7 UJ 08 18 u 09 1 8 UJ 09 2 1 UJ 1 
Tho<ium-232 pCVg 09 J 05 1 3 08 11 J 06 1 2 J 07 
Tr~ium pCVg 0 1 UJ 01 0 1 UJ 01 01 UJ 01 0 1 u 0 1 
Uranium-2331234 pCVg 11 UJ 04 06 UJ 0.3 11 UJ 0 4 16 UJ 0.4 
Uranlum -235 pCVg 01 u 01 0 1 u 01 01 u 01 01 u 0 1 
Urenlum-238 nCVn 06 J 03 07 0.3 1 03 08 0.3 

h lengl•enecals63eecaleecallable•\tad-<lata\t -101l -b xis 



LOC_ID MW12-2 
SAMP_IO 12513 

DEPTll_TOP 2 
OEPTH_BOT 4 

MATRIX SOIL 

Parameter Unlla lab Value lab Qual Lab Enor 
Bismulh-214 pCi/g 16 UJ 
Cesium-137 pCilg 02 u 
Coba" -57 pCi/g 0 I u 
Coba"-60 pCVg 04 u 
Lead-210 pCVg 3.1 u 
Lead-211 pCi/g 1.4 u 
Lead-214 pCi/g 1.8 04 
Moislure (@ 104 deg C) %by Wt 13.1 
Plulonium-2391240 pCVg 0.3 UJ 0.1 
Promelhium 147 pCi/g 51 u 5 
Rodium-223 pCilg 0.4 u 
Redium-226 pCi/g 16 UJ 
Redium-226 pCi/g 35 J 06 
Thofium-22 7 pCi/g 0.1 02 
Thofium-230 pCi/g 1 u 06 
Tho<ium -232 pCi/g 09 05 
Tr~ium pCVg 01 u 0 I 
Uranlum-2331234 pCi/g 07 UJ 03 
Uranlum-235 pCVg 0.1 u 01 
Urenlum-238 pCVg 0.7 0.2 

h leng\senecels63eeca\eeca\lebles\tad-da1a\t-soil-b.xls 

TABLE 0 -1 
SENECA ARMY DEPOT 

SOIL DATA 
BACKGROUND RADIONULCIDE DATA SET 

MWl2-3 MW12-3 
12509 12510 

0 02 
02 2 

SOIL SOIL 

Lab Value Lab Qual lab Error Lab Value lab Qual 
14 J 04 1 S J 
09 u 01 u 
0 1 u 0 I u 
0 I u 0.3 u 
23 u 1 ◄ 7 u 
63 u 41 u 
1 3 0.3 1 5 

22 2 169 
02 J 0.2 03 UJ 
83 u 5 56 u 
OS u 04 u 
I 4 J 04 1 5 J 
1 4 J 05 2 1 J 
01 0 I 02 u 
1 S u 07 29 u 
11 06 1 2 
04 UJ 01 01 u 
07 UJ 03 05 UJ 
0.1 u 01 01 u 
06 u 02 06 u 

2 

MW12-3 MW12-4 
12511 12501 

6 4 
8 54 

SOIL SOIL 

L1b_Error Lab Value Lab Quel Lab Error Lab Velue Lab Qual Lab Error 
0.4 1 S J 0.4 1 J 0.3 

01 u 0.1 u 
01 u 0 1 u 
05 u 01 u 
41 u 17 u 
53 u 08 u 

0.3 1.1 0.3 I 0.2 
94 10.9 

0.1 02 02 01 0.1 
5 65 u 5 3.2 37 

04 u 03 u 
04 15 J 04 1 J 03 
0.5 I 7 J 04 15 J 04 
01 02 02 05 UJ 0.2 
11 11 u 0.6 1.8 UJ 09 
06 06 0.5 2 J 09 
01 0.1 u 01 01 UJ 01 
02 1 UJ 0.3 0.9 UJ 0.3 
0.1 0.1 u 01 01 u 0 1 
0.2 0.7 0.3 0.6 0.2 



LOC_IO MW12-4 
SAMP_ID 12502 

OEPTH_TOP 6 
DEPTH_BOT 8 

MATRIX SOil 

Parameter Unite Lab_Value Lab Qual Lab Error 

Bismu1h - 21 ◄ pCi/g 1 J 03 
Cesium-137 pCVg 03 u 
Coba" •57 pCi/g 01 u 
Coba"-60 pCilg 02 u 
Lead -210 pCilg 1 2 u 
Lead-211 pCi/g 22 u 
Lead-214 pCi/g 1 3 03 
Moisture(~ 10"4 deg C) %by WI 92 
Plutonlum-2391240 pCVg 01 J 0 1 
Promethium 1 ◄ 7 pCi/g 21 37 
Redium -223 pCi/g 03 u 
Redium-226 pCi/g 1 J 03 
Rsd,um-228 pCi/g 1 J 04 
Tho<ium -227 pCi/g 01 03 
Tho<ium -230 pCi/g 09 u 05 
Tho<ium -232 pCVg 09 05 
Trilium pCi/g 0 1 UJ 01 
Uraniun -233/234 pCi/g 1 UJ O ◄ 
Ursniun -235 pCi/g 01 u 01 
Ursnlum-236 pC~g OS u 02 

h long\seneca\s63....uleeealtebles\red•detelt->oil•b xis 

SENECA"· .. 1 DEPOT 
SOIL DATA 

BACKGROUND RAOIONULCIDE DATA SET 

MW12 -4 MW12-5 
12505 12500 

0 2 
02 35 

SOil SOIL 

lab Value lab Qual lab_Error L■b_Valua l1b_Qu1I 
1 9 J 04 12 J 
07 02 01 u 
02 u 01 
03 u 02 u 
1 3 u 37 u 
97 u 1 5 u 
11 03 1 5 
178 91 
02 01 02 u 
79 u 5 10 
06 u 04 u 
19 J 04 1 2 J 
1 5 J 04 1 8 J 
03 J 03 04 J 
2 7 J 1 3 1 9 UJ 
09 UJ 06 14 J 
05 J 0 1 0 1 UJ 
09 UJ 03 07 UJ 
0 1 u 01 02 u 
08 0.3 0.7 

3 

MW12-5 MW12-5 
12503 12504 

8 0 
97 0.2 

SOIL SOIL 

Lab_Error l1b_V1lue lab_Qual lab Error lab_Value lab_Qual Lab_Error 
03 11 J 0.4 1 5 J 02 

01 u 0.9 u 
0.1 01 u 0.2 u 

01 u 0.1 u 
156 u 3.9 u 
1 3 u 10 7 u 

04 1 0.2 1 4 0.4 
89 18 7 

0 1 03 u 0 1 03 UJ 0 1 
3.9 21 37 89 u 5 

03 u 06 u 
03 11 J 04 1 5 J 02 
04 11 J 02 16 J 04 
04 03 J 05 03 u 01 
09 1 7 UJ 11 1 5 u 07 
07 08 J 07 1 2 06 
01 01 UJ 01 05 J 0.1 
03 1 UJ 03 0.6 UJ 02 
01 01 u 01 0.1 u 0 1 
0.3 09 0.3 09 03 



LOC_ID MW12~ 
SAMP_ID 123190 

DEPTH_TDP 0 
DEPTH_BOT 02 

MATRIX SOIL 

Parame1er Unlta lab Value lab_Quel leb_Error 
Bismu1h-214 pCVg 1 7 04 
Cesium -137 pCVg 0.6 02 
Cobett-57 pCVg 01 u 
Cobett-60 pCVg 01 01 
Leed-210 pCVg 43 J 24 
Lead-211 pCVg 1.8 u 
Leed-214 pCVg 1.3 0.3 
Moialure (@ 104 d&g C) %by WI 24 7 
Pluionium-2391240 pCVg 0.2 u 01 
Promelhiurn 147 pCVg 
Redivm -223 pCVg 04 u 
Radium-226 pCVg 1 7 04 
Redium-228 pCVg 12 J 04 
Tho!ium -227 pCVg 
Tho!ium -230 pCVg 1 J 05 
Tho!ium-232 pCVg 1.1 05 
Tr~ium pCVg 14.2 J 02 
Uranium-233/234 pCVg 1 03 
Uranlum-235 pCVg 01 01 
Urenium-238 pCVg 1.2 0.4 

h leng\seneca\s63eecaleecaltebleslred-<lnlalr-lOil-b •I• 

TABLE 0 -1 
SENECA ARMY DEPOT 

SOILOATA 
BACKGROUND RADIONULCIDE DATA SET 

MW12~ MW12~ 
123191 123192 

4 6 
6 e 

SOIL SOIL 

Lab_Velue Lab_Qual lab Error lab Value Leb Qual 
1 2 0.4 14 
03 02 04 
01 0 1 0 1 
02 01 01 
1 5 UJ 26 J 
10 86 1 5 u 
1 5 0.4 1 2 
10 5 104 
02 u 01 01 u 

04 u 03 u 
1 2 04 , 4 

1 5 J 04 1 5 J 

05 J 03 02 J 
05 03 07 J 
01 UJ 0 1 01 UJ 
08 02 05 
01 01 01 
0.8 0.3 0.4 

◄ 

$S12-I SS12-10 
12536 12545 

0 0 
0.2 0.2 

SOIL SOIL 

lab Error Lab Value Lab_Qual lab_Error lab_Value lab_Qual lab Error 
04 1.6 J 0.3 1 4 UJ 
02 0.4 u 07 0.2 
0.1 0.1 u 01 u 
0.1 01 u 02 u 
1.7 336 u 23.6 u 

97 33 13 u 
03 1 5 0.3 2 03 

256 382 
0.1 01 UJ 03 02 u 01 

134 5.2 711 u 5.1 
1 4 u 0.4 u 

04 1.6 J 03 1.4 UJ 
04 1 5 J 05 16 J 06 

0 I UJ 0.3 0.3 UJ 04 
04 05 UJ 1 1.7 J 08 
0.5 0.9 J 0.8 1 5 0.8 
0.1 0.1 UJ 0.1 01 UJ 0.1 
02 0.5 u 02 1.1 0.4 
0 I 0 I 0.1 0.2 0.1 
0.2 0.6 u 0.2 1 0.4 



SENECA, JEPOT 
SOIL DATA 

BACKGROUND RAOIONULCIDE DATA SET 

LOC_ID 5512-11 5S12-12 SS12-13 SS12-13 SS12-14 
SAMP_ID 12542 12544 12212 12543 12541 

OEPnt_TOP 0 0 0 0 0 
DEPTH_BOT 02 02 02 02 02 

MATRIX SOIL SOIL SOIL SOIL SOIL 

Parameter Unll1 Lab Value Lab Qual Lab Error Lnb_V1lu1 L1b_Qu1I Lab Error Lab Value Lab Qual Lab Error Lab Value lab Qual lab Error lab Value lab Qual lab Error 
Bismu1h-214 pCVg 1 2 UJ 1 4 J 04 1 3 J 03 16 UJ 15 UJ 
Cesium-137 pCVg 06 0 1 09 u 05 J 0,1 06 UJ 0.3 u 
CobaN -57 pCVg 01 u 0 1 u 01 u 01 u 0 1 u 
CobaN-60 pCVg 05 u 03 u 03 u 0.4 u 03 u 
Lead-210 pCVg 42 2 u 48 u 21.7 u 4.3 u 37 1 3 
lelld -211 pCVg 39 1 8 09 u 1 2 u 10 u 35 u 
leed-214 pCVg 1 2 02 22 05 19 05 2 04 1 5 05 
Mo,slure (@ 10◄ deg C) %by WI 303 35 8 29.8 27.2 282 
Plulonlum -2391240 pCVg 03 UJ 02 0.4 UJ 02 03 UJ 01 02 u 0.1 03 UJ 0.1 
Promelhium 147 pCVg 152 u 52 17 8 53 10 5 u 52 77 u 5.1 95 u 51 
Radium-223 pCVg 03 u 04 u 04 u 0.5 u 0.5 u 
Radium -226 pCVg 1 2 UJ 14 J 04 1 3 J 03 16 UJ 1 5 UJ 
Rad,um -228 pCVg 1 7 J 05 1 9 J 0,7 1 4 J 04 1 7 J 0.6 2.3 J 0.5 
Tho<ium-227 pCVg 0.5 u 05 05 u 05 03 u 04 01 u 02 06 UJ 0 1 
Thof iurn-230 pCVg 11 UJ 07 1 3 UJ 09 1 UJ 0.9 14 UJ 09 0,8 UJ 09 
Thofium -232 pCVg 08 06 09 07 09 J 07 1 7 J 08 0.5 J 06 
Tr~,um pCVg 01 UJ 01 01 UJ 01 604 J 08 01 UJ 01 01 UJ 0.1 
Uranium-2331234 pCVg OB UJ 0.3 11 03 07 03 09 0.3 07 J 04 
Urenium-235 pCVg 0 .4 UJ 02 02 01 0 1 01 0.1 01 04 J 03 
Urenium-238 oCVa 0.8 J 03 0.7 u 03 07 03 0.7 0.3 1.2 J 0.5 

h "'nglsenecals63eecaleecaYablesltad-dalalt -•oil -b xis 5 



LOC_ID SS12-2 
SAMP _ID 12535 

DEPTH_TOP 0 
DEPTH_BOT 02 

MATRIX SOil 

Parameter Unll• L1b_V1lut L1b_Qu1I Lab_Error 
Bismuth-214 pCi/g 1.7 J 0.5 
Cesium-137 pCi/g 02 u 
Coben -57 pCi/g 01 u 
Coben-60 pCi/g 03 u 
l el>d-210 pCi/g 5 u 
Lel>d-211 pCVg 83 u 
Lead-214 pCVg 2.5 0.5 
Moisture(@ 104 deg. C) %bylM 22 4 
Plulonium-2391240 pCilg 0.2 UJ 02 
Promethium 147 pCi/g 128 52 
Radium -223 pCi/g 05 u 
Redium-226 pCi/g 1.7 J OS 
Radium-228 pCVg 2.1 J 07 
Tholium-227 pCi/g 02 · U 02 
Tholium-230 pCVg 16 J 06 
Tholium-232 pCilg 05 0 .4 
Trttium pCi/g 08 J 01 
Ureoium-2331234 pCi/g 1.9 J 08 
Urenium-235 pCVg 0.3 J 03 
Uranium-238 DCi/a 1.4 J 0.6 

h lenglsonecal563aeca\eecellebleslrl>d·dtltalr-aoil -b •It 

TABLE 0-1 
SENECA ARMY DEPOT 

SOil DATA 
BACKGROUND RAOIONULCIDE DATA SET 

SS12-3 SS12-'I 
12537 125-47 

0 0 
02 02 

SOIL SOIL 

Lab Value L1b_Qu1I Lab_Error L1b_V1lu1 L1b_Qu1I 
26 J 04 1.3 J 
11 u 1 u 
0 1 u 02 u 
0' u 02 u 
39 u 23 u 
12 1 u 1 3 u 
24 06 '3 

29 7 28 3 
0.3 UJ 01 02 u 
101 u 5.1 15 5 
07 03 04 u 
26 J 04 1 3 J 
22 J 06 2 J 
06 u 05 05 u 
05 UJ 07 06 UJ 
06 06 1 2 
0 I UJ 0.1 01 UJ 
07 u 03 07 
0.1 0.1 02 u 
0.7 u 0.3 1 

6 

S$12-5 SS12-6 
12538 12539 

0 0 
02 02 

SOIL SOil 

L■b_Error L1b_V1lu1 L1b_Qu1I L■b_Error L■b Value L1b_Qu1I Lab Error 
03 1.5 UJ 18 J 0.5 

06 u 0.8 u 
01 u 01 u 
0.1 u 01 u 
259 u 3.7 u 
48 u 2.5 u 

0.3 1.2 u 1.4 u 
22.3 301 

01 02 u 02 02 u 01 
52 12 5.2 9.5 u 5.1 

03 u 0.5 u 
03 1 5 UJ 1.8 J 05 
05 1.2 J 04 14 J 04 
01 0' u 0.2 0.1 u 0 1 
06 OS UJ 0.6 1 UJ 06 
0.7 07 05 09 05 
0.1 01 UJ 0.1 0.1 UJ 01 
03 0.5 u 02 0.8 03 
0.1 01 0.1 0.1 0.1 
0.4 06 u 0.2 0.5 u 02 



1 / 
SENEC, I DEPOT 

SOIL DATA 
BACKGROUND RADIONULCIDE DATA SET 

LOC_ID SS12-7 SS12-8 SS12-9 MW34/MW35 MW45-4 
SAMP_ID 12540 12548 12546 12550 12551 

DEPTH_TOP 0 0 0 1.5 2 
DEPTH_BOT 02 02 02 2 25 

MATRIX SOIL SOIL SOil 

Parameter Unlt1 Lab Value Lab Qua! Lab Enor Lab Value Lab Qual Lab Enor Lab Value Lab_Qual Lab_Enor Lab_Value Lab_Qual lab Enor lab Value Lab_Qual Lab Enor 
815mulh-214 pCVg 1 4 J 05 16 J 05 25 UJ 1 5 J 0.4 1 3 UJ 
Cesivm -137 pCVg 02 u 04 u 11 u 0.4 u 03 u 
Cob•ll -57 pCVg 0 1 u 02 u 0 1 u 0 1 u 0 1 u 
Cobell-60 pCVg 0 1 u 0 1 u 04 u 03 u 02 u 
leed-210 pCVg 23 1 u 17 9 u 63 u 3 7 u 12.8 u 
loed-211 pCVg 58 u 99 38 21.5 u 87 u 1 4 u 
loed-214 pCVg 16 03 1 7 04 22 04 1.6 0.4 1.8 04 
Moislure (@ 104 deg C) %byW. 282 36 32 7 158 136 
Plulonium -239/2◄0 pCVg 02 u 01 02 u 01 0.2 u 0 1 02 u 01 0.2 u 0 1 
Promolhium 1 ◄7 pCVg 168 53 12 ◄ u 52 11 5 u 52 10 3 51 6 u 51 
Radium-223 pCVg 05 u 05 u 04 u 05 u 03 u 
Redium-226 pCVg 1 ◄ J 05 16 J 05 25 UJ 1 5 J 04 1.3 UJ 
Rad,um -228 pCVg 1 J 04 25 J 06 23 UJ 26 J 07 21 J 04 
Tho<1um -227 pCVg 05 u 05 11 UJ 01 07 u 0 1 O . ◄ UJ 0.7 05 u 06 
Tho,ium -230 pCVg 1 ◄ UJ 09 1 2 UJ 1 3 1 5 UJ 1 09 UJ 1.1 06 UJ 0.6 
Tho<ium-232 pCVg 06 06 1 8 J 1 4 1 07 06 J 07 09 07 
Tr~ivm pCVg 01 UJ 01 01 UJ 01 96 J 02 01 UJ 01 01 UJ 0 1 
Urenivm-233/234 pCVg 07 J 04 09 04 09 03 O ◄ u 02 0.8 03 
Uranlum-235 pCVg 03 J 03 01 01 02 0 1 01 u 01 01 0.1 
Uranium-238 pCVg 1 J 05 09 0.3 1 0.4 0.5 u 0.2 0.5 u 0.2 

h lenglsenecels63eecaleacallebleslrnd-<!elelr-so1l -b xis 



LOC_IO MW57-1 
SAMP_IO 12549 

DEPTH_TOP 2 
DEPTII_BOT 25 

MATRIX 

Parameter Units Lab Value L■b_Qull Lab_Error 
Bismu1h-214 pCi/g 16 J 03 
Cesium -137 pCiig 05 u 
CobaN -57 pCVg 01 u 
CobaN-60 pCi/g 01 u 
Lend-210 pCVg 5.1 u 
Lelld-211 pCVg 1.3 u 
lead-214 pCi/g 1 . ◄ O ◄ 
Moislure (@ 104 deg C) % by VVI 15 2 
PMonium-239/240 pCilg 0.1 UJ 02 
Promethium 147 pCi/g 11 .4 52 
Rod,um -223 pCi/g 0.4 u 
Radoum-226 pCi/g 16 J 03 
Rlldium -228 pCi/g 2 J 0.5 
Tho<ium -227 pCi/g 1.7 UJ 11 
Tho<ium-230 pCi/g 13 J 1 
Thorium -232 pCi/g 1.3 J 1 
Trttium pCVg 01 UJ 01 
Urenium-233/234 pCVg 0.7 0.3 
Uranium-235 pCilg 02 02 
Uranium-238 pCV11 0.8 0.3 

h lenglsenecals63eecaleecallable1lrad-datalr -soil -b ,1, 

TABLE 0 -1 
SENECA ARMY DEPOT 

SOil DATA 
BACKGROUND RADIONULCIDE DATA SET 

SB12-9 SB12-8 
123189 123193 

0 0 
2 2 

Lib_ Value Lab Quit L■b Error L1b_Value Lab Qua! 
22 06 2.3 
0 1 0 1 05 
01 0 1 01 
01 0 1 0.3 
1 8 UJ ◄ J 
1.3 u 1.4 u 
19 0.4 1.7 

10 5 11 .7 
01 u 0.1 0.1 u 

05 u 04 u 
22 06 23 
1 3 J 04 26 J 

08 J 05 09 J 
07 04 0.7 
01 UJ 0.1 UJ 
09 03 07 
01 0 1 0.1 
09 03 0.7 

8 

SB12-7 
123194 

0 
2 

Lab Error Lab Value Lab Qual Lab Error 
0.3 16 0.5 
0 1 02 01 
01 01 u 
01 04 0.1 
3. ◄ 29 J 1.7 

19 u 
04 15 0.3 

93 
02 0 1 u 

04 u 
03 16 05 
0.5 1.8 J 0.4 

05 OB J 0.6 
04 1 J 0.6 

01 UJ 
03 08 03 
01 01 01 
02 11 03 



SITE: i SEAD-12 I 

LOCID I SWSD12-59I 
SAMPID: 12053 
QCCODE: SA 
SAMP. DETHTOP: 0 
SAMP DEPJ"HBOT: 0.1 
MATRIX: SURFACEWATER 
SAMP.DATE: · ·• 10-Nov-97 

PARAMETER UNIT VALUE QUAL ERROR 

Bismulh-214 pc°i/L 20.2 8.9 
Cobatt-57 pCi/L 0.7 u 
Cobatt-60 pc~i. 4.9 U 
Cesium-137 pCi/L 5.9 u 
Tritium pc~ 158 J 184 
Lead-211 pclii. 16.1 U 
Lead-214 pcliL 15.2 68 
Plutonlum-239/240 pcJ.i. 0.1 u 0.1 
Radium-223 pCi/l 0.5 UJ 
Radium-226 p~i/L 0.5 UJ 0.2 . . 

Thorium-227 pCi/l 0.1 0.1 
Thorium-230 pCi/l ()1 u 0.2 
Thorium-232 pCi/L 0.2 U 0.1 
Uranium-233/234 pCVL 0.5 U 0.3 
Uranium-235 pcill 0.1 0.1 
Uranlum-238 pC:iii. 0.1 0.1 
GrossAlpha pCVL 1.4 U 0.8 
GrossBeta pCI/L 3.1 J 0.9 
Promethium 14 7 pCi/L 57.2 40.1 
Radon222 pCi/L 51 .3 37.2 
Uranium-234 IPCilL ND 

h lenglsenecals63eecaleeca\rad-datalr-sw-b 1. xis 

TABLE 0-2 
SENECA ARMY DEPOT 

SURFACE WATER DATA 
BACKGROUND RADIONULCIDE DATA SET 

SEAD-12 
I I I SWSD12-60 
I 12054 

! 

SA 
0 

0.1 
SURFACEWATER 

· ·· 10-Nov-97 

VALUE QUAL ERROR 

14.5 5 
0.3 U 

4 U 
6.2 U 

63.1 J 180 
196 U 

15.5 4.9 
0.1 U 0.2 
0.5 UJ 
0.5 UJ 0.2 
0.2 U 0.1 
0.4 U 03 
0.2 U 0.1 
0.8 U 0.3 
0.1 0.1 
0.1 0.1 
0.4 1.1 
3.9 J 0.9 

61 .3 33.7 
36.7 37.1 

ND 

Page 1 of 3 

10/12/1999 

I SEAD-12 ' 
SWSD12-61 

12055 
I SA 

0 
0.1 

SURFACEWATER 
11-Nov-97 

VALUE QUAL ERROR 

21 .9 6 
1 U 

0.5 U 
0.7 u 
113 UJ 176 
464 220 

32.6 U 
0.2 U 0.1 
0.5 UJ 
0.5 UJ 0.2 
0.1 0.1 
0.2 U 0.2 
0.2 U 0.1 
0.3 u 0.2 
0.2 UJ 0.1 
0.1 U 0.2 
2.5 u 1.4 
2.5 u 1.3 

63.9 U 40.2 
66.9 U 33.1 

ND 



SITE: 

LOCID: 
SAMPID: 
QCCODE:: 
SAMP.DETHTOP 
SAMP.DEPTHBOT: 

MATRIX: 

SAMP.DATE: 

PARAMETER 

Blsmulh-214 
Coball-57 
Coball-60 
Ceslum-137 
Tritium 

Lead-211 

Lead-214 

Plutonium-239/240 
Radium-223 ... . .... 
Radium-226 

'fiioriuni-227 
Thorium-230 
Thorium-232 
Uranlum-233/234 
Uranium-235 
Uranium-238 
GrossAlpha 
GrossBeia 

Promethium147 

Radon222 

Uranium-234 

UNIT 

pCI/L 
pCi.ti. 
pei.ti. 
petii. 
peiii. 
pCili. 
pciii. 

.. ·- peiii. 
... .;ciii. 

. -·- ~~ 
pCi/L 
j,ciii. 
pCI/L 
peiit. 
pCtiL 
peiii. 
pCi/L 
pCi/L 
pCi/L 

pei/L 
lpei,i. 

SEAD-12 : 

SWSD12-63 
12049 

SA 
0 

0.1 

SURFACEWATER 
10-Nov-97 

VALUE 

18 
0.7 u 
0.4 U 
2.9 U 

289 uj 
219 u 
12.2 U 

0.2 U 
0.5 UJ 
0.5 UJ 

0.1 

061U 
0.2 U 
0.4 U 
0.1 
0.3 
7.4 

27.4 J 
69.8 U 

55.9 

ND 

OUAL 

h. leng\seneca\s63eecaleeca\rad-d11la\r-sw-b 1. xis 

I 
I 

! 

ERROR! 

7.6 

169 

0.2 

0.2 

0.1 
0.3 
0.1 
0.3 
o., 
0.2 
1.5 
1.4 

36.8 

TABLE D-2 

SENECA ARMY DEPOT 

SURFACE WATER DATA 

BACKGROUND RAOIONULCIDE DATA SET 

I 
SEAD-12 

SWSD12-631 
12048 

SA 
0 

0.2 

SURFACEWATER 

VALUE! 

16.7 
0.5 U 
32 U 
2.4 U 

13.5 J 
22.9 U 
18.4 U 

0.3 U 
0.5 UJ 

0.5 UJ 

0.2 U 
0.6 U 
0.1 
0.5 U 
0.1 U 
0.1 U 

11.5 
23 J 

68.8 
I 

ND 

9-Nov-97 

OU~LI 

Page 2 of 3 

ERROR 

5.7 

181 

0.1 

0.2 

0.1 
0.3 
0.1 
0.3 
0.1 
0.1 
1 7 
1.4 

43.9 

I 

I 

1 SEAD-12 

SWSD12-64 
12056 

SA 
0 

0.1 
SURFACEWATER 

11-Nov-97 

VALUE 
QUALi 

16.1 
1.4 U 
0.5 U 
1.5 u 

286 t.iJ I 
279 u 
17.7 t.i 
0.2 u I 
0.5 t.iJ 
0.5 UJ 

0.2 iJ 
0.4 U 
0.3 U 
0.6 U 
0.1 J 
0.2 U 
2.5 U 
2.9 U 

70.6 U 
54.8 U 

ND 

10/12/1999 

ERROR 

4.3 

167 

0.1 

0.2 

0.1 
0.3 
0.1 
0.3 
0.1 
0.2 
1.4 
1.5 

33.8 

33.1 



SITE· I SEAD-12 : 
I : LOCID: SWSD12-65 

SAMPID. I 
12057 

QCCODE: SA 
SAMP.DETHTOP: 0 
SAMP.DEPTHBOT: 02 
MATRIX · SURFACEWATER 
$AMP.DATE: 11 -Nov-97 

PARAMETER UNIT VALUE QUAL ERROR 

Bismuth-214 pCi/L 10.4 3.4 
Cobelt-57 pCi/L 0.7 U 
Cobalt -60 pCi/L 2.8 U 
Cesium-137 pC:i/L 3U 
Tritium pCi/L 153 UJ 177 
Lead-211 pCitL 9.3 u 
Lead-214 pCI/L 11.3 u 3.4 
Plutonium-239/240 pCilL 0.2 iJ 0.1 .. 

pCiti 0.5 UJ Radium-223 
Radium-226 pCi/L 0.5 UJ 0.2 
Thorium-227 pCi/L 0.3 U 0.1 
Thorium-230 pCi/L 0.3 U 0.2 
Thorium-232 pCi/L 0.2 u 0.1 
Uranium-233/234 pCi/_L . 0.4 U 0.2 
Uranium-235 pCi/L 0.1 J 0 1 
Urenium-238 pCi/L 0.4 U 0.2 
GrossAlpha pCi/L 2.7 u 1.5 
GrossBeta pCi/L 2 5 U 1.3 
Promethium147 pCi/L 55.1 u 33 6 
Radon222 pCi/L 57.5 U 33 4 
Uranium -234 lpCi/L ND 

h leng\seneca\s63eeca\eeca\rad-data\r-sw-b1 .xis 

TABLE D-2 
SENECA ARMY DEPOT 
SURFACE WATER DATA 

BACKGROUND RADIONULCIDE DATA SET 

I SEAD-12 

I I 
SWSD12-66 

I 12058 

SA 
0 

0.1 
SURFACEWATER 

11-Nov-97 

VALUE QUAL ERROR 

17.9 7.2 
0.8 U 

BU 
1.9 U 

58.6 UJ 173 
269 U 
14. 9 U 4.6 
0.3 U 0.2 
0.5 UJ 
0.5 UJ 0.2 
0.2 U 0.1 
0.2 U 0.2 
0.2 U 0.1 
0.5 U 0.3 
0.1 J 0.1 
02 u 0.1 
2.5 u 1.5 
22 u . 1 2 

49.1 u 

I 
40 

82.3 u 33 9 
ND 

Page 3 of 3 

10/12/1999 

I SEAD-12 
SWSD12-67 

I 

12047 
SA 

0 
0.2 

SURFACEWATER 
9-Nov-97 

VALUE QUAL ERROR 

13 7 6.3 
0.6 U 
2.9 U 

4.5 U 
113 J 186 

13.8 U 
12.7 5.3 
0.2 U 0.2 
0.5 UJ 
0.5 UJ 0.2 
0.2 UJ 0.1 
0.4 UJ 0.3 
0 1 J 0.1 
0.3 U 0.2 
0.1 U 0.1 
0.2 0.2 
7.6 1.5 

23.7 J 1. 1 

41 7 43.4 
ND 





SITE: I 

LOG ID: 
SAMP ID: 
QC CODE: 
SAMP. DETH TOP: 
SAMP. DEPTH BOT: 
MATRIX: 
SAMP. DATE: 

PARAMETER UNIT 
Actinium-227 p~i/~ 
Bismuth-214 pCi/g 
Coball-57 p~iig 
Coball-60 pCl/g 
Cesium-137 p~iig 
Tritium pCl/g 
Lead-210 pC!lg 
Lead-211 p~l/g 
Lead-214 pCi/g 
Plutonium-239/240 pCl/g 
Radium-223 pCi/~ 
Radium-226 pCi/g 
Thorium-227 pCi/g 
Thorlum-230 pCl/g 
Thorium-232 pCl/g 
Uranium-233/234 pCi/g 
Uranium-235 pCi/g 
Uranium-238 pCi/g 
Radium-228 pCi/g 
Promethium 147 pCi/g 
Moisture(@ 104 deg. C) % by Wf. 

TABLE D-3 
SENECA ARMY DEPOT 

SEDIMENT DATA 
BACKGROUND RADIONULCIDE DATA SET 

SEAD-12 SEAD-12 i 
SWSD12-59 SWSD12-60 

12453 12454 
SA SA 
0.8 1 

1 1.2 
SEDIMENT SEDIMENT 
10-Nov-97 10-Nov-97 

VALUE ClUAL ERROR VALUE QUAL 
C.N .4 u 

2 0.5 2.2 UJ 
.1 u .1 UJ 
.1 U .1 i.Jj 
.1 U .5 UJ 
.1 UJ 0.1 .1 J 

6.1 lJ 18.1 UJ 
12.3 lJ 12.5 UJ 

.4 lJ 1.9 J 

.1 U 0.1 .1 J 

.5 lJ .6 U 
2. 0.5 2.2 u 

C.N .4 U 
.9 J 0.8 1.4 J 

1.7--! 1 1.3 J 
.8 0.3 .6 UJ 
.2 0.1 .1 J 
.6 lJ 0.2 .6 UJ 

2.4 lJ 2. J 
7. 5.2 11.6 J 

26.5 67.3 

h:\eng\seneca\s63eeca\eeca\lables\rad-data\r-sed-b1 .xis Page 1 of 3 

10/12/1999 

SEAD-12 
SWSD12-61 

12455 
SA 
0.7 
0.9 

SEDIMENT ... 
11-Nov-97 

. - ... 

ERROR VALUE QUAL ERROR . - ... 
.4 u . . 

1.1 J 0.3 . . 
.1 u 
.1 ij 
.1 u 

0.1 .1 UJ 0.1 
13. u 
4.5 u 

0.4 1.3 0.3 
0.1 .4 UJ 0.1 

.3 U 
1.1 J 0.3 

0.1 .4 u 0.1 
0.8 1.6 UJ 0.8 
0.7 1.1 J 0.6 
0.2 .7 0.3 
0.1 .1 U 0.1 
0.2 .8 0.3 
0.7 2.1 J 0.5 
5.3 3.7 5.1 

16.4 



SITE: 
LOC ID: 
SAMP ID: 
occboE: 
SAMP. DETH TOP: 
SAMP. DEPTH BOT: 

·- . ···•-. --
MATRIX: 
sAMP. DATE: 

. .. 

PARAMETER UNIT VALUE 
- . 

pCl/g Actinium-227 . 1 
Bismuth-214 pCl/g 1.4 
Cobalt-57 pCl/g .1 
Cobalt-60 pCl/g .2 
Cesium-137 j>citg .6 . . . .. . ... _ 

Tritium pCVg .1 
Lead-210 pCi/g 4.6 
Lead-211 pCi/g 2.5 
Lead-214 pCitg 2.1 
Plutonium-239/240 pCi/g .1 
Radium-223 pCi/g .4 
Radium-226 pCl/g 1.4 
Thorlum-227 

- . 
pCl/g .1 

Thorium-230 pCi/g 1.2 
Thorium-232 pqitg 1. 
Uranium-233/234 pCi/g .6 
Uranium-235 pCi/g .1 
Uranium-238 pCi/g .5 
Radium-228 pCi/g 1.9 
Promethium 147 pCl/g 15.8 
Moisture(@ 104 deg. C) % by Wt. 48 .4 

h:\eng\seneca\s63eeca\eeca\tables\rad-data\r-sed-b1 .xis 

TABLE 0-3 
SENECA ARMY DEPOT 

SEDIMENT DAT A 
BACKGROUND RADIONULCIDE DATA SET 

SEAD-12' SEAD-12 
SWSD12-63 SWSD12-63 

12448 12449 
SA SA 
0.2 0.3 
0.4 0.5 

SEDIMENT SEDIMENT 
9-Nov-97 10-Nov-97 

QUAL ERROR VALUE QUAL 
J .1 J 
u 1.8 J 
u .1 UJ 
u .3 UJ 

0.2 .4 UJ 
UJ 0.1 .2 J 
u 27.1 UJ 
u 5.5 UJ 

0.5 1.7 J 
0.1 .1 UJ 

u .5 UJ 
u -1.8 J 
J 0.2 .1 J 
J 0.7 .7 UJ 
J 0.6 1. J 
u 0.2 .7 UJ ' 
u 0.1 .1 J 
u 0.2 .6 UJ 

0.4 2.3 J 
5.3 12. J 

54.5 
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10/12/1999 

SEAD-12 
SWSD12-64 

12456 
SA 
0.6 
0.8 

-· 

SEDIMENT 
11-Nov-97 

ERROR VALUE QUAL ERROR 
--·· . 

.6 J 
0.5 1.4 J 0.3 

.1 UJ 

.3 UJ 

.3 UJ 
0.1 .2 U 0.1 

19.3 UJ 
5.7 UJ 

0.5 1.8 J 0.3 
0.1 .1 UJ 0.2 

.5 UJ 
0.5 1.4 J 0.3 
0.2 .6 J 0.5 
0.4 1.5 UJ 0.7 
0.5 .8 J 0.5 
0.3 .9 UJ 0.5 
0.1 .6 UJ 0.4 
0.2 .6 UJ 0.4 
0.5 1.4 J 0.5 
5.3 16.3 J 5.3 

68. 



SITE: 
LOC ID: 
SAMP ID: 
QC CODE: 
SAMP. DETH TOP: 
SAMP. DEPTH BOT: 
MATRIX: 
SAMP. DATE: 

PARAMETER UNIT 
Actinium-227 pC\/g 
Bismuth-214 pCi/g 
Cobalt-57 pCi/g 
Cobalt-60 pCl/g 
Cesium-137 pCi/g 
Tritium pCi/g 
Lead-210 pCi/g 
Lead-211 pCi/g 
Lead-214 pCi/g 
Plutonium-239/240 pCi/g 
Radium-223 pCi/g 
Radium-226 p~i/Q 
Thorium-227 pCi/g 
Thorium-230 pCl/g 
Thorium-232 pCi/g 
Uranium-233/234 pCi/g 
Uranium-235 pCl/g 
Uranium-238 pCi/g 
Radium-228 pCi/g 
Promethium 14 7 pCi/g 
Moisture (@ 104 deg. C) %by Wt 

TABLE 0-3 
SENECA ARMY DEPOT 

SEDIMENT DATA 
BACKGROUND RADIONULCIDE DATA SET 

SEAO-12 · SEAD-12 I 
SWSD12-65 SWSD12-66 

12457 12458 
SA SA 
0.2 2.5 
0.5 2.8 

SEDIMENT SEDIMENT 
11-Nov-97 11-Nov-97 

VALUE QUAL ERROR VALUE QUAL 
.6 J .1 

1.3 0.4 1.7 UJ 
.2 UJ .2 u 
.1 UJ .3 u 
.5 UJ .3 u 
.2 UJ 0.1 .1 UJ 

37. U.J 14.9 u 
2.1 U.J 1.5 u 
1.6 J 0.4 1.3 

.3 U.J 0.1 .3 UJ 

.5 U.J .4 UJ 
1.3 J 0.4 1.7 u 
.6 J 0.6 .1 

1.5 U.I 1 2.3 UJ 
1.9 J 1 1.4 J 
1.1 U.I 0.4 .9 ; 

.4 U.I 0.2 .2 U 

.7 u., 0.3 .6 U 
2.4 J 0.6 1.4 J 

14.3 ., 5.3 10.2 
64.6 26.6 
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SEAD-12 
SWSD12-67 .. . 

12447 
SA 
0.2 
0.4 

SEDIMENT 
9-Nov-97 

.. . 

ERROR VALUE QUAL ERROR 
.1 J 
2J 0.4 

.1 UJ 

.1 UJ 

.5 UJ 
0.1 .1 UJ 0.1 

28.4 UJ 
10.2 UJ 

0.3 2. J 0.4 
0.2 .2 UJ 0.1 

.5 U 
2. J 0.4 

0.2 .1 J 0.1 
1.1 .9 UJ 0.5 

I 
0.8 1.4 J 0.7 
0.4 .5 UJ 0.2 
0.1 .1 UJ 0.1 
0.3 .4 UJ 0.2 
0.4 1.6 J 0.4 
5.2 13.5 J 5.3 

60.5 





Samp ID 
Location ID 
QC Code 
Sample Date 

Gross Alpha 
Gross Beta 

Conductivity 
Turbidity 

pCi/L 
pCi/L 

umhos 
NTU 

122000 
MW45-4 
SA 

122029 
MW57-1 
SA 

TABLE 0-4 
SENECA ARMY DEPOT 
GROUNDWATER DATA 

BACKGROUND GROSS ALPHA/GROSS BETA DATA SET 

122033 
MW12-1 
SA 

122034 
MW12-2 
SA 

122035 122036 
MW12-3 MW12-4 
SA SA 

122037 122042 122001 
MW12-5 MW12-6 MW-34 
SA SA SA 

04/09/99 ERR 04/23/99 ERR 04/25/99 ERR 04/25/99 ERR 04/25/99 ERR 04/25/99 ERR 04/25/99 ERR 05/04/99 ERR 04/09/99 ERR 

0.3 1.9 
3.3 1.5 

872 
0 

1.2 U 0.7 
2.1 0.6 

303 
12 

0.5 1.6 
1.8 1.3 

594 
4.3 

2.2 U 1.4 
1 1.3 

557 
23 

5.7 1.8 
6.3 1.4 

625 
18 

3.6 U 2.2 
2.6 1.9 

857 
40 

2.5 2.3 
12.6 2.1 

933 
18 

1.8 2 
1.6 2.7 

843 
16.8 

2.6 0.6 

441 
9.6 
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CHEMICAL INORGANIC BACKGROUND DATA 

TABLE D-5: SOIL 
TABLE D-6: GROUNDWATER 



n 

0 



( 



() 



TABLED-5 
BACKGROUND SOIL DATA 

SEAD.e3 EE/CA 
Seneea Army Depot Activity 

LOC_ID· 8-8-91 8 -8-91 8 -8-91 8 -8-91 B-9-91 B-9-91 

QC CODE SA SA SA SA SA SA 

STUDY ID RI PHASE1 RI PHASE1 RIPHASE1 RI PHASE1 RI PHASE1 RIPHASE1 

TOP 
BOTTOM 

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE FREQUENCY NUMBER NUMBER NUMBER 11/5/1991 11/5/1991 11/5/1991 11/5/1991 1115/1991 11/5/1991 

SAMP 10. OF ABOVE OF OF S1105 -2◄SOILI 61105-:Z5SOILI S1105 -26(1)SQIL1 S1105-:Z7SOIL 1 S110S-28S01L 1 S 1105·29SOIL 1 

COMPOUND UNIT MAXIMUM DETECTION TAOM TAOM DETECTS ANALYSES VALUE a VALUE a VALUE a VALUE a VALUE a VALUE a 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 19200 tA1iil 17700 12700 14800 8880 

Amimony MG/KG 6.8 18% 8 2 10 57 103 UJ 8 8 UJ 8.2 UJ 8. ◄ UJ 9.9 UJ 99 UJ 

Anenlc MG/KO 21 5 95% 89 2 !>4 57 5 1 J 6.1 J 6 J ◄ 2 J 43J 3.8 J 

Bnrium MG/KG 159 100% 300 0 57 57 136 J 989 J 86.7 J 56.2 J 101 J 110 J 

Beryllium MG/KG 1.4 100% 1.13 2 57 
57- - 1 0.78 J 1.1 0.76 

Cadmium MG/KG 29 35% 2.46 2 ;o 57 . 2 ◄ 1.9 2.3 1.7 

Calcium MG/KG 293000 100% 125300 2 57 57 5390 4870 3560 85900 ◄5600 104000 

Ctvomium MG/KG 32.7 100% 30 2 57 57 27 ◄ J .,,,,,J 26.9 J 19.8 J 22.5 J 13.8 J 

Cobeft MG/KG 291 100% 30 0 57 57 13 8 18 . ◄ 1 ◄ 14.2 13.7 10.7 

C09P"r MG/KG 62 8 100% 33 3 57 57 22 3 276 26 162 22.6 216 

Cyanide MG/KG 0 0% 035 0 0 51 06 U 0.63 U 067 U 0.58 U 0.7 U 0.63 U 

Iron MG/KG 38600 100% 37410 2 57 57 37200 36100 32500 27400 31000 19600 

lead MG/KG 266 95% 24 4 3 54 57 14.5 11 . ◄ 136 10.1 10.8 101 

Magnesium MG/KG 29100 100% 21700 2 54 54 5850 7300 6490 6720 8860 17000 

Manganese MG/KG 2380 95% 1100 2 54 51Ui1irti.i 956 832 926 903 532 

Mercu,y MG/KG 0.13 72% 01 2 41 57 0.09 006 J 0.06 J 005 J 008 J 004 J 

Nlcl<el MG/KG 62.3 98% 50 2 5~ 57 42 3 48.7 44 4 30.4 38 ◄ 23.8 

Polas,ium MG/KG 3160 100% 2623 2 57 57 1910 2110 1760 1430 1320 1080 

Selenium MG/KG 1.7 40% 2 0 23 57 017 UJ 0.21 UJ 02 UJ 061 UJ 021 UJ 065 UJ 

Silver MG/KG 0 87 4% 08 1 2 54 16 U 13 U 12 U 13 U 1 5 U 1 5 U 

Sodium MG/KO 269 82% 188 2 ◄ 7 57 79 2 U 67 5 U . 62.6 U 75.3 J 84 2 J 112 J 

Th•llium MO/KO 1 2 17% 0855 3 9 54 0 47 U 0!8 U 0 57 U 0 3◄ U 059 U O 36 U 

Vanadium MGIKO 32 7 100% 150 0 57 57 32 2 25 ◄ 264 15 7 19 7 19 5 

Zinc MG/KG 126 95% 115 2 54 57 85 1 J 9-4 .2 J 85 J 75 J ~~i4-J 84 3 J 
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TABLE D-5 
BACKGROUND SOIL DATA 

SEAD-13 EE/CA 
Senoea Army Depot Activity 

LOC_ID B-9-91 BK-1 BK-2 GB35 GB35 GB35 

OC COOE SA SA SA SA SA DU 

SlUOY 10 RI PHASE1 RIPHASE1 RI PHASE1 RIPHASE1 RI PHASE1 RI PHASE 1 

TOP 

BOTTOM 

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 11/511991 12116/1992 12/16/1992 1120/1993 1120/1993 112011993 

SAMP ID. OF ABOVE OF OF S1105-30RESOIL1 BK-1S0IL3 BK-2RESOIL3 G83S-1GRIO G83S-2GRIO GB35~0UGRIO 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE a VALUE a VALUE a VALUE a VALUE a VALUE a 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 7160 19400 14-400 18000 17600 16200 

Anl imony MG/KG 6.8 18% 6 2 10 57 7 UJ 7.9 U 7.2 U 5.8 UJ ~ J ~aJ 
Arsenic MG/KG 21 .5 95% 89 2 54 57 4 4 J 3 27 6.2 7.7 53 · 

Barium MG/KG 159 100% 300 0 57 57 399 J 159 108 93.6 61 .7 61 7 

Beryllium MG/KG 1 ◄ 100% 1 13 2 57 57 052 J 11 081 085 0.74 0.77 

Cadmium MG/KG 29 35% 2 ◄8 2 20 57 1 5 045 U 0 ◄ 1 U 033 U 0.31 U 035 U 

Calcium MG/KG 293000 100% 125300 2 57 57 101000 ◄590 22500 1590 17700 1370 

Ctvomium MG/KG 327 100% 30 2 57 57 11 2 J 30 22.3 23.5 29.3 25.1 

Cobe" MG/KO 29.1 100% 30 0 57 57 8 1 14.4 12 3 9.4 18.3 103 

Copper MG/KG 62.8 100% 33 3 57 57 193 269 18.8 17.5 24.5 17.2 

Cyanide MG/KG 0 ()'M, 0 35 0 0 51 062 U 0.57 U 061 U 0.78 U 0.71 U 0.82 U 

Iron MG/KG 38600 100'Mo 37◄ 10 2 57 57 17300 ~ 26600 25200 3◄200 30800 

Lead MG/KG 266 95% 24 4 3 54 57 78 15 8 189 1 ◄ 4 54 19.1 

Maonesium MG/KG 29100 100% 21700 2 54 54 12600 5980 7910 3850 7790 4490 

M1111Qanese MG/KG 2380 95% 1100 2 54 57 514 

-J 

800 701 646 775 

Me<o.xy MG/KG 013 72% 01 2 41 57 005 J ~ 006 J 0.03 U 0.07 J 

Nickel MG/KG 62.3 98% so 2 56 57 19 ◄7 . 7 31 26.3 48.7 28.3 

Potas,iium MG/KG 3160 100% 2623 2 57 57 1050 1720 1210 1110 1110 975 

Selenium MG/KG 1.7 40% 2 0 23 57 021 UJ 0 73 J 0.94 023 UJ 0.23 UJ 021 UJ 

Silver MG/KG 087 4% 0.8 I 2 54 11 U 0 ◄7 U 0 ◄3 U 03◄ U 0 32 U 036 U 

Sodium MG/KG 269 82% 188 2 47 57 118 J 49.1 J 61 1 J 35.6 J 77.5 J 346 J 

Thalloum MG/KO 12 17% 0855 3 9 . 54 06 U 0.42 U 038 U 0.55 U 054 U 05 U 

Venadoum MG/KG 32 7 100% 150 0 57 57 129 28 22 4 27 1 22 3 261 

Zinc MG/KG 126 95% 115 2 54 57 7◄ 8 J 986 63 7 55 834 531 

h Vnpfflec1\.SeJEECA~•~1<bl •-\8KMETAI.S Pago 1 ol 10 





TABLE D-5 
BACKGROUND SOIL DATA 

SEAD-113 EE/CA 
Sonoco Army Depot Activity 

LOC_ID GB36 GB36 MW-36 MW-34 SB24-5 SB24-5 

QC CODE SA SA SA SA SA SA 

STUDY ID RI Ptil\SE1 RI PHASE1 RI Phase 1 Step 1 RI PHASE1 ESI ESI 

TOP -1 -1 -1 

BOTTOM -1 -1 -1 

MATRIX SOil SOil SOIL SOil SOIL SOil 

SAMPLE DATE FREQUENCY NUMBER · NUMBER NUMBER 1/20/1993 1/20/1993 11-Jan-93 11/20/1991 12/02/93 12/02/93 

$/IMP ID OF ABOVE OF OF GB36-1GRID GB36-2GRID MW36-3GRID S2011121MWJ.4GRID SB24•5·1 SB24-5-3 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE a VALUE a VALUE Q VALUE a VALUE 0 VALUE Q 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 18100 16200 12700 16100 16200 10100 

Antimony MG/KG 68 18% 6 2 10 57 59 J 5.8 UJ 5.7 UJ 5 7 J 12.5 UJ 5 B UJ 

l\19ontc MG/KG 21 5 95% 89 2 54 57 46 .... .,. 29J 8 3 U 42 3.3 

BArrum MG/KG 159 100% 300 0 57 57 74 8 50.8 46.9 J 67 5 117 58.3 

Beryllium MG/KG 1.4 100% 113 2 57 57 0 77 0.65 059 086 0.98 J 0 48 J 

Cadmium MG/KG 29 35% 2 46 2 20 57 0 3 U 033 U 033 U 23 0 78 U 036 U 

Calcium MG/KG 293000 100% 125300 2 57 57 1660 22900 4170 28600 4540 74200 

Chromium MG/KG 32.7 100% 30 2 57 57 24 8 274 23 3 J 266 24 5 169 

Cob•" MG/KO 29 1 100% 30 0 57 57 20 4 132 188 17 18 82 

Coppflr MG/KO 82.e 100% 33 3 57 57 17 7 17 5 192 J 32 7 28 4 209 

Cyanide MGll<O 0 0% 0 35 0 () 51 0 7 U 068 U 056 U 0 5-4 U 08 U 0 51 U 

Iron MG/KG 39600 100% 37410 2 57 57 26100 30700 27500 35000 33600 21300 

lead MG/KG 266 95% 24 4 3 54 57 12 7 62 202 11 9 UW-w.J 8 7 J 

Mogn<1•ium MG/KG 29100 100% 21700 2 54 54 4490 7150 5750 6850 5150 12100 

M&MQ8nf!Se MG/KG 2380 95% 1100 2 54 57 426 501 540 803 1080 400 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.02 J 002 J 002 J 0.07 R 007 JR 006 JR 

Nickel MG/KG 62.3 98% 50 2 !n 57 28 3 428 43 3 J 49.3 J 37 .3 26.4 

Potessium MG/KG 3160 100% 2623 2 57 57 1400 1100 754 1290 1170 J 993 

Selenium MG/KG 1.7 40% 2 0 23 57 0 2 UJ 018 UJ o 19 UJ 0.18 UJ 015 UJ 023 UJ 

s,tver MG/KG 087 4% OB 1 2 54 0 31 U 034 U 0.34 U Mt~J 1.6 U 0 73 U 

Sodium MG/KG 269 82% 188 2 47 57 46 6 J 97 6 J 316 U 55.2 J 509 J 153 J 

Tholhum MG/KG 1 2 17% 0 855 3 9 54 0 46 U 043 U 0 45 U 0 51 U 0 16 U 0 25 U 

Vannd1um MG/KG 32 7 100% 150 0 57 57 27 8 19 7 16 2 J 22 3 299 14 4 

z,nc MG/KG 126 95% 115 2 54 57 59 2 74.1 34 7 J 95 7 85.7 628 
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TABLED-5 
BACKGROUND SOIL DATA 

SEAD-'3 EE/CA 
Sonoca Army Depot Activity 

LOC_ID SB24 -5 MW25-1 MW25-1 MW25-6 MW25-6 MW25-6 

QC CODE SA SA SA SA SA SA 

STUDY ID ESI ESI ESI RIROUND1 RIROUND1 RIROUND1 

TOP -1 0 2 0 4 6 

BOTTOM -1 2 4 017 6 8 

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE. FREQUENCY NUMBER NUMBER NUMBER 12/02193 12/3/1993 12/3/1993 912511995 9/2511995 9125/1995 

SAMP ID OF ABOVE OF OF SB24 -5-5 SB25-6-01 SB25-6-02 SB25-7-00 SB25-7-03 SB25-7-04 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALUE a VALUE a VALUE a VALUE a VALUE a 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 13700 10600 7070 12500 8020 7550 

Anlimony MG/KO 8.8 18% 8 2 10 57 11 .3 UJ ◄ 2 U 3U O.◄ 042 UJ 044 U 
Anenic MG/KO 21 .5 95% 89 2 54 57 5 113 4.11 4.3 4.1 34 

Barium MG/KO 1&g 100% 300 0 57 57 67 2 591 35 71 .3 58 52 
8e<ylllum MO/KO 1.4 100% 1.13 2 57 57 062 J 0411 J 035 J 0 .56 0.43 039 
Cadmium MG/KG 2.9 35% 2 46 2 20 57 0 7 U 041 U 0.29 U 005 U 0.06 U 0.06 U 
Calcium MG/KG 293000 100% 125300 2 57 57 49000 82500 122000 47400 J 120000 J ~JMitJ 
Chrnmium MO/KO 32.7 100% 30 2 57 57 231 189 11 3 169 J 13.7 J 12 4 J 

Cobalt MG/KG 29 1 100% 30 0 57 57 12 11 2 88 J 8 8.2 69 

Copper MG/KG 62.8 100% 33 3 57 57 22 2 202 J 12 J 15.7 17.7 164 

Cyanide MO/KG 0 0% 0 35 0 0 51 0 57 U 058 U 064 U 044 U 0 57 U 051 U 

Iron MG/KG 38600 100% 37410 2 57 57 26700 21400 15800 20500 18900 15400 

Lead MG/KG 266 95% 24 ◄ 3 54 57 79J 95 13.8 111 7 65 

Magnesium MG/KG 29100 100% 21700 2 54 54 11400 19600 ~· 11700 17400 20700 

MMganeH MG/KO 2380 95% 1100 2 54 57 450 722 J 810 J 452 735 402 

Mercury MG/KG 0.13 72% 01 2 41 57 004 JR 003 J 0.04 U 003 002 001 

Nod<el MG/KG 62 3 98% so 2 58 57 35 2 288 18 22 3 26.4 22 4 
Poh1uium MG/KO 3180 100% 2823 2 57 57 1660 1480 1080 1110 1280 1430 

Selenium MG/KG 1 7 40% 2 0 23 57 0 22 UJ 097 J 083 J 063 U 0.7 U 0 74 U 

Silver MG/KG 0 87 4% 08 1 2 54 1 ◄ U 0.82 U 059 U 089 U 0.98 U 1 U 

Sodium MG/KG 269 82% 188 2 47 57 139 J ~~J 186 J 59.9 89.1 110 

Thallium MG/KG 1 2 17% 0855 3 9 54 0 24 U 02◄ UJ 021 UJ ~.r~':•im ~ii¾C~ 06 U 

Venlld,um MG/KG 32 7 100% 150 0 57 57 195 18 5 12 21 13 4 13 7 

Zinc MG/KG 126 95% 115 2 54 57 63 2 716 J 40.6 J 54.1 64.9 65.1 
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TABLE D-5 
BACKGROUND SOIL DATA 

SEAO-e3 EE/CA 
Stntca Army Dtpot Activity 

LOC _ID MW25-6 MW&o!A-1 MVY64A-1 MW64A-1 MW64B-1 MW64B-1 

OC CODE DU SA SA SA SA SA 

STUDY ID RIROUND1 ESI ESI ESI ESI ESI 

TOP 0 0 2 4 0 4 

BOTTOM 017 02 4 6 02 6 

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE· FREQUENCY NUMBER NUMBER NUMBER 9/25/1995 4/2/1994 4/2/1994 4/2/1994 5/13/1994 5/13/1994 

SAMP ID OF ABOVE OF OF SB25-7 -10 MW64A-1-1 MVY6<1A-1 -2 MW64A-1-3 MW64B-1 -1 MW64B-1·2 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE a VALUE a VALUE a VALUE a VALUE a VALUE a 
METALS 

Alumint,m MG/KG 21000 100% 19520 3 57 57 12500 16100 ~ 12600 13400 8870 
/lnlimony MG/KG 88 18% 8 2 10 57 0 ◄ UJ 0.23 J 02 UJ 0.2 UJ 0 3 J 0 18 UJ 
Anenlc MO/KO 21 .5 95% 89 2 5◄ 57 43 7.1 8.2 5 5.5 4.3 

Barium MG/KG 159 100% 300 0 57 57 71 3 83 7 91 2 62.3 75 5 70.8 

Beryllium MG/KG 1 . ◄ 100% 1 13 2 57 57 056 068 J 0.74 J 0.53 J 0.56 J 0 43 J 

Cedmium MG/KG 29 35% 2. ◄6 2 20 57 005 U 0.11 J 002 U 012 J 0.63 J 0.64 J 
Calcium MG/KG 293000 100% 125300 2 57 57 47400 J 7210 4300 72400 5530 70000 

Chromium MG/KG 327 100% 30 2 57 57 16 9 J 23 25 19 17.5 141 

Coba" MG/KG 29.1 100% 30 0 57 57 8 11 .8 11 3 91 J 7 2 J 10 

Copper MG/KG 62.8 100% 33 3 57 57 15 7 25.5 21 23 7 189 202 

Cyanide MG/KG 0 0% 035 0 0 51 0444 U 066 U 0 56 U 055 U 0.6 U 05 U 

Iron MG/KG 38600 100% 37◄ 10 2 57 57 20500 28500 28000 22600 20900 18400 

Lead MO/KG 266 95% 2◄ ◄ 3 54 57 11 I 21 .6 136 154 21 .4 88 

Magne,ium MG/KG 29100 100% 21700 2 54 54 11700 5480 5010 14800 3720 18900 

Manganese MG/KG 2380 95% 1100 2 5-1 57 452 558 604 402 207 434 

Mercury MG/KG 0.13 72% 0 I 2 41 57 003 005 J 003 J 002 J 005 J 002 J 

Nickel MG/KG 62 3 98% 50 2 5H 57 22 J 32 2 286 26.7 198 28 2 

Pola"ium MG/KG 3160 100% 2623 2 51 57 1110 2590 J 2260 J ~~&IJ 1700 1630 

Selenium MG/KG 1.7 40% 2 0 2:1 57 066 U 096 I 7 0 34 U 099 J 0 26 U 

Silver MG/KG 087 4% 08 I 2 54 092 U 012 U 0 14 U 014 U 018 UJ 011 UJ 

Sodium MG/KG 269 82% 188 2 4/ 57 57 5 27 5 U 318 U 921 J 35.9 U 968 J 

Thalhum MG/KG 1 2 17% 0855 3 !J 5-4 iv~is.i 042 J 0 32 U 032 U 041 J 0 24 U 

VamtdilXYl MG/KG 32 7 100% 150 0 -57 57 21 27 6 32 2 22 8 23 3 14 8 

Zinc MO/KG 128 95% 115 2 5-1 57 54 I 104 87 I 6-4 9 72 2 59 
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TABLE 0-5 
BACKGROUND SOIL DATA 

SEAD-tl EE/CA 
Seneca Army Depot Activity 

LOC_ID M\N64B-1 M'Mi-4B-1 M'Ml7 -2 M'Ml7 -2 M'Ml7-2 MW/0-1 

QC CODE SA SA SA SA SA SA 

STUDY ID ESI ESI ESI ESI ESI ESI 

TOP 6 6 0 2 4 0 

BOTTOM 8 8 02 4 5 02 

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE FREQUENCY NUMBER NUMBER NUMBER 5/1311994 13-May-94 3130/1994 3130/1994 3130/1994 5/11/1994 
SAMP ID OF ABOVE OF OF M'M;,48 -1-3 M'Ml4B-1-04 MW67-2-1 M'Ml7-2-2 MW67-2-3 MW/0-1-1 
COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE a VALUE 0 VALUE a VALUE a VALUE a VALUE a 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 7620 7620 16700 14900 9460 12200 
Anllmony MG/KG 68 18% 6 2 10 57 0 15 UJ 0.15 UJ 0 27 J 022 J 02 UJ 023 UJ 
Arsenic MG/KG 21 .5 95% 89 2 54 57 55 55 44 4.5 42 54 
Barium MG/KG 159 100% 300 0 57 57 76 7 76 7 114 105 60.6 67 5 
Beryll ium MG/KG 1 4 100% 113 2 57 57 0 37 J 0 37 J 067 J 061 J 0 4 J 0 44 J 
Cadmium MGIKG 29 35% 248 2 20 57 0 54 J 054 J 02 J 0 11 J 0.12 J 0 57 J 
Calcium MGIKG 293000 100% 125300 2 57 57 75900 75900 3560 79000 77800 3600 
Ct-.omium MGIKG 32.7 100% 30 2 57 57 13 5 13 5 195 22 5 14.6 13 7 

CobeN MG/KO 29.1 100% 30 0 57 57 7 4 J 7.4 J 7.5 J 10.4 J 9 7 J 55J 
Copper MO/KO 112.9 100% 33 3 57 57 176 1711 1115 20.3 20.5 12 4 
Cyanide MO/KO 0 0% 035 0 0 51 0 48 U 0411 U 064 U 05 U 054 U 
Iron MG/KG 38600 100% 37410 2 57 57 17100 17100 20500 24400 16700 17700 

lead MG/KG 266 95% 24 4 3 54 57 83 8.3 17 5 9.3 8.5 20 7 

Magnesium MG/KG 29100 100% 21700 2 54 54 21500 21500 2830 

Manganese MG/KG 2360 95% 1100 2 54 57 389 389 438 528 411 233 

MMo..<y MG/KG 0.13 72% 0.1 2 41 57 001 U 001 U 004 001 J 0.02 J 01 J 

Nid<el MGIKG 62 3 98% 50 2 56 57 226 226 18 7 32 3 25.9 12 3 

Polassil#Tl MG/KG 3160 100% 2623 2 57 57 1650 1650 1760 J H it!:f;,ffiiJ 1970 J 982 J 

Selenium MG/KG 1.7 40% 2 0 23 57 057 J 0 57 J 081 036 U 0.34 U 1 J 
Silver MG/KG 087 4% 08 1 2 54 011 UJ 011 UJ 0.11 U 0.15 U 014 U 

SodMTl MG/KG 269 82% 188 2 ◄7 57 798 J 796 J 251 U 112 J 107 J 364 U 

Thallium MG/KG 1.2 17% 0655 3 9 54 0 24 U 024 U 048 J 0 34 U 032 U 

Van•dium MG/KG 32 7 100% 150 0 57 57 14 2 14 2 28.2 24 8 16 5 23 3 

Zinc MG/KG 126 95% 115 2 54 57 456 45600 64 8 62 601 55 4 

h ~f'nK•\SSlEECA\l.tiiN\Bkul rh\BJ<. METAI.S P a9'! 8 ol 10 



( 

0 



TABLE 0-5 
BACKGROUND SOIL DATA 

SEAD-tl EE/CA 
Seneca Army Depot Activity 

LOC_IO MWT0-1 MW70-1 SB11 -3 SB11 -3 SB11 -3 Sll13-1 

QC CODE SA SA SA SA SA SA 

STUDY ID ESI ESI ESI ESI ESI ESI 

TOP 2 4 0 2 10 0 

BOTTOM. ◄ 6 2 4 12 2 

MATRI)( SOIL SOil SOil SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 511111994 511111994 1112/1993 1112/1993 11/3/1993 12/8/1993 

$AMP ID OF ABOVE OF OF MWT0-1-2 MW70-1-3 SB11 -3-1 SB11 -3-2 SB11 -3-6 SB13-1-1 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE a VALUE a VALUE a VALUE a VALUE a VALUE a 
METALS 

Aluminum MGJl(G 21000 100% 19520 3 57 57 9480 11000 17600 6330 10900 18300 

Anltmony MG/KG 68 18% 6 2 10 57 O 21 UJ 0.19 UJ 108 UJ 8 UJ 7.6 UJ 5.1 J 

Arsenic MGJl(G 21 5 95% 8.9 2 54 57 ◄ . 1 5.7 5.6 0 0 7 

Bern.Jm MGJl(G 159 100% 300 0 57 57 566 79.9 113 57 .4 62.7 106 

Boryllium MGJl(G 1 4 1()()% 113 2 57 57 0 41 J 054 J 085 J 0 34 J 0.47 J 092 J 

Cadmium MGJl(G 29 35% 2 46 2 20 57 0 43 J 08 J 0.67 U 05 U 0.48 U 0.45 U 

Calcium MGJl(G 293000 100% 125300 2 57 57 51600 48600 ◄950 91300 48600 3570 

Chromium MG/KG 32 7 100% 30 2 57 57 14 7 17.8 2◄ 111 18.6 29.4 

CobaH MGJl(G 291 100% 30 0 57 57 7 1 J 21 11.3 6.5 J 10.1 12 

Copper MGJl(G 62 8 100% 33 3 57 57 19.7 ~~l!im'.i 20 12.2 21 .7 11 .6 

Cyan.i. MG/KG 0 0% 0 35 0 0 51 0.57 U 0.◄ 7 U 053 U 061 U 

Iron MG/KG 38600 100% 37410 2 57 57 16000 26400 27200 13200 28300 32500 

Load MG/KG 266 95% 24.4 3 54 57 91 13.8 iWI«~ 11 4 10.1 15 

Magnesium MG/KG 29100 100% 21700 2 54 54 13600 7980 ◄ 160 12900 10100 5890 

Manganese MG/KG 2380 95% 1100 2 54 57 ◄70 1040 674 356 434 451 

Mercury MG/KG 0.13 72% 01 2 41 57 003 J 002 J 005 J 004 U 0.03 U 003 J 

Nickel MG/KG 62.3 98% 50 2 56 57 17 6 ;;MJ.iii 28.3 16.7 295 34 9 

Polassium MG/KG 3160 100% 2623 2 57 57 1590 1350 2110 1110 1230 2190 

Selenium MG/KG 1 7 40% 2 0 23 57 064 J 0.32 U 0.24 J 0.13 UJ 021 UJ 0 26 J 

Sitv9< MG/KG 087 4% 08 1 2 54 1 . ◄ UJ 1 UJ 097 UJ 09 U 

Sodrum MG/KG 269 82% 188 2 . ◄ 7 57 126 J 165 J 66 3 J 136 J 148 J 806 J 

Thalhum MG/KG 1 2 17% 0855 3 9 54 019 U 1.5 U 0.23 U 0.43 J 

VenadNJm MGJl(G 32 7 100% 150 0 57 57 17 2 17 6 318 13 3 17 32 7 

Zinc MG/KG 126 95% 115 2 54 57 42 4 l.~ffl,~'.ili: 83 2 0 0 819 
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TABLE 0-5 
BACKGROUND SOIL DATA 

SEA0-13 EE/CA 

Seneca Army Depot Activity 

LOC_I[) SBl3-1 SBl3-1 MWl3-6 MW13-6 MW13-6 SBl7 -1 

QC CODE SA SA SA SA SA SA 

STUDY ID ESI ESI ESI ESI ESI ESI 

TOP 6 0 4 6 0 

BOTTOM 8 2 6 8 2 

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 12/8/1993 l5-Dec-93 15-Dec-93 15-Dec-93 12/1/1993 

SAMP ID OF ABOVE OF OF SB13 -l-2 SB13 -1-3 SBl3-6-1 SB13-6-3 SBl3-6-4 SBl7-1-1 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE a VALUE a VALUE Q VALUE 0 VALUE 0 VALUE a 
METALS 
Aluminum MCl/KG 21000 100% 19520 3 57 57 8250 11700 16000 13500 10200 13700 

Anlimony MG/KG 88 18% 8 2 10 57 3 7 UJ 2 8 UJ 3.2 UJ 2.5 UJ 2.9 UJ 11 7 UJ 

Arsenic MG/KG 21 5 95% 89 2 5◄ 57 82 57 48 27 2.3 43 

Bo,lum MG/KG 159 100% 300 0 57 57 88 I 339 103 604 568 107 

Beryllium MG/KG I 4 100% 113 2 57 57 0 42 J 0 5◄ J 0.92 071 0.58 J 0 7 J 
Cadmium MG/KG 29 35% 2.46 2 20 57 036 U 027 U 031 U 025 U 0.28 U 073 U 

Calcium MG/KG 293000 100% 125300 2 57 57 87700 50300 5140 31800 45200 2870 

Chromium MG/KG 32 7 100% 30 2 57 57 13 3 198 21 5 23 5 17 8 17 6 

Coboft MG/KG 29.1 100% 30 0 57 57 7 2 J 11 .1 10.8 15 11 .3 9.9 J 
Coppe, MG/KG 62 8 100% 33 3 57 57 18 ◄ 176 16 27 4 14 5 !~ 
Cyanide MG/KG 0 0% 0 35 0 0 51 05 U 053 U 08 U 0 53 U 051 U 0 NA 

Iron MG/KG 38600 100% 37◄ 10 2 57 57 17◄00 2◄700 25300 26900 20700 25100 

lead MG/KG 266 95% 2◄ ◄ 3 5◄ 57 0 0 13 8 11 .8 11 7 1.~-.~ 
Magnesium MG/KG 29100 100% 21700 2 5◄ 54 20800 12600 3750 66◄ 0 5220 3330 

Manoanese MG/KG 2380 95% 1100 2 5◄ 57 517 ◄04 934 508 556 547 

Mercu,y MG/KG 0 13 72% 01 2 ◄ I 57 007 J 002 U 003 J 0.01 U 0.01 U 005 J 

Nd<el MG/KG 62 3 98% 50 2 56 57 24 33.I 22.7 41 .9 33 191 

Potassium MG/KG 3160 100% 2623 2 57 57 1390 1270 1330 1120 1000 628 J 

Selernum MG/KG 1 7 40% 2 0 23 57 056 J 0 51 J 12 0.11 J 0 24 J 0.25 UJ 

Sitve< MG/KG 0.87 4% 08 1 2 54 0 71 U 05◄ U 062 U 0 ◄9 U 0.56 U 1.5 U 

Sodium MG/KG 269 82% 188 2 ◄ 7 57 155 J 134 J 61 9 J 116 J 141 J 46 2 J 

ThaMium MG/KG 1 2 17% 0.855 3 9 . 5◄ 0 ◄3 J 064 J 018 U 01◄ U 0.23 U 028 UJ 

Vanadium MG/KG 32 7 100% 150 0 57 57 13 3 16 3 299 18 5 138 231 

Zone MG/KG 126 85% 115 2 5◄ 57 56 2 ◄5 . 8 62 5 64.7 393 93 4 
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TABLE D-5 
BACKGROUND SOIL DATA 

SEAO-U EE/CA 
Seneca Anny Depot Activity 

LOC_ID SB17 -1 SB17 -1 SB26-1 SB26-1 SB4-1 SB4-1 
QC CODE SA SA SA SA SA OU 
STUDY 10 ESI ESI ESI ESI ESI ESI 
TOP 2 4 0 2 0 0 
BOTTOM 4 6 2 4 2 2 
MATRIX SOIL SOIL SOIL SOIL SOIL SOIL 
SAMPLE DATE FREQUENCY NUMBER · NUMBER NUMBER 121111993 1211/1993 1111711993 1111711993 1216/1993 12/611993 
SIIMP ID OF ABOVE OF OF SB17 -1-2 SB17 -1-3 SB26-1-1 SB26-1 -2 SB4-1-1 SB4-1-10 
COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE a VALUE a VALUE a VALUE a VALUE a VALUE a 
METALS 

Aluminum MG/KG 21000 100% 19520 3 !i7 57 18100 8700 5560 9040 14800 E\i:~ 
Anlimony MG/KG 68 18% 6 2 10 57 11 .8 UJ 9 UJ 7.3 UJ 6.7 UJ 4.8 UJ 3.8 UJ 
Arsenic MG/KG 21 .5 95% 89 2 54 57 52 34 32 53 62 42 
Barium MO/KO 159 100% 300 0 !i7 57 114 594 73.2 43.7 72 97.7 
B11<yllk,m MOll<O 1.4 100% 113 2 !17 57 09 J 042 J 035 J 0.41 J 0.73 J 0.64 J 
Cadmium MG/KG 2.9 35% 2.46 2 20 57 0 74 U 056 U 046 U 042 U 047 U 0.37 U 
Calcium MG/KG 293000 100% 125300 2 57 57 20900 72800 ~;,~ 47300 4280 2460 
Ctvomivm MG/KG 32.7 100% 30 2 57 57 25.1 139 10.3 15 7 23.2 27 .9 
Cobaft MG/KG 29.1 100% 30 0 57 57 13 3 88 5 9 J 9.5 11 .3 59 J 
Copper MG/KG 62 8 100% 33 3 57 57 26 9 20 9.7 14 3 141 151 
Cyanide MG/KG 0 0% 0.35 0 0 51 0 NA ·o NA 0.48 U 0 57 U 0.52 U 053 U 
Iron MG/KG 38600 100% 37◄ 10 2 57 57 29900 16800 8770 19100 27500 19500 
Load MG/KG 266 95% 24 4 3 54 57 11 4 J 75J 633 85 0 J 9.8 J 
Magnesium MG/KG 29100 100% 21700 2 54 54 8490 18100 ~IJ~ifaii 9160 4270 4460 

Mangone■• MG/KO 2380 95% 1100 2 54 57 487 391 309 551 815 J 0 J 
Mercury MG/KG 0.13 72% 0 1 2 41 57 006 J 003 UJ 0.02 U 002 U 005 J 004 J 
Nid<el MG/KG 62 3 98% 50 2 56 57 42 25 2 316 R 239 27 8 25 1 
Potassium MG/KG 3160 100% 2623 2 57 57 1560 1090 1710 901 1250 2490 
Saklnium MGIKG 1 7 40% 2 0 23 57 0 24 UJ O 14 UJ 013 UJ 0 26 J 04 J 0 23 J 
Silver MG/KG 0 67 4% 08 1 '2 54 1 5 U 11 U 092 UJ 085 UJ 093 U 0 74 U 

Sod1Vm MG/KG 269 82% 188 2 47 57 74 6 J 137 J ''. ~l~h:i,i. J 108 J 43 8 U 39 2 J 

Thallium MG/KG 1.2 17% 0.855 3 9 54 O 26 UJ O 15 UJ 0.73 U 017 U 023 U 0.23 U 
Vanadium MG/KG 32 7 100% 150 0 . 51 57 27 13 9 12 7 14 4 266 31 
z;oc MG/KG 126 95% 115 2 54 57 60 2 57 1 283 R 906 796 721 
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TABLE D-5 
BACKGROUND SOIL DATA 

SEAD~l EE/CA 
Seneca Anny Depot Activity 

LOC_ID SB4-1 SB4-1 TP57 -11 

QC CODE SA SA SA 

STUDY 10 ESI ESI ESI 

TOP 4 8 3 

BOTTOM 6 10 3 

MATRIX SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 12/611993 121611993 11/811993 

SAMP 10 OF ABOVE OF OF SB4-1 -2 SB4-1-3 TP57-11 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE 0 VALUE 0 VALUE 0 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 15300 19200 14600 

Anlimony MG/KG 68 18% 6 2 10 57 5 UJ 2.8 UJ 11 .3 UJ 

Arsenic MG/KG 21 .5 95% 8.9 2 54 57 39 ~ 59 
Ba,ium MG/KG 159 100% 300 0 57 57 40 4 J 81 .2 120 

Be<yllium MG/KG 1.4 100% 1.13 2 57 57 0 74 J 1 081 J 

Cadmium MG/KG 2.9 35% 2 46 2 20 57 049 U 0.27 U 0.71 U 

Calcium MG/KG 293000 100% 125300 2 57 57 30900 14400 22300 

Ctvomium MG/KG 32 7 100% 30 2 57 57 27 6 li.Wi'id 20 1 

Cooan MG/KG 29.1 100% 30 0 57 57 16 5 291 811 J 

Copp<t< MG/KG 62 B 100% 33 3 57 57~J,l 216 21 .7 

Cyanide MG/KG 0 0% 0 35 0 0 51 0 53 U 047 U 0 54 U 
Iron MG/KG 38600 100% 37410 2 57 57 34300 ~ 24900 

lead MG/KO 266 95% 24.4 3 $4 57 7 5 J 91 J 11 .3 

MeonesNJm MG/KG 29100 100% 21700 2 54 54 7130 8040 5360 

Manganese MG/KG 2380 95% 1100 2 54 57 0 0 329 

Mercury MG/KG 013 72% 01 2 41 57 004 J 0.04 J 004 J 

Nickel MG/KO 62.3 98% 50 2 56 57 47 6 ~· 25 7 

Pola!sium MG/KG 3160 100% 2623 2 57 57 1300 2030 1430 

Selenium MG/KG 1 7 40% 2 0 23 57 009 U 014 U 046 J 

Silver MGIKG 087 ◄% 08 1 2 54 098 U 064 J 1 4 UJ 

Sodium MG/KG 269 82% 188 2 47 57 105 J 918 J 93 J 

Thaftium MGIKG 1.2 17% 0855 3 9 54 016 U 024 U 017 U 

V&nadun MG/KG 32 7 100% 150 0 57 57 22 2 293 27 8 

Zinc MG/KG 126 95% 115 2 54 57 102 115 57 9 
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TABLE D-6 
BACKGROUND GROUND WATER DATA 

SEAD~3 EE/CA 
Seneca Army Depot Acllvlty 

STUDY 10 3093 Rt PHASE ESI ESI ESI RI ROUND 

LDC ID MW-35 MW-35 MW11 -1 MW13-1 MW13-6 MW16-1 
QC CODE SA SA SA SA SA SA 
SAMP OETH TOP NONE NONE NONE NONE NONE 33 
SAMP DEPTH BOT NONE NONE NONE NONE NONE 53 
MATRIX GROUND GROUND GROUND GROUND GROUND GROUND 
SAMP 10 FREQUENCY NUMBER NUMBER NUMBER MW350BJ MW-35GW MWl1 -1·1 MWl3-1-I MWl3-6-1 16101 

OF NYA'MQS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE a VALUE a VALUE a VALUE a VALUE a VALUE a 
METALS 
Ah.tmmum UG/1. 42400 87% 0 27 31 207 7550 J 53 7 J 42400 2810 1850 
Anlimony UG/1. 52 7 13% 0 4 31 168 U 55 5 U 21 4 U 33 9 J 52.7 J 2U 
Arsenic UG/1. 10 13% 25 0 4 31 I B 3 5 U 08 U 93 J 1.4 U 2 7 U 
Barium UG/1. 337 94% 1000 0 29 31 97 3::; 103 J 25.2 J 337 34.3 J 74 2 
Beryllium UG/1. 22 13% 0 4 31 0 3 U 1.8 R 04 U 2 2 J 0.4 U 0.23 
C9dmium UG/1. 0 0% 10 0 0 31 2 4 U 29 U 21 U 2.1 U 2.1 U 0.3 U 
Calcium UG/1. 181000 100% 0 31 31 108000 94700 97500 181000 81500 157000 
Chromium UG/1. 694 48% 50 1 15 31 3 3 U 153 R 26 U ~lff~' 6.1 J 2.7 
Cobalt UG/1. 34 6 45% 0 14 31 2 7 U 199 J 4.4 U 34 6 J 4.4 U 2.1 
Copper UG/1. 32 5 48% 200 0 15 31 21 U 14 4 U 3.1 U 23.3 J 31 U 49 
Cyanide UG/1. 28 3% 100 0 1 31 2 8 B 10 UJ SU SU 5 U SU 
Iron UG/1. 69400 100% 300 22 31 31 W.i.:i.t~IJ ~ii4'1-,,i, 41 .4 J - ~ :mm;~J , . . , 
Lead UG/1. 34.8 32% 25 1 10 31 2.8 B 33 1.1 J 

i 
1.5 J 1.7 U 

Megnesium UG/1. 58200 100% 0 31 31 15600 14600 29700 50300 51500 23300 
Mangone•• UG/1. 1120 97% 300 8 30 31 23 4 !!fl~Ji7iJ 278 Mimi#. ~ 210 
Me<rury UOI\. 006 23% 07 0 7 31 0.1 U 0.18 R 0.04 U 0.05 J 0.04 U 0.1 U 
Ntcl<OI UOI\. 99.8 81% 100 0 19 31 8 3 U 159 U 4U 998 8.6 J 4 7 
Potassium UG/1. 10200 94% 0 29 31 1400 B 4180 J 711)() 10100 6780 J 1670 
Selenium UG/1. 36 19% 10 0 6 31 12 B 1 1 J 0.7 U 3.6 J 2 3 J 2.4 U 
Silver UG/1. 0.98 6% 50 0 2 31 28 U 9U 4 2 U 4 2 U 4 2 U 1 JU 

Sodium UG/1. 59400 97% 20000 7 30 31 13400 :-;,,;.t[~t,. 4860 J 9350 7880 8750 

Thallium UG/1. 4.7 13% 0 4 31 12 U 3 2 U 12 U 1 2 U 1.2 U 4 2 U 

Venedium UG/1. 70.8 52% 0 16 31 JU 303 U 3 7 U 708 5.9 J 33 

Zinc UG/1. 143 84% 300 0 26 31 72.7 58.2 21 .4 143 50.6 156 R 

h Wng\u-neca\S8)£ECA'Ubfn\8Kkgw 11-&\Met■ d•I• P■ Df' I 018 
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TABLE D-6 
BACKGROUND GROUND WATER DATA 

SEA0-43 EE/CA 
Seneca Anny Depot Activity 

STUDY ID RI ROUND RI ROUND RI ROUND RI ROUND RI ROUND ESI 
LOC ID MW16-1 MW17-1 MW17-1 MW25-6 MW25-6 MW26-1 
QC CODE SA SA SA SA SA SA 
SAMP DETH TOP 731 5 34 731 1 NONE NONE NONE 
SAMP DEPTH BOT 728 4 74 727 1 NONE NONE NONE 
MATRIX GROUND GROUND GROUND GROUND GROUND GROUND 
SAMP 10: FREQUENCY NUMBER NUMBER NUMBER 16152 16108 16171 MW25-6 25008 MW26-1-1 

OF NYAWOS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE a VALUE 
METALS 

a VALUE a VALUE a VALUE a VALUE a 
Aluminum UGIL 42400 87% 0 27 31 143 U 90.4 386 162 529 188 J 
Antimony UG/l 52 7 13% 0 4 31 3U 2 U 3 U 2.2 U 2.3 U 21 .5 U 
Arsenic UG/l 10 13% 25 0 4 31 4 4 U 2 7 U 4 4 U 21 U 3.5 U 08 U 
BarM'Tl UGI\. 337 !M% 1000 0 29 31 482 U 85 904 U 85.8 72.3 31 .9 J 
Boryllium UGI\. 22 13% 0 4 31 02 U 026 02 U 027 U 013 U 04 U 
Cadmium UGI\. 0 0% 10 0 0 31 06 U 0.3 U 06 U 0.3 U 0.32 U 21 U 
Colcium UG/l. 181000 100% 0 31 31 116000 108000 104000 133000 118000 115000 
Ctvomlum U0/1. 894 48% 50 1 15 31 1 U 1 U 1 U 2.2 1.3 U 2.6 U 
Cobalt UGI\. 34.6 45% 0 14 31 13 U 12 U 2U 1.3 1.1 U 4.4 u 
Copper UGI\. 32 5 48% 200 0 15 31 19 U 31 1.1 U 0.99 1.1 3.1 U 
Cyonlde UGI\. 2.8 3% 100 0 1 31 5 UJ SU 5 UJ SU 5 UJ SU 
Iron UG/1. 6!MOO 100% 300 22 31 31 296 119 ~-m!J nmn:tl llfiWVQl 266 
Leed UG/1. 34 8 32% 25 1 10 31 15 U 17 U 1.5 U 4.4 1.1 U 05 U 
Mognesium UG/1. 58200 100% 0 31 31 17600 22600 22900 35900 32900 16700 
Manganese UG/l 1120 97% 300 8 30 31 64 2 213 9 7 U 56 22 (;'~-
Mo,cuy UG/l 0.06 23% 0.7 0 7 31 01 U 0.1 U 01 U 002 U 0.1 U 0.05 J 
Nickel UG/1. 99.8 81% 100 0 19 31 25 U 18 2 5 U 2.8 1.7 U 4U 
Polessium UG/l 10200 !M% 0 29 31 998 U 472 843 U 1840 J 1420 10200 
Selenium UG/l 3.6 19% 10 0 6 31 47 UJ 24 U 4 7 UJ 3 7 U 3.4 U 0 7 U 
Sitve< UG/l 098 6% 50 0 2 31 15 U 1.3 U 15 U 08 U 11 U 4.2 U 
Sodium UG/1. 59400 97% 20000 7 30 31 3870 U 9290 8190 PJllllillllJ 16500 14-J-... 
Thallium UG/l 47 13% 0 4 31 59 U 44 4 1 U JU 3.5 U 12 U 
Vanadium UG/l 708 52% 0 18 31 16 U 12 U 18 U 1.4 12 U 3 7 U 
Zinc UG/l 143 84% 300 0 26 31 58 U 2 5 R 14.4 U 7.5 2.2 26.7 

h \togi.m.-c•\SelEECA\bib&n'8•ctcrw 111\Met .. d:eta P-o-2oll 
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TABLE D-6 
BACKGROUND GROUND WATER DATA 

SEAD-t3 EE/CA 
Seneca Anny Depot Activity 

STUDY ID RI ROUND RI ROUND ESI ESI ESI ESI 
LOC ID MW26-.1 MW26-1 MW4-1 MW44A-1 MW44B-1 MW57-1 
QC CODE SA SA SA SA SA SA 
SI\MP DE !If TOP NONE NONE NONE NONE NONE NONE 
SAMP DEPTH BOT NONE NONE NONE NONE NONE NONE 
MATRIX GROUND GROUND GROUND GROUND GROUND GROUND 
SAMP ID FREQUENCY NUMBER NUMBER NUMBER MW26-1 26001 MW4-1-1 MW44A-1- MW44B-1 - MW57-1-1 

OF NYAWOS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE a VALUE a VALUE a VALUE a VALUE a VALUE a 
METALS 
Aluminum UG/l ◄2400 87% 0 27 31 457 38.7 419 U 69 J 288 J 4200 
Antimony UGI\. 52.7 13% 0 4 31 2 2 U 1.4 216 U 1 3 U 1.3 U 44 7 J 
Arsenic UG/l 10 13% 25 0 4 31 21 U 4 U 2 2 J 2U 2 U 14 U 
Barium UG/l 337 94% 1000 0 29 31 332 299 196 J 102 J 72.6 J 36.5 J 
Beryllium UG/l 2.2 13% 0 4 31 0 27 U 0.1 U 0.4 U 01 U 0.1 U 0.4 U 
Cadmium UO/l 0 0% 10 0 0 31 0 3 U 03 U 21 U 02 U 0.2 U 21 U 
Calcium U0/1. 181000 100% 0 31 31 121000 110000 137000 92200 120000 82000 
Chromium UG/l 69.4 48% 50 1 15 31 4.7 073 28 U 04 U 0.4 U 7 7 J 
Cobatt UG/l 3-46 ◄5% 0 14 31 1.1 09 U 4 6 J 0.5 U 091 J 4 4 U 
Copper UO/l 32 5 48% 200 0 15 31 5.7 1 U 31 U 0.5 U 0.5 U 3.1 U 
Cyenlde UG/l 2.8 3% 100 0 1 31 SU SU SU SU SU SU 
Iron UG/l 69400 100% 300 22 31 31 1-:.~;I~-.1J 58 . ◄ J ll9ill~I 114 J J.ftJ&nl.Q! :';~}'~ 
Leed UG/l 34 8 32% 25 1 10 31 78 19 U 05 U 0.9 U 0.9 U 2 1 J 
Magne,ium UG/l 58200 100% 0 31 31 16600 15500 57600 19000 31800 11400 

Manganese UG/l 1120 97% 300 B 30 31 27 5 25 ~;~ 182 219 245 
Me<cury UG/l 0.06 23% 07 0 7 31 002 U 02 U 004 U 0.04 U 0.04 U 004 U 
Nid<el UGI\. 99.8 61% 100 0 19 31 62 16 U 4U 0.7 U 0.73 J 8 2 J 
Pota,sium UG/l 10200 94% 0 29 31 3620 3860 J 7380 1050 J 2150 J 3860 J 
Selenium UG/l 3.6 19% 10 0 6 31 3.7 U 3 4 U 2 1 J 2 7 U 2 7 U 069 U 
Silver UG/l 0.98 6% 50 0 2 31 0.8 U 13 U 4 2 U 05 U 068 J 4 2 U 

Sodium UG/l 59400 97% 20000 7 JO 31M.v·.:~ r:i~~~ : 11700 2310 J 7190 4080 J 
Thallium UG/l 4.7 13% 0 4 31 43 4 7 U 12 U 19 U 4.7 J 1 2 U 

Vanlldium UG/l 70 8 52% 0 16 31 1 3 J 1.1 U 3 7 U 05U 05 U 7 6 J 
Zinc UG/l 143 84% 300 0 26 31 20 5 31 J 19 1 J 3.8 J 2 2 U 57.4 

h \itng\un•ca\S&lEECA\tablN\BM:lg,,i, ih\Met .. ~ Pagt l of& 
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TABLE 0-6 
BACKGROUND GROUND WATER DATA 

SEAD-U EE/CA 
Seneca Army Depot Acllvlly 

STUDY ID ESI ESI ESI ESI ESI RI PHASE 
LDC ID MWS8-1 MW64A-1 MW64B-1 MW64C-9 MW64D-1 PT -10 
OC CODE SA SA SA SA SA SA 
SAMP DETH TOP NONE NONE NONE NONE NONE NONE 
SAMP DEPTH BOT. NONE NONE NONE NONE NONE NONE 
MATRIX GROUND GROUND GROUND GROUND GROUND GROUND 
SAMP ID FREQUENCY NUMBER NUMBER NUMBER MW58-1-1 MW6-4A-1• M'N64B-1- MW6-4C-9- M'N64D-1 - PT10GW1 

OF NYAWQS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE a VALUE 
METALS 

a VALUE 0 VALUE 0 VALUE 0 VALUE 0 

Aluminum UGll. 42400 87% 0 27 31 440 398 198 J 38 2 J 177 J 72 U 
Anlimony UGll. 52.7 13% 0 4 31 13 U 1 3 U 1.3 U 1 3 U 13 U 495 UJ 
Auenic UGll. 10 13% 25 0 4 31 2U 2 U 2U 2U 2U 1 4 UJ 
Berium UGll. 337 94% 1000 0 29 31 71 9 J ◄2 J 104 J 20 4 J 88.6 J 193 J 
B9f)llltum UGll. 22 13% 0 ◄ 31 01 U 01U 01U 0.1 U 0.1 U 0.89 U 
Cedmiooi UGll. 0 0% 10 0 0 31 02 U 02 U 0.2 U 0.2 U 02 U 2 8 U 
Calcium UGII. 181000 100% 0 31 31 113000 109000 138000 121000 142000 79100 
Chromium UG/1. 69 4 ◄8% 50 1 15 31 082 J 0.◄9 J 0.41 J O. ◄ U 0.4 U 2 7 UJ 
Cobalt UG/1. 34.8 ◄5% 0 14 31 06◄ J 05 U 1 1 J 0.5 U 0.69 J 5.4 U 
Copper UGII. 32.5 ◄8% 200 0 15 31 1.5 J 061 J 1 J 0.55 J 0.5 U 4 7 U 
Cyenlde UGII. 2.8 3% 100 0 1 31 SU SU SU SU SU 10 UJ 
Iron UGII. 69400 100% 300 22 31 31 ;r;~a,n~ it~J ~iii\:',. ti1IIIIMII lfd~~ 85 6 J 
Leed UGII. 34.8 32% 25 1 10 31 089 U 0.89 U 0.9 U 0.9 U 0.9 U 0.79 U 
Magnesium UG/1. 58200 100% 0 31 31 17300 16800 ◄5600 ◄9400 14800 34200 
Manganese UGll. 1120 97% 300 e 30 31 84 28 3 989 96 223 124 
Merrury UGll. 006 23% 07 0 7 31 004 U 004 J 004 U 004 U 0.04 U 009 UJ 
Nickel UGll. 99.8 61% 100 0 19 31 16 J 1 J 1 ◄ J 1 2 J 1.4 J 7 4 UJ 
Potassium UG/1. 10200 94% 0 29 31 1 ◄60 J 1790 J 4780 J 1670 J 3340 J 2870 J 
Selenium UGII. 3.6 19% 10 0 6 31 2 7 U 2 7 U 2.7 U 2.7 U 2.7 U 0.99 UJ 
Silver UGll. 0.98 6% 50 0 2 31 05 U 05 U 05 U 05 U 05 U 54 U 
Sodium U0/1. 59400 97% 20000 7 30 31 4180 J 2180 J 8140 6◄20 12300 i/',"'iijl~(il'; 
Thallium UG/1. ◄ 7 13% 0 ◄ 31 19 U 19 U 19 U 1.9 U 22J 
Vanad,un, UOJ\. 70 !l 52% 0 16 31 081 J 1 3 J 0 73 J 061 J 089 J 6 7 UJ 
Zinc U0/1. 143 114% JOO 0 28 31 7.1 J 39J 39 J 3.9 J 3.!l J !l 8 J 

h ~t"Mu\Se3EECA'(ablff\8adgw rll\Mttal ct.la P•oe 4 ot e 





TABLE D-6 
BACKGROUND GROUNDWATER DATA 

SEAD-t3 EE/CA 
Seneca Anny Depot Acllvlty 

STUDY ID ESI QUARTER ESI ESI ESI ESI 
LOC ID MW24-1 MW45-4 M~-1 M\W2-1 M\W3-1 M\W7-1 
QC CODE SA SA SA SA SA SA 
SAMf> DETH TOP NONE NONE NONE NONE NONE NONE 
SAMP DEPTH BOT NONE NONE NONE NONE NONE NONE 
MATRIX GROUND GROUND GROUND GROUND GROUND GROUND 
SAMP ID FREQUENCY NUMBER NUMBER NUMBER MW2◄-1 08108 MV,60-1 M\W2-1 M\W3-1 Mw;7-2 

OF NYAWQS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE Q VALUE a VALUE a VALUE a VALUE a VALUE a 
METALS 
Atumlnum UG/1. 42400 87% 0 27 31 19100 368 U 348 499 747 1240 
Ant imony UG/L 52 7 13% 0 4 31 21 5 U 28 U 13 U 1.3 U 1.3 U 1.3 U 
Al!ente UG/1. 10 13% 25 0 4 31 10 36 U 2U 2U 2U 2U 
Onm,m UG/L 337 94% 1000 0 29 31 156 J 23 4 88 7 J 681 J 72.6 J 100 J 
Berylltum UG/1. 22 13'14 0 4 31 0 89 J 0.1 U 01 U 0.1 U 0.1 U 01 U 

· Cadmium UGI\. 0 0'14 10 0 0 31 21 U 04 U 02 U 02 U 0.2 U 02 U 
Celcium UGI\. 181000 100'14 0 31 31 180000 112000 95100 91700 89400 119000 
Ch<omium UG/1. 694 48% 50 1 15 31 298 13 U 056 J 1 4 J 11 J 2 J 
Cobalt UG/L 346 45% 0 1 ◄ 31 18 7 J 1 4 U 0 5 U 2.5 J 6 .2 J 1 4 J 
Copper UG/L 32.5 ◄8% 200 0 15 31 32 5 1 5 0 5 U 0.54 J 2.1 J 1 5 J 
Cyanide UG/L 2.8 3% 100 0 1 31 SU SU 5 UJ SU 5 U 
Iron UG/L 69400 100% 300 22 31 31 vJSfllSMI 62 8 t;ii&1H~ ~Vf.m.m: J IWaoM w.tit1m, 
Leed UG/1. 34 .8 32% 25 1 10 31 7 2U 09 U 0.89 U 1.1 J 0.9 U 
Magnesium UG/L 58200 100% 0 31 31 39800 24200 31100 58200 16400 24200 
Mangenese UG/L 1120 97% 300 8 3-0 31 ~.J,~l:ll1Hl 5 J im-.rm 271 ilffifflJMj 153 
Mercury UG/1. 006 23% 07 0 7 31 006 J 0 2 U 005 J 005 J 004 U 004 U 
Nid<el UG/L 99 8 61% 100 0 19 31 41 4 22 0 7 U 3.9 J 9.7 J 2.9 J 
Potassium UG/1. 10200 94% 0 29 31 9220 2180 8760 7470 J 3870 J 1870 J 
Selenium UG/1. 36 19% 10 0 6 31 2 5 J 31 U 2 7 U 2 7 U 2.7 U 2 7 U 
Silver UG/1. 098 6% 50 0 2 31 ◄ 2 U 0.98 05 U 05 U 0 5 U 05 U 

Sodium UG/L 59400 97% 20000 7 30 31 5950 10600 iti·~ 18100 5710 13700 

Thallium UG/L 4.7 13% 0 4 31 12 U ◄ u 1.9 U 19 U 1 9 U 19 U 

Vanadium UGI\. 70 8 52% 0 16 31 3-0 9 J 12 U 1 J 1 8 J 1.5 J 2 1 J 

Zinc UG/1. 1 ◄ 3 8◄ % 300 0 26 31 107 68 69 J 4 2 J 7.1 J 6 5 J 

h \f-ng\lf'fleca\SelEECA\l.tilt-t\B1d.g,w 1l1\MHIII dell P•oe sore 





TABLED~ 
BACKGROUND GROUND WATER DA TA 

SEA0~3 EEJCA 
Seneca Army Depot Activity 

STUDY ID ESI 
LOCIO MW70-1 
QC CODE SA 
SAMP OETli TOP NONE 
SI\MP DEPTH BOT NONE 
MAlRIX GROUND 
SAMP 10 FREQUENCY NUMBER NUMBER NUMBER MW70-1 

OF NY A'NOS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE 0 
METALS 
Atuminum UG/L 42400 87% 0 27 31 88 2 J 
Antimony UG/L 52 7 13% 0 4 31 13 U 
Alsernc UG/L 10 13% 25 0 4 31 2U 
Bartum UG/L 337 94% 1000 0 29 31 66 5 J 
Beryllium UG/1. 22 13% 0 4 31 01 U 
Cedmium UG/L 0 0% 10 0 0 31 02 U 
C•lcium UO/L 181000 100% 0 31 31 119000 
Chromil1m UG/1. 69. ◄ ◄8% 50 1 15 31 O ◄ U 
Cobell UG/L 3◄ .6 ◄5% 0 1 ◄ 31 05 U 
Copper UO/L 32 5 ◄8% 200 0 15 31 05 U 
Cyanide UG/L 28 3% 100 0 1 31 SU 
Iron UG/L 69400 100% 300 22 31 31 213 
Leed UG/L 34.8 32% 25 1 10 31 09 U 
Magnes ium UG/L 58200 100% 0 31 31 28100 
Manganese UG/L 1120 97% 300 8 30 31 107 
Merc:u<y UG/L 006 23% 07 0 7 31 006 J 
NICl<el UG/L 998 61% 100 0 19 31 1 5 J 
PotasstUm UG/L 10200 94% 0 29 31 1540 J 
Sekltnium UG/L 36 19% 10 0 6 31 2 7 U 
Silver UG/1. 0.98 6% 50 0 2 31 05U 
Sodium UG/1. 59400 97% 20000 7 30 31 5220 
Thallium UG/L 47 13% 0 4 31 19 U 
Vanadium UG/1. 706 52% 0 16 31 05 U 
Zinc UG/1. 143 8◄% 300 0 26 31 35 J 

h ~•n4ca\SUEECA~\8eckCJlllrf 1k\Metal dlee• P•ve I ofl 



0 



· -



f_) 



SURFACE WATER AND SEDIMENT DATA 
COLLECTED DURING PHASE I RI 

TABLE D-7: SEDIMENT DATA 
TABLE D-8: SURFACE WATER DATA 



;; . ... 



PARAMETER 
VOLATILES 
1, i , i -Trlchlo<oelhono 
1.i.2.2.r.traet11o<oe11w · 
1.i.2-trlcNorooti,..;. · 
i ' i . oicNo,,,.tt,.,,. 
1, I , Olchloroo iheno 
1, Z -Dk:Noroeltiono 
q .~~ 1ioioi) 
1,2:~ --Ben.rene 
~ti,.,,. 
ilmmoiom, . . 
ci'rt>on ci,utiicio 
CO<t>oo i.iro~ . 
CNorobeniffie 
chlorodiiiro.: .. -,ioiiian. 
C No<i,ei,.,,. . 
6.ioi-ofom 
~!H}.~:.,,.;,. _ 
Efll! benlono ... _ , __ _ _ 
M•!'Y!br'Omdt __ _ _ 
l,l!!'Yf ~ -~.!">":' .. 
... !~~-­
"!!~~~~ . 
... !!'Yi~..!~~ .... ~ .~ -­
~1l'-~ ... ·- - --·-. 
Tot,-T oluw - - .. -- . 
toiat_xyi.n.,_-. . . 
T~t:1 ,3-.Di<!!~!'l""P""• ­
Trichlo<oelhono 

~ ~ . -
SEMI-VOi.ATiLES 
i .2-~..,. 
i.).~.;;. - . 
I, 4-l>k:hlof-.zono 
i, 4, S-T rlcHot .(#tt ioi 
2,4,6-Tr\ct,bophtool 
2. 4-0lchlo, opt,o, ,cl . 

!-~~ 
2,4-0lnlwphtnol 
2.4-~IOlutno 
2.&-~utne 
~~~lf>h!!oiont 
2.-e~~---. 
?· ... !~'!!■!"~ rn~!.'!: ... 
2-N~ 
3,3',0kHoroboNldlM 
S-ii11r-oanii,,o 
~-~~:i-~liiyi~~ 
4-~~•!"'< 
~-<;~,3::~)hytphono4 
4-Chlon)an;ino 

STUDY ID: ·· soo, 
Hie 10, 

SAM°P ii>, 

Fi!Pi,.,~ i ~i•P. ! 
97747 

swsfilj.14 
- - ·m;i 

.FIE iii QC cooe:' .. --0\/ 
SAi,W DEPTH i'<iP: 
SAMP. DEPTH BOT: ·- ..... .. iAAiiiix' 

SAi.iii DATE-

UNit 

UOIKO 
iJOli<ci 
iiciii<o 
ijoii(cj 

uciii<o 
iioii<o 
[ioii(ij 

- 'iioii<o - · 
iioii<ci 

- ~UOIK.O 

iioii<o -
uoiiio · 
UOIKci­
Uon<o 
UGll(O 
uciii<o 
iioli<ti 
iJoii<ci . 

. 'i.ioii<O .. 
i.ion<o -
iioii<o 

:ll 
UO/KO uoii<o .. · -
iJGJKo -
iiGiifo -
iioii<cf · 
iiGJi<o 
uoii<ci 
UG,1(0 ... 
iion<ci . -

UOIKci 
Uciii<G' 
iioii<o 
iiOli<o 
uoiKo 
UO/l((l 
OOli<o 
ii<:iii«i .. 
iioiKo· 
uoii<o 
iJoii<o 
iiGiifo' 
Uon<o 
00/KO 
Lioii<o 
ilon<o · 
iio.i<ci 
UO/KO 
ii<in<o .. 
iiGIKo - -
iioiKci 
iioii<o· 

03 
0.5 

seb1MEN.i 
12-iioe-lii' 

VALUE a 

· 11. u 
ii . ilJ 
if. ii 
!7 ii 
17. U 
i7. ii 
ii: u 
ii.ii 
24. J 

. ii. u 
.. ii. u 

ii. ii 
ii. ii 

- 17. ij 
ii. iJJ 
ir. ii 
i7. U 
it. u 
it. ii 

.. if iiJ 
.jj ii 
17. ii -
H . ii 
ii'. Li 
H. iJ 
i7. iJ 
11. UJ 

. i1. LiJ 
. 'i7. iJJ 
. if iJJ 
ii . ij 

. 17. ii 
ii. ii 

. 120. u 
" '120. ii 

i20 Li 
2116. u 
120 u 
120. iJ 
i2ii Li 

· 2eo. ii 
. iio u 

ifo. iJ 
120. u 

· 120. iJ 
.. - - 120. iJ 

iio li 
2i6. U 
i20. UJ 
i20 li 

.. - 2iNi. iiJ 
· - no. ii 
·-· i2Ci. ii 
.. iio. ii 

i20. w 

h -.ng\JtMCalae3teca""'91147 ld1 

. RI PM11 i Slop 1 
97747 

. swsoe3-14 .. .. .. ej11i -
- SA 

03 
0.5 

SEDIMENT 
12-0te-87 

VALUE Q 

18 U 
18 UJ 
19 u 
19 u 
18. U 
ie. u 
i8. ii 
18 li 
h UJ 
i9 li 
is. u 
iii ti 
Hi. iJ 
18. li 
11i tiJ 
iii u 
19 u 
18 ii 
18 u 
i9 iiJ 
18 Li 

·;8 u 
· i9. ij 
i9. li 
i8. u 
18. iJ 
18. UJ 
18 liJ 
i8 iij 
1il iiJ 
n iJ 
ii iJ 
19 ii 

120 U 
120 U 
-i20 U 
:ivo u 
120 U 
120 Li 
ifo ti 
291) ii 
ifo ii 
l2fl U 
120 iJ 
iio u 
120 li 
IN~ m u 

liJ 
iro u m. li.i 
290. u 
i:lo. ti 
120. ii 
120. UJ 

T, 
SEO 

!. 

RI Piui11 1 ~ttp i . 
97747 

SWSDe3-iO 
1131i2 . s,. 
. 03 

0.5 
SEDIMENT 
12-0te-87 

VALU Q 

14 U 
i4 . U 
i4 . u 
14 U 
14 U 
i4 . U 
14. U 
i4 u 
6e J 
14 li 
14. u 
14. Li 
14. Li 
H:ii 
i4. u 
i4. u 
14. U 
i4. iJ 
i4 li 
14. 1.i' 
i4 . ii 
14 u 
14. U 
14. iJ 
14. U 
i4 . ti 
14. U 
14 U 
14 U 
14 u 
14. U 
14. U 
14. u 

190. u 
1ilo U 
1&0 ij 
400 Li ,eo. u 
,eo u 
ieo u 
400 Li 
1eo u 
,i!o u 
,eo. u 
iilo u 
ieo. u 
190 u 
•oo. lJ 
iilo liJ 
ieo UJ 
400 . u.i 
400 u 
ieo. u 
iilo. ii 
ieo . LiJ 

1ATA 
,3 

iliPl>ia_e 1 ~~P. i 
97747 

swsoeii5 
.. .... eJii:i 

.. SA 
02 
0.4 

SEDIMENT 
i2-0.C:v1 

VALUE a 

19. u 
19 u 
19 u 
1e. ti 
ie ii 
1e ii 
iii ii 
,ii. iJ 
,ii. ii 

. ,ii li 
i9. iJ 
i9. ii 
iii. ii 

'' iii ij 
19_ u 
19 ii 
19 iJ 
iii. ij 
18. ii 
iii. u 
19. ii 
18. ii 
,e. u 
i9 Li 
19. iJ ·,e. u 

· ·1e u 
19 iJ 
19_ Li 
19_ u 
i9 u 
19 u 
i8. iJ 

i20 u 
120 Li 
l:io. iJ 
300 u 
120 u 
i20 u 
ifo ii 
300 ii 
"i20 ii . 
i20 u 
i:io. ii 
iio. Li m, iJ 
12() iJ 
300 lJ 
120 UJ · uo ii 
300 . iij . JO() ii 
120 ii 
"i:io. ii 
120. UJ 

~I Pho11 I ~te_j, ) 
91141 

~;Mr-:.·:. 
SA 

~-L 
0.4 

SEDIMENT 
12-tioe.v1 

VA\,U~ 0 

is. u 
15. U . 
is. iJ 
is. ii 
is. ii " 

. 'H. u . 
is. u 

·is. u · 
ii u· 

"ii ii 
iii. ii 
·iii. u· 
1s: u 
is. ii · · 
15. ii 
15. ii 
15 ti 
,·s. ii · 
iii. u 
'iii. ii 
iii. u . 
iii. ij . 
iS: ii 
15. ii ' 
is. u 
iii. u 
is. u 
iii. ii'" . 
is. ii 
iii. u 
is iJ 
;; ii 
i_!i. iJ 

04. U 
i4 ii 
H. ii 

230 u 
94. u 
iM. Li 
i'4. u · 

230. li 
i4. iJ 
M. u 
04. ii 
94. ij . 
i4 u. 
04. ii ' 

2:10: ii . 
.IM liJ 
i4. ii 

':iio". iij . . 
·210. u-· 
. 04. ii -

'"i4. ii 
. i4. i]j .. 

RI ~Hi _i siip j 
91147 

SWS063-S -· · _ ..... -~ 9msL·. 
SA 
o.:i 
-o.◄• - -· 

. SEDIMENT 
· ,2.i>ec:,97 

iiALuEla 

·,s Li 
isi.J 
15. ii 
15. ii . 

. "is. ii 
· iii ii­
· ;ii. ii 

iii. o­.. · is. u 
· · ;5_ ii ­
. iii. ii 

is. ij 
ilii 
15. ii 
' ii ii 

· is. ii 
. i5. u 
i;, ii . 

' iii. ii 
is ii 

" i5 ii .. 
;;: ii ' 

.. "'iiii 
. 15. ii 

is. ii 
. iS: ii 
is: ii 
iii. ii . 
iii. ii ' 

. ;;, ij 
i5 u· 
i5. u 
iUi 

i26. Li 
i20. U 
i:iii. ii 
280 u 
i:iii. ii' 
iii> iJ 

.. i:iii. ii' 
:ieii: ii 
"i:iii. ii" . . 

.. i:io. li 
--,20 ij . 

. . -·-- 120. U . 
- - 120. u· 

·-·· ·· ifo. ii · 
. " ·Ho. ii · 

.. .. ·· - ' i:iii. iij' 
· ·-··· m,. ii 

.. . ·-· --- 290. UJ . 
2iio. 1r 

· - 120. U .... 
· -- - 120. U . 

,20. iij 

~l ~•• i ~i•p i 
91141 

swsoej.i3 
... - . "iijiii, 

- SA 
0.2 
0.4 

SEDIMENT 
1j.iJee.li1 

. vALuela 

14 U 
14. U 
i4 . U 
·,,. iJ 
14. ii -

. i-i. ii 
14. li -
i-i: ii 

· 25_ 
- 14. Ii 

·;r ii 
·;.- ij ' 
· 14_ ii 

. . j,i_ii . 
' i4. ii 
14. ii 
14. U 
14. iJ 
i-i. iJ 
ii: ii 
i4 ii 
i4. u 
,.:u 

. 14. iJ 
14. U 
14. iJ 
14 u 
i4. u 
j4 u 
14.iJ 
i4 u 
14. iJ 
14 U 

93 U 
gj u 
ei li 

220 U 
93 Li 
hiJ 
"ii ij ' 

·22ii ii 
' hii 
93.U 

" iiUi 
83 ii 
83. ii 
i:i. ii 

220. ii 
iii ij 

. 83. ii 
220. ii 

.. Ho. Li 
iij ii 
gj u 
iii ii 
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STUDY ID. 
soo. 

i.ociD: 
SAMP IC>: 

. FIELD QC CODE: 
. • SAMP. DEPTH 'toP: 

si.MP. DEPTH iiof: 
MATRIX: 

SAMP. iiA're: 

PARAMETER UNIT 

~-C~ pi,tnyi ·- ~~~ 
~-11•~!"". ~~ . 
~ --· · __ IJ0"5(! __ _ 

=~~ ~~ . 
~oiii!fiii~,. . _ .. ~-U_M5(! .. 
Btnto(t)py,n_ _ _ _ ... _ _ UGIKO _ __ 

Bento(b)tluomhoM - .. ... - \JG/l(Q - -
Btn:O(~ .. --- UO/KO_ ... . 
Btnto{l~'- ___ _ _ _ UGIKO __ 

!!{~-<;~__9)'1'!_1h~ ~~ - . 
l_!l!(?·<;~~r'r.!>!<._ - \IGll5~. 
!t!2~~"'!'< IJOIK_(!_ _ 
!!1!12-~ll_,l!,e~_i. __ !)_Gl!(<t .. 
~ - ~<! 
Cotllaolt UG/KO 

c...;..;,. . .. .. . liOl!(<i 
~~ !J.<ll!<~ .. 
Dl-r,.oc¥1>"~!!" - - IJ_OII<~ . 
~N(~.h~ . UO/K~ . 
Dll>ffllofuron UGIKO 

~J'!l!'liiai!_ . - ·- ~Oli<Q _ 
~ .... . UO/KO - -- .. 
~ UO/KO Fiumne- . --- - .. .. _., 00/KO . - . 
ti.~itni -- iiori<ci' -
11e-· · · ·-· uO/Ko 

He~•-__ UO/KO -· 
Heuchloroetllnt UO/KO 
~~~1~2}~-~ _ . iiatiio ·-
'~---· -· ·· •-·- · ·· ~~ -
H-Niw~ __ UG/110 .. ,_ ... 
H-Niw~ . ... UG/110 ___ •. 

"~------ ··· - ~9. .... 
-- UO/KO ~ . ::· · ~1L .... 
Ploenonllrtno UO/KO Phenol ...... ··------ . UO!Kii --- - . 

~,;._ . - ----· lK3/i<c?° 
PESTICIDES/PCB1 
4,4'-000 ...... - . 
._,. .. ooe· · 
4,4'-00i ·- . 
~ -- -
~~-BHC _ .... .. 
~ --· · --­
Aroclor-1018 
Aroclor-1221 ···· 

Aroclor-1232 
Aiocior-124i 
.t.iocio,. jz4a 
Atoclo<-i:iS◄ 
A,ocio,'. jieQ 
iieia:ette .. 
oiiia-eiic 
Ololdoin 
Endoiulitn I 

UGIKO . 
iJGJKo 
001Ko 

' '(fc;@ 
UGJKO 
UGIKO 

. 'ijGJi<(j' -· 

iJGJKo ·· 
liGMo .. 
UGJKo ··· 
UOIKO 
uOli<o 
0011<0 

lii()/1(q :: :.-
\JG/Ko 
UOJKO 
iiMo . 

h '""9\ltntea"83HC.t~ 7747 .>11 

RI Pht1t I Sltp I 
87747 

swsoe3-14 
· m11 

ou 
0.3 
0.5 

SEDIMENT 
i2-Dic-i1 

. VAI.UE 0 
120. ii 
izil. Ii 
1:ici if 
iiii. Ii 

. iJ. i 
i20 . .. 

··· ;40 ·-
' i10. ----roo. j 
120. --· 

' i2ci. li . 
i:ici. i.l 

. i20. i.1 
i20. ii 

-· ·;,, i 
24 J 

150. 
iio u 
i:io. ti 
·:w. J 

Uo. ti 
li.U 

"' - . 120. ii 
2;o. - . 

.. 5.3 u 
i:iii. ii 
120. ii 
i:iii. tij 

· i:io ii ­
. iijj 
.. 120. u 
· i:io. u 

--- -" i20. ii 
i:iii. u 
120: ii . 

· no. ii 
"ii. j 
. ii. j 
200 ... . 

Hu 
HU 
5.ii li - . 
·, ii 
3. iJ ..... ,. ii . 

iii. li 
izo. if 
si iJ 
5i li 
st. i.l 
;e li 
59. ti 
" j ii . 

:i. ii 
5.i ii 

- j _ ii 

RI Phtn I Sltp I 
87747 

SWSDe:1-14 
83111 

SA 
0.3 
05 

SEDIMENT 
12-Dte-97 

VALUE Q 
120 U 
120 U 
izo u 
i2o ii 
ii J 

110 j 
' jjo . 

ieo 
lici J 
i:io 
i20. Ii 
i 20 U 
120 u 
miti 
i20 ii 
It J 

150 
120 l.i 
i20 iJ 
29 J 

110. U 
i 2 J 

i:io. i.l 
250. 
120. u 
120. u 
i:io u 
120. UJ 
120. ii 
i7 J 

120. iJ 
120. ii 
Ho. Ii 
i2i> u 
120. ii 
290. i.l 
io. i 

120. ti 
1110 -

8. l.i 
8. U 
8 ii 

31 U 
31 U 
j _, u 
80 ij 

iio ti ­
eo u 
90 i.l 
80. u 
iio u 
ei>ii 
i1 ii 
3.1 ii 
. 8. U 
,, u 

TABLE D-7 
SEDIMENT DATA 

SEAD-13 

RI Pht1t 1 Slop 1 
87747 

SWSO&l-10 
93112 

SA 
0.3 
0.5 

SEDIMENT 
12-0.C:97 

VALUE Q 
1110. U 
1eo. u 
ieo u 
190 U 
iio. iJ 
25. J se. J 
'ff j 
' 54 j 
ieo. u ieo u · 
leo. u 
iilo. u 
ieo. u 
ieo. ti 
100. u 
41. J 
l .i J 

180. U 
1110. U 
1IIO. iJ 
92. J 

180. U 
43. J 

iio. u 
i110. u 
1110. U . 
ieo. UJ 
180. ii . 
27. J 

1110. U 
100. u ieo ii. 
ieo. ii · 
ieo. u 
400. u 
' 37_ j 
ieci. u 
4U 

2.1 U 
:i:jj 

. i:i 
:i 1 U 
2.1 U 
:i.i Ii 
41 . u 
84U 
4i. ii 
41 iJ 
<ii . u 
4i . u 
<ii . u 
:iiii 
2.1 ii 
4.1 ii 
ti i.l 
· \, \ 1 

RI Phut I Sltp I 
87747 

swsoe:1-1s 
. i:i11:i 

. SA 

02 
0.4 

SEDIMENT 
12-Dte-lit 

VALUE Q 
120 U 
ho u 
i2ci U 
i20 ii 

7'.4 j 
75. J 
74 j 

130 - . 74 j ' -
·e:i. j 
120. U 
120 i.l 
120. U 
i2ci. ii 
120 U 

17. J 
100 j 
8.4 J 

120. i.l 
12. J 

120 iJ 
8.4 J 

120. U 
i110. 
120. U 

·120. U 
120. iJ 
120. UJ 
i2ci. iJ 
85.J 

i20 U 
120. U 

- i2i>. ii 
. i20. i.l 

120. li 
300. iJ 
'9. i 

120, i.l 
120. i 

ii2 U 
82 iJ 
82 u 
3.2 l.i ;· 
3:i U 
:i.:i u 
eui 

·uo. ii 
82. U 
8i. u 
92. l.i 
82. U 
92_ ii 
321.i 
32 u 
92 Ii 
31 li 

RI Pht1t I Slop I 
87747 

swsoli3-li 
831i4 
. SA 

02 
0.4 

SEDIMENT 
12-Dte-97 

VAI.U Q 
94 . Ii 
114. u 
114 i.l 
tM u 
M. ii 
t .2 i iI j .. 

lU . ii. J . 
87 j 
i4. u 
M. U 
i◄. i.l 
94 ii 
i4. ii 
114. u 
13. j 
94. i.l 
94. i.l 
" · u iM. iJ 
94 ti 
IM. i.l 
:is j 
114. ii 
94. i.l 
IM. i.l 
94. i.lJ 
94. ii 
i .5 J 
114. ii ' 
04. li 
li4. ii 
M. ii 
114. ii 

z:io. iJ 
' ii j 
M.ii 
,,: j 

4.7 u 
4.7 i.l 
4.7 ii 
:i.4 i.l 
2.4 u 
:i.4 i.l 
47, ii 
'tie ii 
47. u 
,if ii' 
47. ti 
47. ij 
47. i.l 
2◄ ii · · 
Hii 
Uii 
Hii 

RI Pht1t I Sltp I 
87747 

SWS063-5 
· " e:i11s 

. SA 
0.2 
0,4 

SEDIMENT 
1:i-0te-i1 

VALUE c:i 
i20 U 
120. ii 
ifo Ii izo. u 
i2ii. U 
3:i::, 
3ii. j . ,u 

. 3fj' 
:iU 

i:io. ii 
i2ii. ii 
iio. ii 
i20. ii 
'iij :; ·· 
15. j 
4j_ j 
8,5 j 

120. u 
8.8 j 

i20 li 
.;:, 

120. u 
i2. J 

lici. ii 
i2ci. ii 
i20. ii 

. i20. iij 
i:itUi 
28. j 

i2o. u 
i20. i.l 
i20. if 
iiii. ii 
iio. ii 
:iio. jj 

35: J 
'i:ici. li 
? L 
5.9 u 
5.9 u 
5.9 i.l 
3. ii 
:i. li 
iii 

!it: ii . 
120. ii -
5ii ii -
sil ii -
50. ii 
si. ti 
59 ii 
3 ij . 

:i. ii 
! .iii 
' :i. ii 

RI PhtH I Step I 
. . . 87747 

SWS003-i3 
· ·e:iiis 

-- SA 
02 

·04 
SEDIMENT 

1:I-Dee-97 

VAI.UE 0 
. 93. U 

i:i. u 
93 iJ 
h . iJ 
ii. u 
ii:i. iJ 

- 93. ii 
- ·- i:i. u 
·-- ·,iii . .. 

03. li 
vi u 
iJ.l.i 
il:i.ti 
il:iil 
tiii 
93 u 
ui.l 
i2. J 

' i:i u 
93. U 
t:i. u 
7.8 J 
hu· 
03. u 
ii i.l 

. 93. ii 
93. ti . 
if uJ 

·n . ii 
93 U 
93. iJ 
ilil 
il:i. ti . 
93. iJ 

''' i:i. u 
" 220. li 
. ii .4 J 

- . tJ u 
Iii. i.l 

4.8 
4.8 

- 4.& 
2.4 
2.4 
2.4 

- --48. 
li4: ·.e· 
oie. 
40. 
48. 
48. 

.... 2.4 
24 
4.8 
2.4 
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ti T 10115199 
SEDI ATA 

s. ,l 

I 
sTi.ibv ID: RI f'.hi11 1 Sl•P. 1 RI Ph111 1 Slop 1 RI Ph111 1 Slop 1 RI Ph1111 Slop 1 RI Ph111 1 Slop 1 RI!'!'•!• 1 Step_ 1 RI Ph■se 1 Slop 1 . 500: 87747 87747 87747 87747 87747 67747 67747 

i.ocio: swsoej.i4 SWSDel-14 SWSD&3-10 swsliei-15 SWSDel-9 SWSDel-5 SWSDel-13 
.. ~~~-io · · · ·m11 83111 8:i1'u 83113 il11i4 ·-· . 83115 iifoli 

FIELD OC CODE: ·oo SA SA SA SA SA SA 
SAMP. DEPTH TOP: 03 OJ OJ 02 02 0.2 02 
s.\MP. DEPTH ilot: ti.5 OS OS 04 0.4 . 0.4 0.4 

. MATRUt SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
SAMP. DATE: 12-Dlc-97 12-Dlc-97 12-Dlc-97 12-Dlc-97 li-Ooc-97 i2-0ee-li1 1:i-iiee-!i1 

PARAMETER UNIT ilALiiE a VALUE 0 VALUE 0 VALU! 0 VALUE 0 VALUE O VALUE 0 
Endo1utf1n Ii UGIKO 

0

5.9 u 8 U 4.1 u 82 U 4.7 U 5.9 ii 48 U Endo1ot11n ,utiiie liGii<ii Hli 8. U 41 U 82U 4.7 u 5.9 ii 4.&U ~~~!iido_ . iioii<o . 5.9 Ii 8 U 41 u 82 u 4.i iJ sou 48 U 
Eo4'inkolono ooii<o · - 5.i li ii ii 4.1 u 82 U 4.7 u s.ou 4.8 ii 
ciaimii-i!~ uOJiio · , . ii 3.1 U 2.1 U 32U :i.4 Ii . 3. Ii ·2.4 u 
Ollffl\a-ChlotdoM ilon<o :i Ii 31 U 2.1 U 32 iJ 1.4 u 3. u 2.4 U 
titptoct,I« . . ... iiOli<o :i Ii 31 U 2.1 li J :i u 2.4 iJ u, 24 u 
Hlj>l~~'!!d' iJGli<<i :i. u 3.1 U :i.i u 32 U :i.-i Ii :i. Ii 2.4 Ii 
MJll<>~k>r . ... 00/i<o 30. ii 31 U :i1 . U 32 iJ 24. ii Jti ' ii 24. u 
T_o_•lf'h!n• . - ~.9. ~ ~ 310 U :iio. u 320. u ~•ti !i - ~ , i! ~~ti ~ METALS 
~ -·-·· iioii<o · · 9,230. 7,0.10 2,800. 12.IIOO. 9,090. 12,700 . 15,200. 
Antimony ·- -· i.iiiii<o i .2 liJ 97 UJ .7 UJ .. ; 

UJ 9tl UJ .. . 99 ijJ ·.1sluJ· 
Anonlc J.iOli<o 3.2 3.1 2.5 S. 3.3 3. 5.li eirium · i.iGli<c; . 83.9 48 8 28.8 70.9 82.7 57.7 94.4 
~ i.iGii<o J 25 .08 49 :43 .48 .Ii 
CtdrrllJm i.iGli(o .1 li 08 U 011 U 09 U 08 U .09U oiliu c,ioum i.iGJi<o 89,000 47.400 211,000 27,300 103,000. 3,750. 19,600 t~ ;,ioii<o 17,3 12 4 i .9 23.1 15.2 19 2 244 ccibaii ----- i.lGii<o id 82 i .1 12.8 8.9 1. 13.J 
~~ M°~o - :iti.5 22.1 74 334 11i.7 iil.2 :iii.ii 
Cr_onlclo - ·-·. i.loii<o ·_ jjg ~-J .99 UJ .8:i UJ 1. UJ .72 UJ i iJJ . 8IUJ 
1""1 i.i-ciii<o 19,800. 12.700 8,380, 24,600. 17,200. 20,000. 29,700 . 
i.iid -· · ·. -

iiciii<o . 35.4 24 9 3.4 34 .7 17.2 Iii. i5.7 ~!i>i-~ . ··•· · -· MG/Ko· . - fi ,:ioo 7,590 . . 18.ioo 9,480 5,850. 3,820 7,140 
~~'! _: _: . Moii<G . - 746 . J 475. J :i15 559 J 255 J 217 J 520_ IJ 
M~ i.l°Mo . 07 li 09 U .osiJ o1i u .07 U ,07 U .08 U 
Nid<II i.ioit<o 29 20.8 4.5 32 I 20 J 18 9 388 Pot.ii,1\Jffl MoiKG 1,180. 1.180 509. 1,980 1,280 1,380. 1,1140 
s.ienlum i.ioiilo 1.7 I 3 MU 2 I uu 1.4 

It 
Sivoi·-· iiOli<ci ju 58 U 42 U .81 U 54 U 8 .45 U - MG!i<o 202 U 343 122 U 288. 170 172. 130. U 
ihalloum i.ioii<o 2.i U I 7 U 1.3 U 23 18 U u 1 i' 
vinacit.m MGii<o 20.li 15 8 11 7 24.3 17 j 20 ii 24. 
llic i.ioii<o iii. 97 4 24.7 4j2 68.8 60.4 72.1 

h wno\sonoc.olle3"ca~7747 Ids P1913 



STUDY ID 
SDG: 

LOCici 
SAMP ID: 

FIELD QC CODE: 

PARAMETER 
VOL',TILES 

SAMP. DEPTH TOP· 
SAMP. DEPTH Bc:iT: 

. MATRIX: 
SAMP. DATE 

UNIT 

t . t , t -T rid11oroolh1n1 UC/KG 
I, 1.2 .2-h~ld,lomtlhtnt UGIKG 
,.,.2-rrlcNo<ot!hw uc/Ko 
,. , .o,ci,iorotii,,,,. . UG/KO . 
i .1-~itieno iioii<i:i · 
t .:i-oicii1on>eiiiw iion<o 
i.~-~~;;.t,C>iali · ~~ 
t.2-!)iclllolop,ope._,e U<lll<() 
AcoloM UGIKO 
Btruone iiGIKO 
8"oimdtc:Hon>mtti.ini UGn<O 
Btomoio.m . UGIKO 
ci<bon diwfflcio . iiGJi<o . 
ci.iionie~· . .. iidii<o . .. 
CNoroboNint Ucii<i:i 
ciiioiodlli. .. , ..... iiiicie · ooii<o 
ciiio.wti,ine . . liGri<o 
cNon>ioini iidit<o · 
Cit1,;.llk:hlorof>ropent . ~cj 
Eillyil>t<\lont IJO/t(q 
M_•!>Yi ~ .. ll<ll!5() 
!!•!"/! ~ _k_t!OM . 110/K_(! 
~-... • __ . • .• UGIKO __ 
M_!illyi tlhyf ~!'On" . . . IJG/K()_ 
..... ,nlOl><,tyt k- __ .. _ uG/Ko 
~yltr,e chloridt . U~() 
~tyrtnt_ . . - . . . IJ()'!(() . 
T-lll«w UGIKO 
Toliin. . . . Uoii<O 
!~£1.(xy11ioei _ _ _ . ~~G . 
!~':1,~~ lJCllt(~ .. 
T ricHotoolhtnt UGIKO 

,tta{t~~ll~S uo,i<(! 
i ,2-0ii:lllorob«i.ione 
i,;.~..,. 
i,4-~ffl 
? -~-~t ~,oi 
2.4.9-Trtct1lon1plleool 
?,•-~~­
~-~ -~~~ 

2 ···~ 2, 4-C>Wtr--. 
i .ii-~ ' 
2-C~ipi,~ 
2-~ --
2-M•~-
? · """""-""°' 2-Nln>-
2-NHropl>ffi>I 
3,3'-0kNon>beNidlnt 
3-Nit'otnlline 
t~~2-fflllhylpheno! 
~-llromophenyl phony! ~!her 
4-Chloro-3-m1f,y!pl,1nol 
4-C~ 

liGJKii 
i.iGn(cj 

'i.Ji:lli<i:i 
iiGn<o 
iiGIKO 
iji:i,i((i 

iioiiio 
ij(i,i(ij 
i.JGn<ii . 
iiGJi<ii 
iji:;,i<ij 
tiGll(O 
i.Jcii<<i 
UG/KO 
tiOIKO 
UG/KO 
i.JGll<<i 
i.JGJi<ci 
liGn<o 
iiG!i<o 
i.JG1Ko . 
uoiK<i 

h lonQlltMC.llsllltta~77•7 111 

RI Pt,111 I Stop i 
87Mll 

swscieJ-7 
83101 . sA 

0.7 
ci.il 

SEDIMENT 
4-0tc-97 

VAi.UEjQ 

19_ u 
18 u 
19 u 
18. u 
19 u 
ie. iJ 
ie. u 
18. ij 
iii. iiJ 
tii iJ 
Hi. U 
i8 ti 
i8. ii 
iii. ti 
i8 u 
1i. U 
18. ti 
iii u 
19 U 
ie. u 
ti u 
ii. ij 
ii. ii 
ii. i.JJ 
iii. iJ 
ii ij 
ii. ii 

' iii. ti 
iii. ti 
is u 

. iii. ti 
· ie ii 

til. ti 

120. u 
i20. ti rn; u 
36o ti 
i20. u 
iici. iJ 
iio. iJ 
300 UJ . 
mi iJ 
ifa ti 
i20. iJ 
iio. ii 
i20. ti 
iii> u 
30i> ti 
120. ti 
120 u 
:ioci. UJ 
300. iiJ 
120. ii . . 
i20. iJ 
j2ci, iiJ 

RI Pt,111 t Sltp t 
97Mll 

SWSD93-1i 
93102 

SA 
OS 
07 

SEDIMENT 
5-0tc-D7 

VALUEIO 

14 U 
14 U 
14 U 
14 U 
14 U 
14 U 
14 U 
14 ti 
14 U 
14 U 
14 ti 
i4 iJ 
14 U 
i4. U 
14 U 
14 ii 
14 U 
14 U 
14 U 
14 u 
14 ti 
i, ii 

.. i, ti 
14. iiJ 
j4 u 
14 ii 
iui 
14 ti 
14 U 
14. U 
14 iJ 
14. ti 
14. ti 

ee u 
ea. ti 
ee u 

2io u 
.. iJ 
ee u 
ea.u 

2io tiJ 
ea. u 
ee. ii 
eli iJ 
ee u 
ea ti 
81. U 

210 U 
ee u 
ee. u 

210 UJ 
:i10 iJJ 
Iii. iJ 
Iii. Ii 
ei. tiJ 

fABLI! D,7 
SEDIMENT DATA 

SEA0-43 

RI PhiH t SitP. 1 
97Mll 

SWSDe3-9 

RI Pna1i i Step I 
87Mll 

swsoe'le 
93103 

SA 
02 
04 

SEDIMENT 
11 -0.c-D7 

VALUEIO 

te u 
ie u 
te u 
18 U 
te u 
te u 
i9 u 
ie u 
10 J 
ie u 
te u 
ti Ii 
ii u 
ii u 
11 U 
tli u 
11 U 
11 U 
11 U 
ie u 
te. U 
19. u 
19. Ii . 
11. U 
ti. u 

' iii. u 
ie. ti 
it u 
ti. u 
ti u 
Iii . U 
ii u 
19. u 

150 U 
150. U 
150. U 
380 U 
150 U 
150 U 
150. U 
:,eo UJ 
150 U 
150 ti 
150 U 
i50 u 
150. U 
150 U 
3eO u 
150. u 
i50. u 
3M UJ 
:i8o tiJ 
ISO. ii 
iso. ii 
i~ UJ 

N;'f 

83104 
SA 
05 
07 

SEDIMENT 
11-Dtc-97 

VALUEIO 

au 
rou 
au 
rou 
au 
au 
aii 
~u 

. a~ 
rou 
ali 
ali 
au 
fuiJ 
au 
au 

-u *u au 
au 
mu 
*ti au 
row 
~iJ 
~u 
ali 

-u au 
au 
-Ii 
-ti 

-u 
150 U 
150. iJ 
150 U 
360. ii 
;50 ii 
150. ii 
150. ii 
:ieo. tiJ 
150. U 
150. U 
i50. ii 
150. ii 
150 U 
150 U 
380 iJ 
150. Ii 
150. U 
380 i.iJ 
380. iJJ 

· iso. ii 
ISO. ii 
iso. uj 

RI Ph111 1 Slop t 
97998 

SWSDel-12 
83105 

SA 
09 
oe 

SEDIMENT 
tl -Dee-97 

VALUEIO 

ti u 
ti u 
ti u 
te ti 
ti. u 
ti Ii 
te. u 
ii. ij 
ti. liJ 
1i ti 
ti u 
ti. u 
ie iJ 
ii. ii 
ti. u 
ti. u 
Iii u 
Iii u 
tli u 
ti u 
ie u 
ii u 
18. U 
ii tiJ 
ti u 
til. Ii 
ti. Ii 
ie u 
ti u 
11 U 
it iJ 
1i iJ 
11. U 

130. U 
130. U 
130. U 
)10. U 
130. u 
130 u 
130. iJ 
310 iiJ 
130. U 
130. u 
130. u 
130 U 
130 ti 
130 U 
310 U 
i30 u 
130 iJ 
:iii>. UJ 
ito. tiJ 
130 ii 
130 ii 
i34i. liJ 

Ri_ P1111i 1 Slop i 
97868 

swsoeJ.iil 
83109 . sA 

04 
0.8 

SEDIMENT 
11-Dec-97' 

VALU Q 

21 . U 
21 . u· 
au 
:ii . u 

' :it . u 
:ii . ii . 
21.ii 
ff ii -
ff tij 
21 . ii . 
21 . u 
21 . U 
2i . ti ... 

' if.ii 
:ii. u 
21 li 
:ii. ti 
21ii · 
:ii . u 
2i . U 
21 . u 
2iii ' 
ii. ii . 
:ii tij 
:ii. u 

' 2i . if - ··nu 
·· 21. ii 

2i. U 
2fi.i 

. · 21.u 
. 21 . ii . 
' jj(j 

100. ii . 
ii;o. i.i 
ioo. u 
:i40. il 
'iiio. ij 
uio: if 
100. u 
:icii. iij ' 
100. ti 
100. ij . 
100. if 
ioo. ii 
100. u· 
toci. ti 
240. U 
100. u 
iiici. u 
·2•6. tiJ 
240. ijj 
too. u - . .... ioo. u· · 
iiiii. iiJ 

RI Ph111 I S~•p I 
67668 

SWSDel-17 
'93107 
. SA 

03 
0.6 

SEDIMENT 
it-Dee-97 

VALUEIO 

27 U 
27 U 
27. u 
27. u 
27. u 
27. u 
27. U 
27. (J 
27. tiJ 
27. ii 
:iT u 
27. ti 

·21. ii 
:i7 ii 
27. U 
27. u 
27.U 
ii. iJ 
27. iJ 
i!7.li 
27. U 
:i7. ii 

. fr ti 
·21. ti 
27. U 
27. u .. 21:u 
:if u 
27. u 
27. u 

. ·21. iJ 
27. U 
:ii'. u 

mu 
~i.J 
mu 
530 U 
~u •u 
220. ii 
iliili 
mu 

-u mu 
~iJ 
*ii 
mu 
=u 
mti 
~u 
~w 
~w 
iliU 
filli 
ili~ 

IO/t!/99 

Pagef 



i­
t 
i' 

STUDY 10: 
·- . 500: 

LOCib: 
.. - SAMP io: 

FIELD QC CODE 
SAMP. DEPTH TOP: 
SAMP. DEPTH BOT: 

- MATRiX: 
SAMP. DATE: 

PARAI.AETER UNIT 
4-Chlorophonyt phenyl elhor UGIKG 
4-M•lhylpl1•nol . llGIKG 
N:enophlhene UGll<G 
N:enop111hyion. uGJi<o 
Atllh<oc.ne UGll<O 
e,n1o(1).n!h<KAM UGIKO 
B!!"o(•Jf'Y'_•no . . UOti<(! 
!leruo(b)lluoronlhonl UGIKO 
B4ruo(gt,1J~. tiClll<o 
84!'-'<>(k)~~ . . . . ll~(l- . .. 
fl1_1(2:(,~~_!'Y)mtlhont ll~(l _ 
Bi1(2-C~~~ ____ U(,(K(l 
1!11(2-c:~"P."'P.Y',-~ llGll<q 
1!1•(2:Elhy!>l_~)ph_~_•l•M . . ll~Q ·--· 
Butylblnzy1plllhalaM UGll<G 
ciir1>aio1e . .. . . iiGli<ri 
i:i,,y,eno UGll<G 
iil-n-butytj,/,_tl_l•~~ . ~~~ 
Ol-n-octytph~•'! - . !JGll<q 
Oibe~_(!.hJ!n!'v~. ~(l 
();beruofuran UGll(O 

cii.~_J>i,ih,ii_•~. ~~<i 
t>tmt~~•-'•. llg,:,<q . 
Fluoronlhono UG/KG 
Fiuo.in. . . iiOIKO . 
Hexitc:Not'Obtnzffle UO/KO fie.~ -· ooiiio __ _ 
ii~~~~-,. -~q -· 
H1ucl,loro1flono UGll(Q 
i~no(i,2.~ . ~~~ . 
I~ --- - -- . ',!_GIK(l 
'!·!lilrn.!~oml!':9_. ~(l 
'!-N~ - ~(l 
'tl'f!'l~~ - . ·•··· - lJQIKq -
N-ru•no UG/KO 
~!"!~.. - ~~'! .. 
Ptien1nthreoe UGn<O Phenol - . .. . . UO/Ko .. 
~no _ .. . IKllKO 
PESTICIDES/PC Bl 
4,4'-000 
4,4'-00E 
4,4'-00T 
min 
A.lpha-BHC 
Alpha -Chlordane 
- -1018 
--1221 
,,,,,ciod232 
Atodof-1242 
--1248 
Aroclor-12~ 
Arodo,-12&0 
S.ll,BHC 
Ooil•BHC 
Oleki1n 
Endooulfan I 

uon<O 
"'IJGIKO 

UG/KO 
(ia,i<o 
iiGJKG 
UGJKO 
UGIKO 
liOtK<i 
uGtKci . 
UO/KO 
UGll(Q 
iJGtKo 
iiOtKo 
UGIKci 
00/KG 
UOIKO 
UGIKci 

h -.ng1unoca\163"ulq,!!774 7 "11 

RI Ph•.•~ ! ~l•p ! 
871168 

swsoeii 
. &3101 

SA 
07 
0,9 

SEDIMENT 
4,()oe-97 

VALUE 0 
120. U 
jfo u 
i20 iJ 
i20. (i 
120 iJ 
13. J 
h J 
37. j 
12. J 

i26 u 
120. u 
i20 u 

. 120 li 
25 . J . . 22. J 

120. UJ 
jj J . 

14, j 
120. u 
1:i.o. iJ 
1:io. u 
120. ii 
12() ii 
·,2. j 
120. li 
i20. u 

-··120. u 
iro iij 

. i:io. ii 
i2. J 

i20. u 
i20. u 

-;20 ii 
120 u 
i:io . ii 
300. UJ 
.. i4 . j . 

ifa ii 
. 23. j . .. 
92 u 
82 u 
e .2 ti 
32 u 
hli 
Hu 
92 li 

130 u 
82 iJ 
eu, 
9:i_ li 

· ei u 
e:i. u 
3.:IU 
Hli 
ti2 U 
:i.2 ii 

SEDIM 
SEAu-,,3 

RI f>!'•te i Stop_ 1 RI Photo I Slop I 
871168 871168 

SWS08l-il swsoe:,.o 
&3102 83103 

SA SA 
05 02 
07 04 

SEDIMENT SEDIMENT 
5-0oe-97 11 -0oe-97 

VALUE Q VALUE Q 
BB U 150 U 
ile u 150 U 
ee u i50 u 
BB. ii 150 U 
7.3 J 150 u 
51. j 15 J 
58 J 2:i J 

120 J 23 J 
44 J II J 
n8. u 17 J 
ne u iso. u 
eil u 150 u 
88 U 150. U 

110 J 13 J 
BB. U 150. U 
v.4 J 150. UJ 
73. J 22 J 
18 J 95J 
~B U 150. u 
19 j 150. u 
u ii 150 U 
88 U 150. u 
eeu 150 u 

100. 31 J 
88 U ·150, u 
89 u 150. ii 
le. u i50. u 
ie l.iJ 150. l.iJ 
ee Ii i50. u· 
37 . J i4. J 
ii, li 150. U 
eil u 150. Ii 
i9 u 150. ii 
ee li 150. iJ 

. '' ii i50. u 
210 UJ :ieou 
!I . J 12. J 
i8 u 150 u 
80 j 24 J 

44 U 7 3 U 
. 4 4 u 1.3 Ii 
-... ii 7 3 u 
:i 3 U 39 u 
2 3 U nu 
2 3 U nu 
44 u 73 U 
ID U 150 u 
44 u 73 U 
44 U 73 u 
44 U 73 u 
4j u 73 u 
◄ 4 u 73. ii 
pu Uu 
2 3 U Hu 
4 4 u 7 3 u 
23U Hu 

0/15199 
,TA 

RI Pha_tl I Sl~p I . RI Phu• 1 Step 1 __ R_I_Phlt~: j 5.'•P.1 RI Pi.m 1_ ~l•p I 
87888 871168 871168 67668 

swsbhti swsoe:i:12 - · ·swsoe:i-ie - swsoeii1 
· ·e31oc . .. 83105 · ···· · ej1oe ... ii:iio1 

SA SA sA SA 
05 09 0.4 03 
07 08 o.e oe 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
11-0oe-97 11-0ee-97 "it -Oec-97 I 1-Doe-97 

VALUE 0 VALUE 0 VALUE 0 VALUE Q 
150 U 130 U 100 U 220. U 

.. 150. U 130 U 100. u 220. U 
150 U 130. li ioo. u 220. u 
150. U t:io. li 100. u 220. U 
150 U 130. U 100. ii 19. J 

12. J 95J 9.1 J 130 J 
15 J ti j io. J ito. J 
33 J 14. J 15. J 240 . 
II . J 94 J 12. J 150. J 

150 U 14. j vo j 150. j 
150. U 130. li 

.. . . -
100. u 220. u 

150 U 130 ti iixi. (i 2io u 
150. U ;50_ u · ioo: ii . :ifa (j 
9.9 J 19. i 8.3 J :i.2. J 

150 iJ 130. u ··,oo: u . 18 J 
150 iJJ iJCi. UJ 100. l.iJ 32. J 

15. j 14. J 12. j 180. J 
150. U 130 li 6.5 J II . J 
150 U 130. U 100. U 220. U 
150. Ii 130 u 100. li 49, J 
150. ii 130. u ioo. u rn,. u 
150. U 7.5 J 100. U 220. U 
j50. U 130 u ioo. u :i:i<i. iJ 
29. J 23. J 18 J 360 

150. u 130 u 100. U 220 u 
150. u 130. u 100 . u 220. li 

·;50. ii 130. Ii . Too. ii :iio. li 
150. UJ t:ici. iiJ 100. iij 2io. VJ 
150 Ii 130. u 100. u :iiii. u 

11 . J ti .i J ii.2 j i40. J 
150. u i:io Li ioo u 220. u 
150. U 130. iJ i<io ii 220 u 
150 U 1:i<i. u 100. (j 220. u 
150 u 130. u 100. u 220. u 
150. u 130 li 100 ii 220. Li 
JeOU 3iO. Li 2◄0 u "ido. u 

12 J i, : ;; . ti . j i20. j 
150 U 130. (j 100. Li 2io. li 

19. J 19 J 14. J 240 

7 3 U 9 3 Li s. u 11 U 
7 3 U 83 U 5. u 11 . u 
7 3 U · 83 li 5. U II . U 
:,9 u :i .3 U f9 u 5 7 U 
38 U 3 3 u au 57 U 
HU 3 3 l.i 2 ti Ii 5 7 U 
73 U 93. U 50. U 110 Ii 

150. U 130. u 100, u 220. U 
73. u 93 U 5<i: ij 110 li 
73 U 93 li -50. Ii 110. u 
73 U 93 Ii 50. ii 110. U 
73 U 93. U 50. (j ifo. li 
73. U 83 U 50. ii 110 U 
3 BU 3 3 U Hii 5.7 U 
38 li 3.3 Li 2.8 iJ 5.7 ii 
13 li 9.3 Ii ; _ u 11. U :u U_ 3.:iu 2.ti li 5.7 ii 
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PARAMETER 
Endotutf1n II 
en<1oiuii.n autt,i, 
E~11dohydl 
Endrln ~tlOnt 
OlnYnt-BHC/1.lodtne 
0--Chionllne 
Hopuchlo< .. 
H~tpokldt ,.....,~ 
!~~-lf'h-
METALS 
~ 
"!'llmony 
Arffnlc 
~ = caiduin 
c~ 
Cobtft 
coppii . 
(,Y!f'ldl 
'111n 
Lied 
~!r.•k_ll!I 
~~ 
Mmury 
Nld<l4 
Potiitium 
SellnkJm 
SM< 
~ 
ftiiiium 
,vini<ium 
Zinc 

STUDY ID: 
·soo, 

i.ocio, 
. sAi.cP ici, 

rn!io ac· fooe: 
SAMP_- DEPTH TOP: 
SAMP: DfPTH BOT: 

. .. . MATRIX 
.SAMP. DATE : 

UNIT 
UGIKO 
liGJKo 
iicin<o 
UOl)(O 
iJ011<0 
0011<0 
UG!Ko UOIKo .. 
uG!i<o . 
~if" : . 
loiGJi<o .. 
i.iGll<o· 

. - · 'MGl)(Q ·-· 
MG/KO ··- ·· 

i.iGli<o 
iioii<o - -
MGIKO 
MG/KG - - ·- .. 

ii<iii<o 

J~f-· 
MO/KG·-· · 

·•MG/Ko- · 
MO/Ko ···· 
M<lli<o · :i~F----
MGJKo -·. 
MOIi(() 
i.iGil<o . 

·-•=:·-.. 
i.iGJKo - . 
M<lli<a 

h .. ngll0nt<.11183M<llqv97747 ,h 

RI PhlH 1 Sltp 1 
8711ee 

swsciilj.i 
. 93101 

SA 
cii' 
oi 

SEDIMENT 
4-Dte-97 

VALUE Q 
9.2 u 
9.2 u 
9.2 Ii 
92 U 
Hu 
32 U 
32 Ii 
Hu 
32. u 

j2i) Ii 

t .770 
.t2 UJ 
it 

i!ii ~ilJ 
.08 U 

2.oio: 
· · is . 

7.9 J 
15.9 
1.i UJ 

tii.300 . 
. . i1il j 
· 2.eio. 

43;: . ·°' J 
ti .4 ,.,20: J 
i .2 iJ 
.55 ii 

234. J ·, e i.iJ 
iti . 
52.3 J 

RI PhtH 1_ Sllp 1 
8711&9 

SWSD63-1i 
... . eJiti:i 

SA 
05 
0.7 

SEDIMENT 
5-Dte-97 

VALUE Q 
44 U 
4.4 U 
44 U 
4 4 U 
2 3 U 
2 3 U 
2 3 U 
2 3 ii 
23. Ii 

230. u 

2,030 
.9 UJ 

2.3 j . 

'" j 
·" J .oe u 

139.000. 
-i.i 
3 2 J 
1.7 
:i i j 

4.780 . 
· ie:, 
ii_jao . 

225. · ·.os uj 
. i I j 

. 597. j 
1.2 U 
.!14 u 

323. J 
, ., J 

109 J 
37.2 J 

TABLED-7 
SEDIMENT DATA 

SEAD-83 

RI Phllt 1 Sltp 1 RI PhHt 1 Sltp 1 
8711ee 8711&1 

SWSD83-9 swsi:Jue 
efon 93104 

SA SA 
02 05 
04 07 

SEDIMENT SEDIMENT 
1t -Dte-97 11 -Dte-97 

VALU Q VALU Q 

7 3 U 7 3 U 
1.3U 73 U 
7 3 U 7 3 U 
7 3 U 7 3 U 
38U 38U 
38U 38U 
38 U :ia li 
:ia u 38U 
38. U 38. u 

3io u 380. U 

11.800 11.900. 
i 5 UJ '5 UJ 
4.7 , i J 

85 i J 78 2 j 
84 j e:i J 
i3 u .13 iJ 

7.050 2,650. 
ti 4 115 
10.7 J 79 J 
247 204 

1.1 UJ 12 UJ 
21 .800. 1&,700 . 

25.5 J . 232 j 
5.oio. j.JeO 

284 222. 
.ii UJ .11 iJJ 

29 4 227 
1.5:IO. J 1.580 j 

2 U 2 U 
OU avu 

285 J 298. J 
:i .7 liJ i .1 UJ 

204 J 20 7 j 
79.2 J 951 J 

10115199 

RI PhtH 1 Step 1 R_i Phllt 1 Step 1 Ri Ph110 1 Step t 
ueea 8711&8 87668 

swsoil3-t2 . i;Wsotij.iii swsliii:i-ii 
. ii"Jt05 .. - ii:iitie 63iti7 

SA . . SA si. . . 
08 . 0.4 03 
08 o:li · o.li 

SEDIMENT SEDIMENT SEDIMENT 
t 1-Dte-97 ii-Ote-97 11 -Dte-97 

VALUE Q VALUE Q VALUE Q 

83 U 5. U 11 . U 
83U Ui 11 U 
93 u 8. U 11 . U 
hi.I 5. U ti . u 
33 u :i.e u 5 7 U 
J :i u a u 5.7 Ii 
Hli 29 li 5.7 u 
3.il.i 2.li iJ 5.1 U 
33. ii :iii. ii 57. U 

33'! U 2e0. ii , 57(), U 

13.000. 12.900 . 12 ,300. 
.vo UJ . 87 UJ 22 iiJ 
4.li 5:2 Ii.a · 

90.5 . iii . foil. J 
. 85 J .59 j .47 J 
.tieu .08 ~ .iv u 

3.370 . 14.400. ... 55.600. 
iae .. :ff.ii - - 22.4 
8.5J 12.7 J 14.4 J 

21.9 32. 42 ii ·ge ~i :,ii QL ·1.t UJ 
20,100 ··-.. . -- --:iii.ooo: 24,700. w, j - 20.ii r·. . - ◄BJ 
:i.:i:ii>. !1.400 . iUoo 

344. . :Mil: 780. 
;;3 J - ·.oa lif · '.·,e UJ 
25 ... 4f 39.9 

1.580. . i.41io. 2.350. j 
1.3 u i .3 Ii · :; ii 
.511 iJ .59 ii t.:i u 

2J5 j 2i1 . J 578. J 
i) Ii.I .. · ·T1 li! 4. iJJ 

21 .3 tile 29.9 J 
014J 73.4 J 295. J 

P19"8 



1. 01151119 
SEDIMI:.. ,UA 

SEAD-13 

STUDY 10: RI PhaH I Slop 1 RI PhaH 1 Slop 1 

I 
RI PhaH 1 Slap i soo, 971168 971169 971168 

LOCID: SWS0&)-18 SWSO&J,10 SWSO&J-20 
' SA~P_I~ · efoia 93100 93110 

FIELOOCCODE: " sA SA . SA 
SAMP. DEPTH TOP: ri2 04 OJ 
SAMP. iiti>TH BOT: 04 08 05 

MATRIX SEDIMENT SEDIMENT SEDIMENT 
SAMP. DATE: li-O.C-07 I 11-0le-97 11 ,0le-97 

PARAMETER UNIT VALUE a I 
VALUE Q VALUE 0 

VOU,TILES 
UGIKG 1, 1.1-Tr1dlloroethane 17. U 19 U 18 U 

1. t ,2,2-T ,~act.loroethaoe UGIKO i7. U ta u i8. u 
I, i.H rldllol'Olthane UGIKO iUi 19 U 18 U 
1, 1 -Ok:nloroeth 11M tiGIKO i7. U Iii U 18 U 
t. ui;c:ii1oro1ih.n. UOIKO 17. U 18 U 19 u 
1,2,Dldiioc'oeitiane iiGIKo 17. u i9 u i9. u 
1,2-0kt-.loroethone (tolol) UOIKG 17. ti 19 U 18 U 
1.2-~.;. UOIKO ii iJ ui u 19 U 
'-Iona iiOJKo :is. J 9 J ii , J 
Bffiltne UO/Kci 17 u 18 U 18 U 
B<omodk:hlo,ome1h1M UOIKO 17 U 18 U 19 U 
lkomofonn UOIKO 17 U 18 U 18 U 
Carbon dlautftde UGIKO ii u 18 U 19 u 
carbon ieir■c:Nondl UGIKG 17. iJ 1a u 19 u 
ChlO<obeniene UGIKG i7. ti 18 U 19. u 
chiorodbromoinethaM UGIKG 17, ti 18 U 19 U 
chioioethane . UGtKo 17. U 19 U 18 U 
i::hl<i,oroim UGIKG 17, U 18 U 19 u 
C:I i-I • 3: l_i!chlo<op«>plnl, UG/KO i7. U 18 U 19 u 
Ethyt bontlM iicin<ci ii. iJ ta u 19 u 
~-~~ . ~- ~--- iiGli<ii' i7. ti 18 U 18, U 
1,1~ butyl kelonl UGll(ci . i7. ii 1a u til u 
M1_11yt cNondo . . UOIKo i7. U 18 U 18 U 
1,1!~ l!hyl k!lone . UOIKG 17. U i8 iJ 19. u 
lol!_'!Y! !~'Y' ~!~ '. UOIKci 17. iJ 18 U 19 u 
M.!1"Y1-~ uoil<o · ·- ii. ti i8 u 18 U 

~~ -- - · UOll<O ' it. u 18 iJ 18 U 
'•"ec::Notoethene UQ/KO ii. iJ 18 U 18 U 
T~ UO/KO 17. U 18 U 19 u 
! otal xyienu_ UG/KO ii. u 18. U 19 u 
!'!."!:.!,.J:.OitlllorofJropenl tic:iri<o 17. ti 18 U i9. u 
T ridllorollhe ne iiGii<c:i · ;1. u ta. ii 18 U 
V'tnyl~ ~o 1!, iJ ia u 18 U 
SEMI-VOi.A TILES 
i ,2-~ini tiGJKG 120. u ·,so. u 100 U 
i .3-~ino UGIKG i20. u 150 U 100. U 
1,.: ~in. UGiKo ' tiii iJ iso ti 100 U 
F~ T ik:iiio.oj,t,ti,ot liOIKci 2eci. U 370 U 250 U 
2 ,4,9-T ridl~nol UO/KG 120 U ·150 U 100 U 
2 ,4-0lctokM opl>lool_ UG/KO 120 u iso u 100 U 
? '4-0iml1hytphe"'!' • UG1Ki:i 120. ti 150 u 100 U 
?,•·~- tiGli<o 280. liJ 37U uj 250 UJ 
2, 4-0irm>lolulr>I UO/KO 120· u ISO u 100 U 
2,&-0initroioluer>e ucin<o i20 u l&(I U 100 U 
2 ,C-.phthalene U(lll(O 120 u 15(1 U 100, U 
2-C_~ lJOIKO 120 u 151) u 100 U 
2-M•f!!ytnaph~lene ui:iiKo 12 J t ◄ J 100 iJ 
2-M,tt,ytpt,onol tiGJKo 120 u 150 U 100 U 
2-N- UG/i<G 2eci u ~70, U 250. U 
2.!iitropti.no1 UGIKG t:io iJ 150 u 100 U 
3,3'-~ VO/KO 120. u i50 u 100 u 
:i-N""'•n.iine 00/KG 200. iJJ 370. UJ 250. UJ 
~.~~2-mollrt1f>M~ i.>Gli<o 280. ui 370. uj 250 ui 
··~yt~!."'"' VO/Ko l:iii: u 150. li 100. iJ 
4- c; ltlo<o-~'!"'tt,ytpt,onol 00/KO i20. iJ 150. u· 100 u 
4-Ctioroaniino lioii<o lio. tiJ iso. UJ 100. UJ 

h \ong\senecala&JNC.llq,,97747 xf1 Pall' 7 



. STUDY ID: ·· ·soo, 
LOCID:' · -

~i Ph111 1 Sl~p 1 
87ee& ·swsouie 

. 83108 
. sA . ~P"i~ 

FIELD QC COD£: 
SAMP. DEPTH i'oP: 
§AMP. DEPTH BOT: 
.. ... MA1iiix:'" 

SAMP. tiAri: 

PARAMETER UNIT 
◄ · ChloropMnyi phtnyl elhef iiGIKG 
4.iJ,lhylflht~ . ~~<f 
~"""'"*-'-- . UCllK(! 
~tph~ 1J911<q 
Anllvacent UO/KO 

~-<~ion~,.;, . · ~~ _ . 
Benz~•~ - ~~-. 
~ -0\b~~ .. ~~---
~0(9"1~~-'! . .. . ~<! ... 

~~~~~~t.· 
81~2-Chlon>tllyl}ether __ .. UO/KO . 

lli'.(~-C~tt:!!< ~<! -. -
Bl~(~·Et,ytlle9')f!1~8'11t ~q 
Bulylbtntylplltlllllll UO/KO 
Clrt>arOlt . l/OIKO 
ctwyi.no UOIKii 
!li-!!-~ti!i!'!I!~ . ~~ : 
lll-1'-C>Clylpt,lllllltt UG/KO 
~(1,hjanhac,one ~Mq .. 
Dlbenzofuron UO/KO 

~...P.!!~~-- .. ~<!. :. 
~ -- IJ_q'!(q_. 
~- UG/KO Fiumne - . . . ooii<o ... iii,~.... ooii<o·· 
Iii~ uoii«, ·· 
~~~ ~i_L .. . 
HtucNorolflanl UG/KO 

[~"'l!-:2 .. ~ · : ~<L. 
I~!_ · ·· ·· ~(! 
11·11-~ .•~ .. ~q __ _ 
11~11~~ . UO/K(! . 
N~•~- . -· . . ~<! ... 
N-...,na UO/KO 

~~~-~ ~~-: __ 
- UG/KO Phffili -· ·· - · · uoii<o ··-
~.. - -- i.Kiii<o 
PESTICIDESIPCBt 
4 ,◄ '·DOD .. ... 
4X,iioe 
(◄;·DOT 
~ 
Aipiia-j,HC . . .. 
~-c~. 
Atodor-1018 
Aroclo; .122 i 
Atodor-1232 
Alodol-i 242 
Atod«-1248 
Atocio,.i2S4 
Aroclot-i 200 
e.i..iittc 
Dtlla-BHC 
Die~ 
Endii1u111n i 

iiGli<o 
uoiKo· 
uoi!<o·. 
iioii<o 
uGli<o 
'iiGIKo 
iiGli<o 
00/Ko 
iion<o 
UO/KO 
iion<ri 
iioii<o 
UGil<o 
ooii<o ixili<o .. . 
UO/KO 
UOIKO 

h \tng\ltntUls63-llq.e17 47.J<lt 

o:i 
ti.4 

SEDIMENT 
: .1i.o.e.97 

VALUE 0 
120 U 
i:iii. Ii 
. 43. J 
. it. J 

ilU 
eeci. -
790. 

--~-~It 
7$0. 

.. 570. 
· iio. u 

i:io. u 
·· iio. ii 

"ii. j 
120 u 
290. J 
e◄ ci 
·izo u 
i2ii. (j 
250. 

311. J 
120. Li 
120. ii . 

i,tiii>. j 
... 'iiT 

"i:ici. iJ 
" iio. iJ 

1:io. UJ 
. 120. ii . 

iloci. - . 
. 120. iJ . 

i:io. ii 
i20. ii 
:ii . J 

120. Li 
290. ii 
i4ci. -
ii<i. u· 

1,300. i 

h 
I.ii ;_, 
3. 
3. 
j 

si. 
120 
50 
59 
5il. 
59. 
59. ·, ·, 
h ,. 

RI Ph11i 1 Sttp 1 
87ee& 

swsoel-iii' .. 
. 831oi 

s,.' · 

ti ◄ 
08 

SEDIMENT 
11.o.c:,; 

VALUE 0 
1$0 U 
i$0 u 
IIO. J 
92. j 

2$0 . .. 

1.soo. J 
Hoo j 
&,:ioii. j 
2.i~ j _ 

170. UJ 
190 iJ 
iso. u 
i$0. u. 
20 j 

150 ii 
430 J 

2,300. J 
150 u 
150. iJ 

1,200 
35 J 

150. u 
iso. u 

4,100 j 
iiti J 
1$0. U 
"i5i> Li 
iso. w 
100. ii 

2,500 i 
. 150 U 

1$0 U 
iso ii 
23. J 

1$0. U 
mi. u 

i,◄00 . i 
B<i. iJ 

3,200. J . 

17 U 
7.7 u 
ii ii 
4. u 
• u 
◄ ii 

77 ii . 
180 U 
17 U 
17 U 
17 iJ 
77. u 
77 ii 
◄ ii 
• u 

7.7 U 
4 _ii_ 

TABLE D•T 
SEDIMENT DATA 

SEAD-t3 

RI Phlll I Sltp 1 
8711G8 

swsoe~20 
93110 

SA 
03 
0.5 

SEDIMENT 
ti-Dec-97 

VALUE 0 
100. U 
100. U 
82J 
9.1 J 
it. J 

180. 
200. 
240. 
iilo 
200 
loo. u 
100. u 
iiJCI. U 
12. J 

ioo u 
28 J 

220, 
100. U 
100. u 
84. J 

100. iJ 
100. u 
100. u 
400 . . 

10. J 
100. U 
100. u 
100. UJ 
100. ii 
170. 
100. u 
100. U 
100. u 
100 u 
ioti. il 
250 iJ 
120 
100 U 
290. 

52 U 
52 U 
9.2 li 
2.8 li 
2.8 ti 
2.li ti 
;j ii 

100 ti 
52 U 
92 U 
52 . U 
52. ii 
52. ii . 
Hu 
:ieiJ 
52 Li 
2iii 

10/15199 
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sfuov 1b, •. RI Phou I SIIJ' I ·· · "soo, 87868 
i.oc:10, swsoe:i;19 

SAMP 1b 83108 
FIELD at CODE · SA 

SAMP DEPTH TOP. 02 
SAMP. DEPTH iiot: 04 

MATRiX: SEDIMENT 
SAMP. DATE : 11 -0.C-97 

PARAMETER UNIT VALUE Q 
Endoautfan Ii UGIKG 59 U 
Eridosutl1n 1uK1N UG11<0 59 U 
E~oldehydo i.iGIK<'. ~hi 
Encttn keloM iiGIKo 5.9 u 
ciirrvn■ -BHC/1.lndano uGli<o ' :i u 
Gimm.■ - Chloni■ no UGIKG 3 U 
li,pe■ci,i<i; . uG!i<o · 3 i.i 
Hopl ■chlo, opoxldt uoiKo 3. iJ 
Molhowyc/\k>< i.iGli<o :io iJ 
T?upt,ono LiGJi<<i 300. iJ 
METALS 
Aluminum MO/KO 10,900 
Anitmony MG/KO 1 1 UJ 
Altt™C MOll<O 4 I 
Barium MGIK<i . s~.8 J 
Bti-ylllum MGll<G .48 J 
CaM"ium liGtKci i u 
Calcium iiG11<0 34,800. 
Chromium MG!i<<'. 17.5 
Cobolt MG/KG 93 J 
Capper MGl1<0 . :iii 8 
Cy_■ nido MOIKG ii2 UJ 
Iron liGJKG 11,eoo 
Llld MG/KG • 3li J .. 
~•QM1ium .. . i.fGJKG 8,280 
M~H MCl/KO 344 
MOffll<'/ MGiKo · 07 UJ 
Niclel MG/KO 30.1 
Po1111tum MCl/KG 2,200 
Stlonlum MG/KG 1.5 U 
Sitve, MCl/KG 87 u 
So6um MG/KG • 383 J 
Th111hJm MG/KG 2 iJJ 
Vena<ium MGiKo 21 2 
Zinc MO/KO 908 J 

h -.nglleneull83oec.■~7747 ld1 

I 
RI Ph■H I Slop 1 I 

87868 

I SWSD8:l-19 
83100 I SA 

04 
08 

SEDIMENT 
11-Doc:-97 

VALUE 0 
77 U 
12 
ii8 u 
12 U 
4 U 
4 U 
4 i.i 
4 U 

40 U 
400 u 

11,000 
; 5 UJ 
5 7 

e, 3 J 
28 J 
13 U 

43,300 
188 
12 J 

312 
12 UJ 

20.900. 
48 2 J 

9,98(1 
995. 

.I UJ 
33 7 

2.000 J 
21 U 
93 U 

~3 J 
2 8 UJ 
29 

534. J 

1, 

SEDI~ 
I 
ATA 

SEJ.~◄3 

RI Ph110 i Slop I 
87868 

SWSD8:l-20 
e31io 

SA 
03 
0.5 

SEDIMENT 
11-0.C-97 

VALUE Q 
52 U 
81 U 
ii 2 U 
39 UJ 
28 u 
:i8 u 
au 
au 
21i u 

280. u 

8,320 
I . UJ 

u 
:i4 7 J 

29 J 
o1i u 

90,000 
12 
7.5 J 

20.2 
78 UJ 

12,800. 
198 J 

9,840. 
315 

oe UJ 
21.1 

l,JeO. J 
14 U 
82 U 

312. J 
i e UJ 

15 5 
120. J 

10/15199 
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SURFAC JR DATA 
s .... _-43 

S..Nole1 See Note 1 SH Nolt 1 
ST\J0Y ID. RJPh .. , 1 .,_.,..,, I RI Phnt I Sito I RI Photo 1 Stto I RJF'tlNttl'o.--, R1Phne1~, RI Ph•• I S1"' I R1Ph-1S1ti>I RI Phou I Sito I 

SOO: um 8770 1770 8770 1770 1770 17745 usu 
LOC IO: SWSOIJ-14 ·swsoe>-14 SWSOIJ-10 SWSOeJ-15 SWSOIJ-1 SWSOIJ-S SWSDeJ-13 SWSDeJ-7 

s>JI/PIO: 12218 13011 13012 13013 13014 13015 13018 12214 
FIELD QC COOE: OU SA 11A SA 11A SA SA OU 

SAMP. DEPTH TOP: 0 0 0 0 0 0 0 0 
SAMP. DEPTH IIOT: 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

MATRIX: SURFACE WATER SURl'ACE WATER SURFACE WATER SURl'ACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
SAMP. DATE: 12-0t<:·17 12-0tc-17 12-Dtc-17 12-0t<:-17 lz.llto-17 12-0t<:-17 IJ.Otc-17 t-Otc-17 

PAAAMElER UNIT VALUIE 0 VALUIE 0 VALUIE 0 VALUIE 0 VALUIE 0 VALUI 0 VALUI 0 VALU 
VOIAllLES 
I I 1-T-- UOI\. ,. u I . U I . U I . U 1. U 1. U I . U 1. 
11.Z.Z•Tlf-- ~ I . U ,. u I . U . u . 1. U I , U 
1-12, ~ I . U u 
t,1-t-Mf\lM ·- ,. u . u ,. I 
I ~ ~ I . U I . , •U I . U I . U I . U 1. U I . 
t 2-0bomc>-)..cHo,nnrm,..-w UOA. I . U , . u I . U I . U 1. U 1. U I . U I . 
12.- UOI\. I . U 1. U 1. U 1. U 1. U I . U I . U 1. 
1.Z-OkHor- UOI\. I . U 1. U I. U I . U I . U 1. U I . U 1 
1.Z~ UOI\. I . U I . U I . U I . U 1. U 1. U 1. U 1. 
I UOI\. I . U I . U I . U I . U 1. U I . U I . U 1. 
I 3-0kHoRbtNtnt UOI\. I. U 1. U 1. U 1. U 1. U 1. U 1. U I. 
14-- UOI\. 1. U 1. U I . U I . U I . U I . U 1. U I. - UOI\. I . U. 5. u 5 u 5. u , . u 5. u 5. u 5. .,.,,..,. UOI\. I , U I . U ,. u I . U I . U I . U I . U I. --· UOI\. I . U I. u I . U I . U I . U I . U I . U I 
11 ...... ,1< ............... UOI\. I . U I . U I , U I . U I . U I . U I . U I . 
IINMnolonn UOA. I . U I. u I. U I . U I . U I . U , . u I c-- UOA. I , U , . u I . U I . U 1. U I . U I. u I . 
Cwbon IH'ICHondt UOI\. I . U I . U I . U I . U I . U I . U I. U I 
~ UOI\. I . U ,. u I . U I . U I. U 1. U I . U ,. ~- UOI\. I . U I. U ,. u ,. u I . U ,. u 1. U 1 
~ UOI\. I . U ,. u I . U I . U I . U 1. U I . U I 
a-oar-.. UOI\. I . U 1. IU I . U 1, U ., J I . U I . U I . 
Clt-1.Z-OlcHorod>tnt UOI\. I , U ,. u I . U 1. U 1. U 1. U I . U I . 
Cit-I UOI\. 1. U 1. U 1. U 1. U I. U 1. U 1. U I . 
E"" btnrtnl UOI\. 1. U 1. U 1. U 1. U 1. U I . U 1. U I -- UOI\. 1. U I . U I . U I. u I. u I . U 1. U I - ,N_,_ UOI\. 5. u 5. u 5. u 5. U , . u 5. u , . u 5 - - UOI\. I . U I . U 1. U I . U I . U I . U 1. U I ,_ , ..... ,_,. UOI\. 5. u 5. IU 5. U 5. U 5. U 5. u 5. U 5 - ,~-,- UOI\. 5. u 5. U 5. U 5. u 5. U 5. U t . u 5 - -- UOI\. 2. U 2. IU 2. U 2. U 2. U 2. U 2. U 2. ,_.,. UOI\. I . U I . U 1. U I . U 1. U 1. U 1. U I 
TftacHcwot._,_. UOI\. , . u I . U 1. U 1. U 1, U I . U , . u I 
T- UOI\. I . U I . U 1. U 1. U 1. U I . U 1. U I . 
loWX- i 

I. U ,. u I . U I . U I . U I . U I . U I 
,, .... , ..i~ I 1. U I . U I U 1. U I , I . U I ,.,,.., I. U ,. u I . U I U , . u I, U ,. I 

. u , . u I U I . U I . U ,. , . u I . - UOI\. I , U I U I . U I . U , . u ,. u ,. u I 
SEMI-VOlATILES 
I .2-0kHoroo.nnnt UOI\. 1.1 U 1.1 U 12 U 1.1 U 1.2 u I . U I .I U I .I 
t )-Dc::Norob«,,zene UOI\. I .I U I .I U 12 U I .I U 1.2 U I . U I .I U I .I ·-- UOI\. 1.1 U I .I U 12 U I .I U 1.2 U I . U I .I U I .I 
24~Trk:Hot- UOI\. 2.7 U 2.7 U 3.1 U uu uu 2.5 U 2.7 U 2., 
241-TrlcHof- UOI\. 1.1 U I .I U 1.2 u 1.1 U 1l u I , U 1.1 U 1.1 
2,4 UOI\. 1,1 U I.I u 1.2 U 1.1 U 1.2 U ,. u I.IU 1.1 
24~ UOI\. 1.1 U I.I u 1.2 U I .I U 1.2 u ,. u I .I U I.I 
24-0Ho- UOI\. 2.7 W 2.7 W ) .1 w 2.1 W 2.t W 2.5 UJ 2.7 W 2.1 
24~ UOI\. 1.1 U 1.1 U 1.2 U 1.1 U 1.2 u ,. u 1.1 U I .I 
21-0Ho-..... UOI\. I .I U I .I U 1.2 U 1.1 U 1.2 u ,. u 1.1 U I .I 
2- UOI\. I .I U I.I U 1.2 U 1,1 U 1.2 U I. u 1.1 U I .I 
2.a.,,- UOI\. I .I U 1.1 U 1.2 u I .I U 1.2 u 1, U I .I U I .I 
2· UOI\. I .I U 1.IU 1.2 U 1.1 U 1.2 u 1. U 1.1U 1.1 
2-~ UOI\. I .I U 1.1 U 1.2 u I.I u 1.2 U 1. U I .I U II 
2- UOI\. 2.7 U 2.1 U , ., u uu 2.t U 2.5 U 2.7 U 21 
2 .... - UOI\. I .I U I.I u 1.2 u I .I U 1.2U I . U 1.1 U I .I 
33'-0kHor- UOI\. 1.1 U 1.1 U 1.2U 1.1 U 1.2 u 1. U 1.1 U I .I 
3-- UOI\. 2.7 W 2.7 UJ 3.1 W 2.IW uw 2.5 UJ 2.7 W 2.1 

Nolo I . Rtflhdtd R- UMd lo, PCB-

H \e,r,o'tltneea'.e3Ne•\ql47745.ffl P1111 I 



STUDY ID: RJPh•t 191N 1 RI Phtll I Sloo I 
800: 17145 17745 

LOCID: 8WSOU-U 8WSOU-t4 
-10: 12211 UO!t 

FIELD QC COD£: OU SA 
SAMP. DEPTH TOP: 0 0 
SAMP. DEPTH BOT: o., o., 

MATRIX: SURFACE WATER SURFACE WATER 
SAMP. OATE: 12-0tc-t7 12-Dto-t7 

PARAMETER UNIT VALUI Q VALUf Q 

4,a.on.o-J,nwt,___... U0/1. 2.7 U 2.7 u 
4-Br--n- U0/1. uu uu 
4-cNot► U0/1. I .I U I.I U 
4-cNot- UOIL , ., UJ I.I UJ 
4-cNot - UOIL I .I U ,., u 
4 UOIL ,., u ,., u 

UOIL uu uu -- UOIL uu uu - U0/1. uu uu --·-- UOIL I .I U I .I U 
~ ·- UQ/1. I .I U uu 

UOIL uu uu 
UOIL I.IU , ., u - UOIL ,., u ,., u 
UOIL , ., u I .I U -~ UOIL I .I U I .I U 

-cNot UOIL ,., u I.I U 
-E UOIL I.I U I .I U 

UOIL I .I U .It J c- U0/1. ,., u I .I U ~- I.I U I.IU 
u J 

~ .I U ., u 
1-.n1h~ ··- I.I U I .I U 
~ U0/1. I .I U I.I U ·-- UOIL I.I U I .I U 

UOIL I.I U I .I U 
FM,- UQ/1. I .I U I .I U ,,__ UQ/1. I .I U I .I U --- UQ/1. ,., u I .I U 
HnacHOI tJ it11hne U0/1. I .I U I .I U - U0/1. I .I UJ I .I UJ --- U0/1. I .I U ,., u 
--,.2_'---tofM UOIL I.IU uu ~- UOIL uu I .I U 

UOIL ,., u I.IU 
U0/1. ,., u I .I U -- UOIL I .I U I.I U -- U0/1. ,., u I .I U 

p UOIL 2.7 UJ 2.7 UJ - UOIL I.I U I .I U 
PhtnCII UOIL ,., u I .I U ·- UOIL I .I U I .I U 
PESTICIDESIPCllt 
4,4'-000 U0/1. .012 U 012 U 
4 4'-0DE UOIL .012 U .012 U 
4 4'-00T UOIL .012 UJ .012 UJ - UOIL .OOI UJ .OOI UJ 
~ U0/1. .OOI U OOI U --cNot- UQ/1. .OOI U .OOI U 
--1011 UOIL .12 U .tz u ..,_.,n, UQ/1. .24 U l4 U 
........ ,212 UOIL .12 U .12 U 
Alodof-1242 UOIL .12 U .12 U 
., ...... ,241 ·- .u u .12 U 
Alodof , lnt '""' .12 U .12 U 
Atodof-lJWO UOIL ., .12 U 
- -BHC UGI\ .OOI U .OOI U 
Otla·IIHC UOIL .-u .OOI U - UOIL .012 UJ .012 UJ 

-1: RHrttdtdR-UMdlot~-

H --•'"8lff<alq,,e7145.dt 

TABLE D-1 
SURFACE WATER DATA 

SEAD-13 

s .. Noe• 1 

__ , 
RIPT\ ... t-1 RI-I-I 

11745 17145 
SWSOIJ-10 8WSDl)-15 

11012 llOIJ 
SA SA 

0 0 
o., o., 

SURFACE WATER SURFACE WATER 
12-IJK.tl 12-0tc-tl 

VALUf Q VALUf Q 

l .l U uu 
1.2 U ,., u 
1.2 U , ., u 
ll UJ , ., UJ 
uu ,., u 
1.2 U I .I U 
1.2 U I.I U 
ll U , ., u 
ll U , ., u 
ll U ,., u 
1.2 U ,., u 
1.2 U ,., u 
ll U I .I U 
1.2 U I .I U 
1.2 U I .I U 
1.2 U ,., u 
ll U I .I U 
uu I .I U 
ll J .ltJ 
uu I .I U 
ll U I .I U .,. 
lU I .I 

1.2 U I .I U 
llU I .I U 
ll U .05t J 
12 U I .I U 
12 U I .I U 
ll U I .I U 
1.2 U I .I U 
1l u I .I U 
1.2 UJ I.I UJ 
ll U ' ·' u 
llU uu 
ll U ,., u 
ll U I .I U 
ll U I.I U 
1l u , ., u 
ll U I .I U 
l .l UJ UUJ 
12 U I .I U 
1.2 U I .I U 
1.2 U I.IU 

01 UJ .o, UJ 
.01 UJ .o, UJ 
.01 UJ .o, UJ 

.005 UJ .005 UJ 

.005 UJ .005 UJ 

.005 UJ .005 UJ 
., UJ ., UJ 

2 UJ ll UJ 
., UJ ., UJ 
., UJ .,w 
., UJ ., UJ 
.,w ., UJ 
.I UJ ., UJ 

.005 w 

.005 UJ .005 w 
.01 W .01 W 

RI Pl!Ht I Stto I 
17745 

SWSOl)-1 
llOU 

SA 
0 

o., 
SURFACE WATER 

12-0tc-tl 

VALUI Q 

2.t U 
uu 
uu 
1.2 UJ 
1l u 
ll U 
ll U 
ll U 
ll U 
1.2 U 
llU 
ll U 
ll U 
ll U 
ll U 
llU 
1.2 u 
1.2 u 
1.2 U 
1.2 u 
uu 

J 
I u 
llU 
ll U 
ll U 
ll U 
1.2 U 
ll U 
ll U 
ll U 
ll UJ 
1l u 
llU 
ll U 
ll U 
ll U 
ll U 
ll U 
u UJ 
ll U 
1.2 U 
ll U 

,01 U 
.01 U 
.o, UJ 

.005 UJ 

.005 U 

.005 U 
., u 

.21 U 
.I U 
., u 
,I U 

·' u 
,I U 

.005 U 

.005 U 
.01 W 

101151!19 

SH Note 1 
RI PhtM I St-, 1 RI Phan 1 Sito I RIPhatt1Steo1 

17745 17745 171161 
swsoes-5 SWSDIJ-IJ SWSDIS-7 

11015 IJOII ,n,, 
SA SA OU 

0 0 0 
0.t o., o., 

SURFACE WATER SURFACE WATER SURFACE WATER 
12-0tc-t7 ll-Otc-t7 4-0tc-tl 

VALU'I Q VALUf Q YALU 
2.5U 2.7 U 2.1 
, . u I.IU 11 
I. U ,., u I.I 
I . UJ I .I UJ ,., 
,. u ,., u ,., 
,. u uu I.I 
, . u uu I.I 
I . U I .I U ,., 
,. u I .I U ,., 
I . U ' ·' u 

,., 
I . U I .I U I.I 
I , U , ., u I.I 
I . U ,., u I .I 
,. u I .I U I .I 
I , U I .I U I .I 
,. u I.I U I .I 
,. u I.I U I .I 

I .I U I .I U I.I 
I . U I .I U .092 
I . U ,., u I .I 
,. u I .I U I.I 
I , U .I J .071 

' · u l .liU I .I 
u I .I U I .I 
u ,., u I .I 
u I .I U .otl 
u I.I U I .I 
u I .I U I .I 
u I .I U ,., 
u I .I U I .I 
u I.I U l . t 
w I .I UJ ,., 
u , ., u ,., 
u ,., u ,., 
u ,., u I.I 

,. u ,., u I.I 
I . U ,., u ,., 
I . U I.IU I .I 
I . U I .I U ,., 

2.5UJ 2.7 UJ 2.1 
, . u I.I U I .I 
I . U I .I U I .I 
,. u I .I U I .I 

.o, UJ .o, u .cm 

.o, UJ .o, u .005 

.o, UJ .o, UJ .01 
.005 UJ .005 UJ .005 
.005 UJ .005 U .005 
.005 UJ .005 U .005 

·' UJ 
., u ·' ll UJ lU .21 

., UJ ., u ., 

. , UJ ., u . I 

., UJ ., u ., 

.I UJ ., u ., 

.1 UJ ·' u ., 
.005 UJ .005 U .005 
.005 w .005 U .005 

.OIW .01 W .01 

Pogo 2 



1 d 10/1~9 

SURFAC1 ,ROATA 
SEAu-83 

SH Nole I SH Note 1 SHNOl• I 
STUDY 10 RI Ph1M 1 81-s, I RI PhM• t St- I RI Phatl t Blea I AIPhlM I Stan I RIPfllhtttl..,I RI PhlH t Sleo I RIPhNI t Step I RI PhHI I S1- I 

aoo· 1770 1110 t770 1770 1770 1770 en,, 17MI 
lOCID: -oel-14 SWSOIS•U SWSOl).10 SWSDIIS-15 SWSDIIS-1 swsoe:1-s SWSDIS-ll BWSDIS-7 

GAMPID: 12211 ISOII 1>012 ISOU IS0U ISOIS ISOII 12214 
FIELD QC COD£: OU SA SA SA SA SA SA OU 

SAMP. DEPTH TOP: 0 0 0 0 0 0 0 0 
SAMP. DEPTH BOT: 0.1 0.1 0 I 0.t 0.t 0.t 0.t 0.t 

MATRIX: SURFACE WATER SURF'-CE WATER SURFACE WATER SURfACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
SAMP. OAlla: 12-0o<:,17 12-0o<:-tl 12-0o<:•tl 12-0o<:·17 12-0o<:-17 12-0o<:-17 13-0.c,97 4-0.<·97 

PARAMETER UNIT VALUf Q VALUE Q VALUE Q VALUE Q VALUE Q YALU Q YALU Q YALU 
Endotulan I UO/\. .OOI U .OOI U .005 UJ .oos w .005 U .oos w .005 U oos 
Endotutflln II UO/\. .012 U .012 U .01 UJ .0t UJ .01 U .01 UJ .01 U .01 
Et'ldo-MMwlMAfa-11 UO/\. .012 U .012 U .01 UJ .01 W .01 U .01 W .01 U .01 -- UO/\. .012 U .012 U .01 UJ .0t W .01 U .01 W .01 U .01 
End'inhtone UO/\. .012 U 012 U 01 UJ .01 W .01 U .01 W .01 U .01 
0emM-8HCll..lnd,,a,M UO/\. .OOI w .OOI W .oos w .oos w .OOS UJ .OOS UJ .005 UJ .005 
Ownma-CNof-. UO/\. .ooe u .OOI U .oos UJ .005 W .005 U .oos w .oos u .01 -- UOll .OOI w .OOI UJ .oos UJ .oos w .oos w .005 UJ .OOS UJ .oos -- UOII. .OOI U .008 U .oos UJ .oos w .005 U .GOS UJ .005 U .005 
He1ac:Hotob41nnnt UO/\. .012 w .012 w .01 UJ .OT W .01 W .01 W ,01 W .01 

UOII. .OSI U .OSI U .OS UJ .OS3 w .OS2 U .OSl w .OSI U .OS3 
T•- UO/\. .St U .St U .5 UJ .53 W .52 U .Sl UJ .st u .53 
METALS -.... UOll 12.3 U 12.l U 12 3 U 301 . 25.1 J )1). 12.3 U 142. .,.- U0/1. ) .5 U HU HU 3.5 U 3.SU 3.S U S.S U 3.5 
,., ..... c UO/\. uu l .l U 31 U uu 3.1 U uu 3.1 U l .l 
llariuffl IJOII. 21.S J 27.4 J 27.4 J 21.3 J 21.1 J 12.IJ 21. J TU 
•-•m U0/1. .I U .I U .I U . I U .I U .I U .I U .I 
c- UO/\. .l U .) u ,) u ,) u ,) u ., u ,) u .l 
Coldum UO/\. u•ooo. 121000. H200. 11200. 74 ,nn, co too. 7Z 500. 21100 
c1w-.. I .I u 11 U , ., u ,., u I .I U 1.1 U I .I U I .I 
c .... UOII. 1.7 U I. U 1.7 U l.!U 1.7 U 1.7 U 1.7 U 17 
c- UO/\. 2.) U 2) U 2.) U 2.) U 2.) U 2.l U 2.3 U 2.l 
c- UO/\. s. w S. UJ 5. UJ s. w S. UJ s. w S. UJ s .... IJOII. 25.1 U ZHU 25.1 U 40) 12. J 552. 49.I J 150 
lud UO/\. I.I U I .I II I .I U II U I .I U I .I J I .I U I .I 
y-..... UOll IIIOO. 20 200, usoo. 12 700. I OIO. 10&0. 10 800, ~.460 - UO/\. l .l J UJ ,I) J 1.1 J 47.2 H . 41.5 IH 
Mt,o.r, UOll .I U .I U .I U .I U .I U .1 U .tu .I ...... UQ/1. 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.t U 2.t U 3.7 
P-.knn UQ/1. 2 l40. J 3,110. J 5,1100. Sito. 4110 J t MO. J t 170. J 4910 
s- UQ/1. 4.7 U 4.7 U 4.7 U uu 4.7 U uu 4.J U 4 7 - UQ/1. 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 
Sodom UOII. 12100. ll 100 22 400. 21,700. 12 300. 11,nn, 2440. J 2.320 
n,..,.. UQ/1. 1.3 U llU l .l U l .l U l .l U l .l U l .l U ll 
Vonodum IJOII. uu 11 u II U 1.1 U uu uu I.I u I I 
l.lnc IJOII. IS.I J 132 J 10.l J 24.1 11 .S J 30.l M.2 II 

Nolt t : RN1trected Rflt.llts UMd lor PClklPKlddn 

H ~f'Mn\&SJNc■\q¥e 710 wtl P1gt l 



STUOY ID: RI PhlH I SIIO I RIPhnet SleOI 
SOO: 17M9 17M9 

lDCID: SWSDll-7 SWSDU-11 
SAMPID: 13001 13002 

FIELD OC CODE. SA 8A 
SAMP. DEPTH TOP: 0 0 
SAMP. DEPTH BOT: 0.1 o., 

MATRIX: SURFACE -TER SURFACE WATER 
. UATI: 4-~ -17 J.0..-17 

PARAMEIER UNIT 0 VALUE 0 VALUI 0 
VOVITILES 
1 1 1· TncNofoel\lM UOII. U I . U I U 
1111Z12•TN11cHou,e•1.-.. UOII. U I U I U 112., ___ 

UOII. u I U I . U 
1.1-0tcHorMl'lant VOil U I U I U ,,-01 ............. VOil u I . U ,. u 
I .Z•Olwomo-J-<Hor_,.__,. VOil u , . u ' u 
1.2-0b- VOil u I U , . u 
I HlkHo,obonuno VOil u I . U I U 
l .2·0kHOI- UOII. u I . U ,. u 
12-0kHot- UOII. U I . U I U 
IJ.llktllo<obonnno UOII. u 1. U I . U 

•·-~ VOil u ,. u ,. u -· VOil u s. u s u -- UOII. u I . U ,. u --- VOil u I U ,. u Br--- UOII. u I . U ,. u 
llromolonn UOII. u I . U ,. u 
Corl>on- UOII. u I . U , . u 
Corl>onln- UOII. U I . U I . U 
CHot-..- VOil u I . U I U ~-- UOII. u I . U I . U 
CHOI- UOII. u I. U I . U 
CNorolonn UOII. u I . U ,. u 
Cll-12-0kHotoo'- UOII. u ,. u I . U 
Cit-I UOII. U I . U I . U 
E""' bonnno UOII. u ,. u I . u -i,,- VOil U I . U I . U _N_h_ UOII. u U s. u -- VOil u u I . U 

---•n:ane UOII. u u 5 U 
----,etone VOil u u 5 U - u u 2. U - u I U I . U ---- UOII. u u , . u ,_ 

VOil u u ,. u ,_x U<III. u u I . U 
,, ... t.2·DkH«oelMM VOil u u I . U 
,,..,..., 3-0k:Hor-- UOII. u I U ' u 
, __ 

UOII. u ,. u I U 
, __ 

VOil u ,. u ,. u 
SEt.a-llOIATllES 
1.l·OkHOI-...,. UOII. u I .I U I .I u 
I)~ UOII. u I .I U I .I U 
I 4-0kHot__,. UOII. u I .I U I .I U 
2,45-TricNor- UOII. u 2.1 U 2.1 U 
20-T UOII. u uu ,., u 
24-0kHot- VOil u 1.1 u ,., u 
24 UOII. u I .I U I .I U 
J4••- UOII. u 2.1 W 2.7 W 
24.()lnla,-- UOII. u I .I U I .I U 
21~ VOil u I .I U I .I U 
2-C VOil u I.I U ,., u 
2-cHOI- UOII. u I .I U I .I U 
2· VOil u I .I U 1.1 U 
2·- UOII. u I .I U UV 
2.i..- UOII. w uu 2.7 W 
2-- UOII. u I .I UJ I .I U 

J.3' --
UOII. w I.IW , .,w 

>-*- UOII. w uw 2.7 W 

-1:RHn_R_UIMtorPC--

H \tftg'.&tntc-1\tllttca~774S dt 

TABLED.a 
SURFACE WATER DATA 

9EAD-t3 

I 
RI Phno I Sito I R1""-19lftll 

t7M9 t7M9 
SWSDU-1 IIWSOl:1-e 

1300) 1>004 
SA SA 

0 0 
0.1 0.1 

SURFACE WATER SURFACE WATER 
11 -0..•17 11-00C·17 

VALUI 0 VALUE 0 

I . U , . u 
, . u I U 
I . U I . U 
I . U I . U 
I . U I . U 
,. u I U 
, . u I . U 
,. u I U 
I . U I . U 
I . U 1 U 
I . U ,. u 
,. u ,. u 
s. u s u 
I . U ,. u 
I . U I U 
I . U I . U 
,. u ,. u 
1. U I . U 
I . U I . U 
,. u ,. u 
I U I . U 
I . U I . U 
I . U I. U 
I . U ,. u 
I. U I . U 
I . U I . U 
I . U I . U 
S. U 5. U 
1. U , . u 
5. U 5 U 
5 U t u 
2 U 2. U 
I U ,. u 
I U ,. u 
I U ' u 
' u ' u 
' u ' u ,. u I U 
I . U I . U 
,. u I U 

I . U I . U 
I . U I U 
,. u I U 

2.1 U . 2.S U 
I . U 1, u I 

I . U I U 
.I . U I . U 

2.1 U 2.S U 
I . U I . U 
I . U I . U 
I . U ,. u 
,. u I . U 
, . u ,. u 
I . U I . U 

uu 2.5 U 
I . U ,. u 
, . u I . U 

uw 2.5 W 

1011Sl99 

RI Phno I Sito I RI Phno I Sloo I RI PhNO I Sito I 
t7MI IIMI 871569 

SWSDH-12 SWSD0-11 SWSOSl-17 
8>005 llOOI 13007 

SA SA SA 
0 0 0 

0.1 0.1 0.1 
SURFACE WATER SURFACE WATER SURFACE WATER 

11 -Doc-17 11 -Do<•t7 1t-O.c-t7 

VALVE 0 VALUE 0 YALU 0 

I . U I U ' u 
I . U I . U I . U 
1. U 

' u I . U 
I . U I . U I . U 
, . u I . U 1. U 
I . U ,. u I . U 
I . U I . U I . U 
I . U I . U I . U 
,. u ,. u I . U 
,. u I . U I. U 
I . U I . U I . U 
I . U 1. U I . U 
s. u s. u S. U 
I . U I . U I . U 
1. U ,. u I . U 
1. U ,. u I . U 
, . u I . U I . U 
,. u I . U I . U 
I . U 1. U I . U 
I. U I . U 1. U 
I . U I . U I . U 
I . U ,. u ,. u 
I . U .5 J I . U 
,. u I . U I . U 
,. u I . U 1. U 
I . U I . U I . U 
,. u I . U I . U 
5 U 5. U S. U 
I . U ,. u I . U 
5. U 5. U s. u 
s. u I . U s. u 
2. U 2. U 2. U 
,. u ,. u 1. U 
,. u ,. u ,. u 
I . U ,. u ,. u 
' u ,. u ,. u 
,. u I . U I . U 
I . U I . U I . U 
I . U I U 1. U 
,. u ,. u , . u 

I .I U I .I U I . U 
I .I U I .I U I . U 
I .I U I .I U ,. u 
2.7 U 2.7 U 2.1 U 
I .I U ,., u ,. u 
1.1 U I .I U I . U 
uu I .I U I. U 
2.7 U vu 2.1 U 
I .I U I .I U I . U 
I .I U uu ,. u 
I.I U I .I U I . U 
I .I U ,., u I . U 
I .I U I .I U I . U 
I .I U 1.1 U ,. u 
vu 2.7 U 2.1 U 
I .I U I .I U ,. u 
I.I U I .I U I . U 
2.7 UJ 2.7 W UUJ 

Pogo 4 



·, 10115199 
SURFACE -~ DATA 

SEAu-<13 

I I 

STUDY 10: RJ Phne 1 Stec 1 RIPh- lSl .. 1 RIPhHe1Steo1 RJPl\net-1 RI PhHe 1 Sita 1 RI PhHe 1 Stec 1 RI Phne 1 Sleo 1 
SOO: ueu 6715&1 UMI 6715&9 67661 671569 671569 

LOCID: SWSDeJ.7 SWSOSl-11 SWS06H SWSOU.41 SWS041J-l2 SWS041J-141 SWS041J.17 
SAMP ID: 41:SOOI 6J002 l:SOOJ 13004 . 1:,00, •:sooe 41:S007 

FIElO QC COOE: SA SA SA SA SA SA SA 
SAMP. DEPTH TOP: 0 0 0 0 0 0 0 
SA.MP. DEPTH BOT: 0.1 0.1 0.1 0.1 01 0.1 0.1 

W.TRIX: SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
SAMP. DATE: • ·Ooc:•17 !I-Otc-t7 11 ,0oc:,17 11 ,0oc:,97 11,0oc:,'7 11 -0tc-97 II-Otc-97 

PARAMETER UNIT Q VALUE Q VAI.Uf Q VAi.Vi Q VAi.Vi Q VALUE Q VALUE Q VALUE 0 
4.&.en.o-2rnt- U0/1. u 21 U vu 26 U HU 2.7 U 2.7 U au 
4-11< ..... U0/1. u , ., u 11 U ,. u ,. u 11 U I.I u I . U 
4•Chklfo•>~ U0/1. u 1.1 U 1.1 U . u I . U I .I U I .I U ,. u 
4-CNot- UOll UJ I .I UJ w UJ 1 u, 1.1 IUJ 1.1 UJ I . UJ ..... u 1.IIU 1.1 U I . U I . U 1.1 U 1.1U 1. U 
◄ ·M.-tl ,~ u 1.IU 1.1 U 1. U I . U .22 J 1.1 U I . U ...... ~ U0/1. u 1.1 U 1.1 U 1. U I . U I .I U 1.1 U 1. U 
Ac«laiohfl,....._ U0/1. u 1.1 U 11 U 1. U I . U 1.1 U I .I U I . U ,.,,......,. U0/1. u ,., u 1.1 U I . U 1. U I .I U I. I U 1. U 
e.n.to(•\aWWVKffll U0/1. u 1.1 U 11 U I . U I . U I .I U 1.1 U 1. U 
8MZofem'Wft-tM U0/1. u 1.1 U I .I U I . U I . U 1.1 U 1.1 U 1. U 
84nJl'llll'I __ .,,.,...,,. 

U0/1. u 1.1 U 1.1 U I . U 1. U 1.1 U I .I U 1. U 
Bent U0/1. u 1.1 U 1.1 U 1. U I . U I .I U I .I U 1. U 
~rof•\A,-~ U0/1. u 1.1 U 1.1 U 1. U 1: U 1.1 U 1.1 U I . U 
_,z.CNcrot-t,o...,_Me U0/1. u I .I U 11 U I . U I . U I .I U I .I U I . U 
-2 U0/1. u I .I U 1.1 U I . U 1 U 1.1 U I .I U I . U 
-..:2-CH«ohCIDl'DD'Wl~tf U0/1. u ,., u 1.1 U 1. U 1 U 1.1 U 1.1 U 1. U 
_,z.ef'l----....,tt 1JOII. u 1.1 AJ 1.1 U 1. U 1. U I .I UJ 1.1 U I . U ....... 1JOII. J .u J 1.1 U .12 J 1. U .23 J 1.1 U 1. U 

CWNJole UOII. w 1.1 UJ 1.1W I . UJ t . W 1.1W 1.1 UJ I . UJ ... UOII. u I .I U 1.1 U I . U 1. U 1.1 U 1.1 U I . U 
04______,.,et, UOII. J .051 J .05' J 1. U I . U 1.1 U I .I U I . U 01-- UOII. u I .I U t.lU I . U 1. U I .I U 1.1 U I . U 
II--N■ PI--K4'ne UOII. u 1.1 U I .I U 1. U I . U I .I U 1.1 U I . U 
Olbenzolow, UOII. u I .I U 1.1 U I . U I . U I .I U I .I U 1. U 
01e--11e U0/1. J .2t J 1.1 U 1. U I . U .IJ J .071 J .074 J ... U0/1. u I .I U 1.1 U I . U 1 U 1.1 U I .I U 1. U 
nuo,.,._ 1JOII. u 1.1 U 1.1 U I . U I . U 1.1 U I .I U I . U 
nuo,.,. UOII. u 1.1 U I .I U I . U I . U 1.1 U 1.1 U I . U 
Kuec:Hofat,,.,,NM U0/1. u I .I U I .I U I . U 1. U 1.1 U I .I U , . u He,-- U0/1. u 1.1 U I .I U I UJ I . W 1.1 UJ I .IW I . UJ He,_ UQ/1. u 1.1 U I .I U 1. UJ I . W II UJ 1.1 UJ I . UJ 
HtrKHor~fl.ane U0/1. u- 1.1 U I .I U I . U I . U I .I U I .I U I . U 
-~1.l.kd"mwrtne UQ/1. u I .I U 1.1 U I . U 1. U 11 U I .I U 1. U -- U0/1. u 1.1 U I .I U I . U 1 U I .I U I .I U I . U 
~----"'•nh U0/1. u 1.1 U 1.1 U I . U 1. U 1.1 U 1.1 U 1. U 

N- U0/1. u 11 U 1.1 U I . U 1. U I .I U I .I U 1. U 
UOII. u 1.1 U .1 U I . U 1. U I .I U I .I U I . U 

*obenl:ffle UOII. u 1.1 U 1.IU 1. U I . U 1.1 U I .I U I . U p--- UOII. u 21 UJ vu uu uu 2.7 U 2.7 U au --- UOII. u I .I U 1.1 U I . U I . U 1.1 U I .I U I . U _,.. U0/1. u 1.1 U I .I U I . U I . U 1.1 U I .I U 1. U ,.,,..,. U0/1. u 1.1 U 1.1 U ,00,U .005 U .011 U 1.1 U .011 U 
PESTICIDES/PCB• 
U '-000 U0/1. u ,011 U .012 U 01 U .01 U .011 U .011 U .011 U 
4 • ·-OOE U0/1. u .at u .01 U .01 U .01 U .011 U .011 U .011 U 
4 4'-00T 1JOII. u .01 U .01 AJ .01 U .01 U .011 U .011 U .011 U _,,, U0/1. u ,00, u _oo, u .00, u .005 U .005 U .005 u ,00, u 
-•·8HC 1JOII. u ,00, u 005 U 00, u .005 U _00, u ,00, u .005 U 
~ -Chlo<clene UOll u ,00, u ,00, u ,00, u _oo, u ,00, u ,00, u ,005 U 
- -1011 1JOII. u . I U .1 U .1 U .I U .11 U .II U .11 U 
Atodcw-1221 U0/1. u .21 U 2U .2 U 2U 21 U .21 U 21 U 
"'odcw-1232 U0/1. u .1 U ., u ., u ., u .11 U .11 U .11 U 
..,odcw,1242 UOII. u ., u .I U .I U .I U .11 U .11 U .11 U 
Atodcw,1241 UOII. u ., u .I U .I U .I U .11 U .11 U .11 U 
lllodcw•1~ U0/1. u .1 U .I U .I U .I U .11 U .11 U .11 U 
lvodof-1190 U0/1. u .II U II U .1 U .1 U .014 U .11 U .11 U 
o.taBHC U0/1. u .005 U ,00, u 00, u ,00, u ,00, u ,00, u 00, u 
l,.._,BHC U0/1. u .005 U 005 U 005 U ,00, u .00! U 005 U ,00, u 
I- U0/1. u .01 U .01 U .01 U .01 U .011 U .OIi U .011 U 

flo6e I : Retffkttd R~ l.>Md b PCllhlPedddn 

H ~MKa\a6)uca\q'A57745 w1t Page: S, 



STUOYID: RIPhne I !',,,_.t RIPf'lne 1 Sito t 
SOD: 1715el 1715el 

LOCID: SWSDU-7 SWSDll-11 
SAMP ID: 1:IOOI 1!002 

FIELD QC CODE: SA SA 
SAMP. DEPTH TOP: 0 0 
SAMP. DEPTH BOT: 0.1 0.1 

MATRIX: SURFACE WATER SURFACE WATER 
SAMP. DATE: 4-Doe-17 S-Doo-17 

PARAMETER UNIT Q VALUf Q VALIJf Q 
Endoo""'11 UOII. u .005 U .005 U 
Endoo""'1 II UOII. u .DI U .01 U -- U<J/1. u .OIi J .01 U --- UOII. u .OIi U .01 U 
_,_ 

U0/1. u .02 .01 U 
G~ UOII. u .005 U .005 U 

ao.wn.<:H«- U<J/1. u .005 U .005 U 
~ UOII. u .005 U .005 U --- UOII. u .005 U .005 U 
Htrec:Horobennnt UOII. u .01 U .01 U -- U<J/1. u .OS2 U .OS U 
T•- UOII. u .nu .8 U 
lo!ETALS - U<J/1. J m . IUU - ~ u ' · u J u - ~ u ' · u J IU - ·-~ J It. J 

'" J -- U0/1. u . I U .u J 
c-.. U0/1. u .Ju ., u 
c-... UOII. 21500. 51 toO. 
a.-... U0/1. u I .I U I .I U 
c- U0/1. u 1.7 U 1.7 U 
c- U<J/1. u uu 2., U 
L~ UOII. u S.3 U s. u 
kon UOII. lJI . 25.IU 
lood UOII. u I .I U I .I U - UOII. 5SIO. tNO. -· UOII. eso. .• J 

-N- UOII. u .I u .I u - UOII. J 2.3 U 2.3 U p- UOII. J 5840. 2 700. J - UOII. u 4.7 U 4.7 U - UOII. u 2.1 U 2.1 U 
Soclum UOII. J 22,0. J II 400. 
r-.. U0/1. u I.JU uu 
v.-.. U0/1. u I .I U I .I U - UOII. J 112 J 5.1 J 

Noll f : RMdect.d ~ UNd to, PCBIIPnAdda. ~ 

H -on0<1\ol>H<olqYl77'5 do 

TABLE 0-8 
SURFACE WATER DATA 

SEA0.-3 

' 
RI PIIHo I SIio I RI PIIHo I Sito I 

1715et 17MI 
swsoe:1-1 swsoei. 

9,003 13004 
11A 11A 

0 0 
0.1 0.1 

SURFACE WATER SURFACE WATER 
11 -Doe-t7 11 -Doe-t7 

VALIJf Q VALUf Q 
.005 U .005 U 

.01 U .01 U 

.01 U .01 U 

.01 U .01 U 

.01 U .DI U 
.005 U .005 U 
.005 U .005 U 
.005 U .005 U 
.005 U .005 U 

.01 U .01 U 
.OSI U .OSI U 

.51 U .SIU 

141 . J 41.7 J 
, . u u 
uu .. 

IU J 205 J 
.It J I u 
., u .Ju 

41200. 31.200. 
I .I U uu 
1.7 U I .I U 
uu uu 
,., u s. u 

247. Ill. 
ti u I .I U 

7110. 7 540. 
43.1 es,. 

.I U .I u 
2.3 U 2.3 U 

2 740 J 5tt0. 
4 .7 U "u 
2.1 U 2.1 U 

15100. 2ND J 
, ., u ., u 
uu I .I U 
4.7 J 5. J 

RI PIIHo I S1oo I 
17Mt 

SWSDU-12 
13005 

11A 
0 

0.1 
BURFACE WATER 

II -Doe-ti 

VALUI Q 
.005 U 
.OIi U 
.OIi U 
.OIi U 
.011 U 
.005 U 
.005 U 
.005 U 
.005 U 
.OIi U 
.os, u 
.nu 

N .7 J 
uu ,. 

0 .1 J 
.I U 
., u 

11100. 
, ., u 
22 J 
2.4 J 
, . u 

702. 
I .I U 

'410. 
I IJO. 

.I u 
3. J 

1,120. 
4.7 U 
2.1 U 

2110. J 
uu 
II U 

14.IJ 

10/IS/99 

RI PhHI I Sito I RI PhHo I Sltp I 
11ee, 81661 

SWSD8l-ll SWSD6l-17 
13008 9,007 

SA SA 
0 0 

0.1 0.1 
SURFACE WATER SURFACE WATER 

11-Doe-t7 II-Ooc-17 

VALUE Q VALUI Q 
.005 U .005 U 
.OIi U .OIi U 
.OIi U .OIi U 
.OIi U .OIi U 
.011 U .OIi U 
.005 U .005 U 
.005 U .005 U 
.005 U .005 U 
.005 U .005 U 
.OIi U .OIi U 
.os, u .os, u 
.,, u .,, u 

JO.I J 12., U 
uu ~-• u 
>. u > . 

... J 2U J 
.I U .17 J 

.52 J ., u .. .... 121000. 
I .I U I .I U 
1.7 U I .I U 
uu 2.J U 
,. u , . u 

51.1 J 25.1 U 
I .I U I .I U 

, ,so. 18.:IOO. 
121. 5.1 J 

.I u .I U 
2.3 U 2.1 J 

4150. J 4170. J 
4.7 U 4.7 U 
2.1 U 2.1 U 

I 120. J 1140. 
•. , u uu 
, .• u uu 
1 .7 J 4.1 J 

Pogol 



STUDY ID: 
800: 

LOCID: 
~ID: 

FIELD QC COOE: 
SAMP. DEPTH TOP. 
SAMP. DEPTH BOT: 

MATRIX: 
5-"M'. OAT£: 

PARAMETER UNIT 
VOIATILES 
1 t 1-Tric:Hofoel'\ane UCl/1. 
I I 2.2-Tn_ott,.,,. UCl/1. 
11.2-T-- UCl/1. 
1.1-DkNor- UCl/1. 
11-0imkw~ UCl/1. 
I 2•0ibtomo-).,cHo,- UCl/1. 
1,2-0lb,- UCl/1. 
12-0kHotOOONfflO UCl/1. 
1.2-0kHot- UCl/1. 
1,2-llkHot-~ UCl/1. 
I l-OkHarobentWM UCl/1. 
I 4~ene UCl/1. 
Aulot,o UCl/1. 
e.n,..,. UCl/1. er.....---. UCl/1. 
DromoclcHor-... UCl/1. 
llromolotm UCl/1. 
Ca,t,on<hUldt UCl/1. c..._,_ 
ChlotobeNtM ~- ~ 

Clio<- ,lnA 

CHcwotann UCl/1. 
C.-1.2- UCl/1. 
Clo •I l UCl/1. 
Etr,t bonNne UCl/1. ...... _ 

UCl/1. 
~N-ko4ono UClll. -- UClll. 
----11.etont UClll. ·- UClll. -- UClll. ....... UClll. 
Tn-- UClll. 
T- UClll. 
ToltlX- UClll. 
T•-•l.2-llkHo,- UClll. ,, __ ,_ 

UClll. !-- UCl/1. -- UCl/1. 
SEMI -V'OlATl'lES 
12-0k:Not~tnt UCl/1. 
I ).OlcNorob«'ll'WM UCl/1. 
I 4,0kHof OMftlene UCl/1. 
2,C S--Tnc:Hormswna: UCl/1. 
2,46-T-- UCl/1. 
24•0kNo<- UCl/1. 
24 UCl/1. 
2,4-0Hl'mll'lftlCII UCl/1. 
24~ UCl/1. 
JI~ UCl/1. 
1-Cliol UCl/1. 
1-Cliol UCl/1. 

~ 

1-- UCl/1. 

1 *- UCl/1. 
J ..... ~ UCl/1. 
l s·-OkNo<- UCl/1. ,.,.._ UClll. 

- I : RNrt-.! R- Uaed lo, PC9'1P..-

H \,p,ng'w.1"ntta'8.&lffcti\q,,'I 770 ,_ 

I 
RI PhHe I SI.a I RI Ph11e t Steo t 

8711119 9711111 
SWSOlll-11 SWSDel-11 

13001 9)(1()1 

SA SA 
0 0 

0.1 0.1 
SURFACE WATER SURFACE WATER 

ll ·Otc-tl 11-Dtc-17 

VALUISQ VALUIS Q 

I . U I U 
I. u I . U 
I . U I . U 
I U I U 
I U I . U 
I . U I . U 
I . U I . U 
I. u I . U 
I U I . U 
I . U I . U 
,. u I . U 
I . U I . U 
s. u s u 
I . U I U 
I . U I . U 
I . U I . U 
I . U I U 
I . U I . U 
I . U I . U 

. u 
I . U I . U 
I . U I . U 
I . U I U 
I . U I . U 
I . U I . U 
I . U I . U 
, . u I . U 
, . u s. u 
I . U I . U 
s. u s. u 
s. u s. u 
2. U 2. U 
I. U I . U 
, . u I . U 
I . I . U 
I . U I . U 
I . U I . U 
I . U I . U 
I . U I U 
I . U I U 

I.I u I U 
II U I U 
I.I U I. u 
2.1 U 291U 
I .I U I. u 
I .I U I. u 
I .I U I . U 
au 29 U 
I .I U I . U 
I.I U I. u 
I .I U I . U 
I .I U I u 
I .I U I . u 
I .I U I . U 
21 U 291U 
I.I u I U 

·- I .I U I . U 
2.1 W 2.9 W 

1 
SURFAC 

J 
:RDATA 

s ... . ..S3 

RI Phne I Sin, t 
87669 

SWSOIIH0 
93010 

SA 
0 

0.1 
SURFACE WATER 

11 -Dtc -tl 

VALUI Q 

I . U 
I U 
I . U 
I U 
I U 
I . U 
I U 
I U 
I U 
I U 
I . U 
I . U 
s. u 
I . U 
I . U 
I U 
I U 
I . U 
I . U 
I . U 
I . U 
I . U 
I U 
I . U 
I . U 
I U 
I. u 
s u 
I . U 
s. u 
s u 
2 U 
, . u 
I . U 
I . U 
I. U 
I U 
I . U 
I U 
I U 

11 U 
I .I U 
I .I U 
27 U 
11 U 
11 U 
I .I U 
27 U 
I .I U 
I .I U 
11 U 
I .I U 
11 U 
I .I U 
27 U 
11 U 
I .I U 
2.7 W 

1011~1 

Pog, 1 



STUOYID: 
SDO: 

LOCID: 
SAMP ID: 

FIELD QC COOE: 
SAMP. DEPTH TOP: 
SAMP. DEPTH BOT: 

MATRIX: 
SAMP. OATE: 

PARAMETER UNIT 
4,1-0.Wo-2-mtll__,.. U0/1. 
4.e,----.... 1\tf U0/1. 
4.Ct"ofo-).- U0/1. 
4-CHor-- UGI\. 
4-CHor -ui. UGI\. 
Ann UGI\. - UGI\. 
Anln<- UGI\. -·· ~- UGI\. --, MOM UGI\. 

U0/1. - U0/1. - UGI\. 
UGI\. 
UGI\. 

. UGI\. 

-2-E UGI\. 
U0/1. 

c.1>alOlt UGI\. - U0/1. 
DH, UGI\. 
Dl-n - UGI\. 

• UGI\. 
Dlbonrobon UGI\. , __ 

UGII. 
UGI\. -- UGI\. 

flllor .... UGII. 
He•acHon:itl«uene UOII. 
Houd,lo,-....,. UOII. 
HnocHor UOII. 
HnocHor- UOII. -,,2_,. __ 

UOII. - UGI\. 
H-lk UGI\. 
H-lk UGI\. - UGI\. 
lkobenl- UGI\. 
P-- UGII. --........ -- UGI\. 
PESTICIDESIPCllo 
44'-000 UOII. 
4,4'-00£ UOII. 
44'-DOT UOII. - UOII. 
--8HC UGI\. -~- UOII. 
... .-.1018 UOII. 
--1221 UGI\. 
- -1232 UOII. 
... .-.1212 UOII. 
... .-.120 UOII. ..,.,__,n4 UOII. ... .-.,:ieo UGII. 
-8HC UGII. 
Dello-8HC UOII. - UOII. 

- I . RNn-.!R-IJHdb PC--
H \tngi.tM<1w,fSlffca\qrwt1745 1te 

RI Phne 1 SIMI 1 RI 1'11111 1 Stoo 1 
871189 171181 

SWSDU-11 SWSOU-11 
IJOOII 83009 

SA SA 
0 0 

0.t 0.1 
SURfACE WATER SURFACE WATER 

11-0oc-17 11 -l>K-17 

VAi.Vi: Q VAI.Uf Q 

uu 2.8 U 
1.1 U I . U 
I .I U 1. U 
t .1 UJ , . u, 
I.I U I . U 
I .I U I . U 
I .I U I . U 
I .I U , . u 
I .I U I . U 
I .I U I . U 
I .I U 1. U 
I .I U I . U 
1.1 U 1. U 
I .I U I . U 
I .I U I . U 
I .I U I . U 
I .I U I . U 
I .I U 1. UJ 
1.1 U .092 J 
I.IW 1 UJ 
I .I U I . U 
.I J I . U 

I.I U I . U 
I .I U I . U 
I .I U 1. U 
I .I U I . U 
I .I U 1. U 

.Ol2 J I . U 
1.1 U I . U 
I .I U 1. U 
I .I UJ I . UJ 
I .I UJ I . UJ 
I .I U I . U 
I .I U I . U 
I .I U I . U 
I .I U I . U 
I .I U I . U 
I .I U I . U 
I .I U I U 
uu uu 

.057 J I . U 
I .I U I . u 

.Ott UJ .oos u 

.Ott U . 01 U 

.OIi U .01 U 

.OIi U 01 U 

.oos u .oos u 
,00, u .00, u 
.00, u .00, u 
.II U .I U 
.21 U .2 u 
.II U .I U 
.II U ,I U 
,II U .I U 
.II U .I U 
.11 U .1 U 

.005 U .00, u 

.00, u 005 U 

.OIi U .01 U 

i 
RIPl1Ho 1 Stoo1 

171181 
SWSD8HO 

83010 
SA 

0 
0.1 

SURF ACE WATER 
tt -DK-17 

TABLED-I 
SURFACE WATER DATA 

SEAD-e3 

VALUE Q 
27 U 
I .I U 
I .I U 
I .I UJ 
I .I U 
I .I U 
I .I U 
I.I U 
I .I U 
II U 
II U 
1.1 U 
I .I U 
I .I U 
I .I U 
I.I u 
I. I U 
I .I U 
l .t U 
I .I UJ 
II U 
I .I U 
I .I U 
I .I U 
I .I U 
1.1 U 
II U 
I .I U 
I .I U 
I .I U 
I .I UJ 
11 UJ 
I.I U 
I .I U 
II U 
I .I U 
I .I U 
II U 
I .I U 
uu 
uu 
t .t u 

.Ott U 

.OIi U 

.011 U 

.OIi U 

.oos u 

.00, u 

.00, u 
.II U 
.21 U 
.II U 
.II U 
.II U 
.II U 
.II U 

.00, u 

.00, u 
Ott U 

10115199 

p .... 



STUDY ID: RI Ph11e I Slfl> 1 
S00: 117669 

lOCID: SWSDlll-11 
SAMP ID. lllOOI 

FIELD QC CODE: SA 
SAMP. DEPTtt TOP: 0 
SAMP. DEPTH BOT: 0.1 

MATRIX· SURFACE WATER 
SAMP. OATE· 11 -0.c-17 

PARAMETER UNIT - VALUE 0 
Endotlllwl I U0/1. .001 U 
Endotlllanll U0/1. .OIi U 
EndowllnMJblO UOll .OIi U 
Endin-de U0/1. .OIi U 
~kttono UGI\. .OIi U 
Oamma-BHCIUnda,,e UOll 001 U 
OtfTV'l\aCNofdfln4 UOII. .001 U 
t-MOCacHot UOII. 001 U 
·~•cHot lcll UOII. .001 U 
He1ec:Hof0Nnl1M UOII. .OIi U 
M..,onrawot UOII. .01) U 
To•- U0/1. .,, u 
METALS - UOII. 1020. .,,. UOII. HU 
Alunlc UOII. ,. u 
Bwtum UOII. Je .l J 
,..-,m UOII. .Ill J 
c- UOA. .l U 
Coldum UG/l ll 100. 
c,-......,, UOII. 1.2 J 
Cobalt UOII. 1.7 u 
c- UOII. 2.SJ 
Cronlolo UOII. ' u l,on UOII. 13110 
LHd UOII. I.I U 
,u_,m UOII. 10.200. ,._ 

U0/1. H .I 
W.,cu,y UOII. .I U 
tkltl UOII. 2.1 J 
POCHsJum UOII. 11,600 
Sm.-.lum U0/1. 4.7 U ...... UOII. 2.1 U 
s-.m UOII. 10,400 
Th.avm UOII. 11 l U 
v ... .....,, UOII. I .I U 
Zinc U0/1. 13.1 J 

Note 1. RHRtc:1:td Rnub Uwd b PCBsl'PN~ 

H wng\am~u..Sletca~7 745 111 

I 
RI Phne I SltD 1 

97110 
SWSOlll-19 

113009 
SA 

0 
01 

SURFACE WATER 
11 -0.c-17 

VALUE 0 
.001 U 

01 U 
.01 U 
.01 U 
.01 U 

001 U 
.001 U 
.001 U 
001 U 
.DI U 

01tU 
.,, u 

12 l U 
HU 
,. u 

31 3 J 
.ti J 
.l U 

134,000 
I .I U 
1.7 U 
23 U 
, ., u 

2SI U 
I.I U 

II ,00. 

Ill J 
.I U 
uu 

400. J 
41 U 
J. I U 

I .IIIIO. 
11 l U 
II U 
4.1 J 

RIPhHt 1 S1tD 1 
117669 

SWSDlll-20 
113010 

SA 
0 

0 I 
SURFACE WATER 

t 1-0.C-17 

) 

SURFACE 
SI:. 

VALUE 0 
.oos u 
OIi U 
011 U 
011 U 
.OIi U 
001 U 
.001 U 
oos u 
oos u 
011 U 
.01) U 
.,, u 

30. J 
HU 
)IU 

21S J 
.II J 
.l U 

86,400. 
1.t U 
1.7 U 
2.S J 

' u 
SIS J 

I.I U 
12.200 

2 7 J 
I U 

2.S J 
SOIO 

41 U 
2.1 U 

23.900 
Ill U 
II U 
, ., J 

'/IS/99 

DATA 

Page 9 





APPENDIXE 

RESRAD INPUTS AND OUTPUTS 



RESRAD INPUTS 



Table E-1 
Input Parameters for RESRAD 

Non-Scenario Specific 

Parameter Value Assigned 
Cover depth (m) 0 

Density of cover material (g/cm**3) not used 
Cover depth erosion rate (m/yr) not used 
Density of contaminated zone 1.5 
(g/cm**3) 
Contaminated zone erosion rate (m/yr) 6 X 10-' 

Contaminated zone total porosity 0.37 
Contaminated zone effective porosity 0.175 
Contaminated zone hydraulic 208 (6.61 X 10-4 
conductivity (m/yr) cm/yr) 
Contaminated zone b parameter 7.75 

Average annual wind speed (m/sec) 3 (7 mi/hr) 

Humidity in air (g/m**3) 6.6 
Evapotranspiration coefficient 0.7 
Precipitation (m/yr) 0.75 (29.4 in/yr) 
Irrigation (m/yr) 0 
Irrigation mode overhead 
Runoff coefficient 0.2 
Watershed area for nearby stream or 13,000,000 
pond (m**2) 
Accuracy for water/soil computations 0.001 

Density of saturated zone (g/cm**3) 1.5 
Saturated zone total porosity 0.37 
Saturated zone effective porosity 0.175 
Saturated zone hydraulic conductivity 208 
(m/yr) 
Saturated zone hydraulic gradient 0.012 
Saturated zone b parameter Not Applicable 
Water table drop rate (m/yr) 0 
Well pump intake depth (m below 3 
water table) 

Rationale 
Assume surface 
contamination - worst case 
for time=0 years 

Default Value 

(1) Appendix A-Assume 
2% slope, farm family 
(2) 
(3) 
(4) p. 3-40 

(1) App;-E, Silty Clay 
Loam 
Estimated using wind rose 
for Syracuse NY (Fig 2-7) 
(1) App. L, Fig. L-1 
(3) (see calcs attached) 
(4) p. 1-16 
No irrigatio~ 

(3) 
(4) Fig 1-9 attached 

Default value 

Default value 
(2) . 
(3) 
(4) p. 3-40 

(4) p. 3-41 

Assumption 
(4) p. 1-14 



Table E-1 (con't) 
Input Parameters for RESRAD 

Parameter Value Assigned Rationale 
Model: Nondispersion (ND) or Mass- ND (1) App. E, p. 207 
Balance (MB) 
Well pumping rate (m**3/yr) 50 (lO0ml/min) (5) 

Number of unsaturated zone strata 1 
Unsat. zone I, thickness (m) 1 (6) 
Unsat. zone 1, soil density (g/cm**3) 1.5 Default 
Unsat. zone 1, total porosity 0.37 (2) 
Unsat. zone 1, effective porosity 0.175 (3) 
Unsat. zone 1, soil-specific b 7.75 (1) App. E, silty clay loam 
parameter 
Unsat. zone 1, hydraulic conductivity 208 (4) p. 3-40 
(m/yr) 

Sources: 
(1) Argonne National Laboratory, Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD, Version 5.0,, September 1993. 
(2) U.S. Army Environmental Hygiene Agency (USAEHA), Phase 4 Evaluation of 
the Open Burning/Open Detonation Grounds. Investigation of Soil Contamination, 
Hazardous Waste Study No. 37-26-0479-85, 1984. 
(3) Parsons Engineering Science, Final Groundwater Modeling Report at the Ash 
Landfill Site, June 1996. 
(4) Parsons Engineering Science, Remedial Investigation Report at the Open Burning 
Grounds, September 1994. 
(5) Based on field experience that 100 ml/min is a sustainable rate for extraction of 
groundwater from upper aquifer during well purging in preparation for groundwater 
sampling. 
(6) Parsons Engineering Science, Expanded Site Inspection Seven Low Priority 
AOCs- SEADs 60, 62, 63, 64 (A, B, C, D) 67, 70, and 71, April 1996. 
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Summary SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTSED.RAD 

Dose Conversion Factor (and Related) Parameter Summary 
File: DOSFAC. BIN 

Current 
Menu Parameter Value 

[3-1 Dose conversion factors for inhalation, mrem/pCi: 
n-1 Cs-137+D 3.190E-05 
8-1 Pb-210+D 2.320E-02 
B-1 Ra-226+D 8.600E-03 
8-1 Th-230 3.260E-Ol 
B-1 U-234 1.320E-Ol 
8-1 U-238+D l.lBOE-01 

D-1 Dose conversion factors for inqestion, mrem/pCi: 
D-1 Cs-137+D 5.000E-05 
D-1 Pb-210+D 7.270E-03 
D-1 Ra-226+D l.330E-03 
D-1 Th-230 5.480E-04 
D-1 U-234 2.830E-04 
D-1 U-238+D 2.690E-04 

D-34 Food transfer factors: 
D-34 Cs-137+D , plant/soil concentration ratio, dimensionless 4.000E-02 
D-34 Cs-137+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 3.000E-02 
D-34 Cs-137+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 8.000E-03 
D-34 
D-34 Pb-210+0, plant/soil concentration ratio, dimensionless 1.000E-02 
D-34 Pb-210+0, beef/livestock-intake ratio, (pCi/kq) / (pCi/d) B.O00E-04 
D-34 Pb-210+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 
D-34 
D-34 Ra-226+D, plant/soil concentration ratio, dimensionless 4.000E-02 
D-34 Ra-226+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-03 
D-34 Ra-226+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 
D-34 
D-34 Th-230 , plant/soil concentration ratio, dimensionless 1.000E-03 
D-34 Th-230 , beef/live~tock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-04 
D-34 Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 
D-34 
D-34 U-234 , plant/soil concentrat~on ratio, dimensionless 2.500E-03 
D-34 U-234 , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 3.400E-04 
D-34 U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 
D-34 
D-34 U-238+D , plant/soil concentration ratio, dimensionless 2.S00E-03 
D-34 U-238+0 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 3. 4 OOE-04 
D-34 U-238+0 , milk/livestock-intake ratio, (pCi/L) / (pCi/d) 6.000E-04 

D-5 Bioaccumulation factors, fresh water, L/kq: 
D-5 Cs-137+0 , fish 2.000E+03 
D-5 Cs-137+0, crustacea and mollusks l.000E+02 
D-5 
D-5 Pb-210+0, fish 3.000E+02 
D-5 Pb-210+0 , crustacea and mollusks 1.000E+02 
D-5 
D-5 Ra-226+0 , fish 5.000E+Ol 
D-5 Ra-226+0, crustacea and mollusks 2.500E+02 

Parameter 
Default Name 

3.190E-05 DCF2( 1) 
2.320E-02 DCF2( 2) 
8.600E-03 DCF2 ( 3) 
3.260E-Ol DCF2 ( 4) 
1.320E-01 DCF2( 5) 
1.lBOE-01 DCF2( 6) 

5.000E-05 DCF3 ( 1) 
7.270E-03 DCF3 ( 2) 
1.330E-03 DCF3( 3) 
5.480E-04 DCF3 ( 4) 
2.830E-04 DCF3 ( 5) 
2.690E-04 DCF3( 6) 

4.000E-02 RTF ( 1, 1) 
3.000E-02 RTF( 1,2) 
8.000E-03 RTF( 1,3) 

l.000E-02 RTF ( 2, 1) 
8.000E-04 RTF( 2, 2) 
3.000E-04 RTF( 2,3) 

4.000E-02 RTF( 3,1) 
1. OOOE-03 RTF( 3,2) 
l.OOOE-03 RTF( 3,3) 

l.OOOE-03 RTF( 4, 1) 
1.000E-04 RTF ( 4, 2) 
5.000E-06 RTF ( 4, 3) 

2.500E-03 RTF( 5, 1) 
3.400E-04 RTF( 5,2) 
6.000E-04 RTF( 5,3) 

2.S00E-03 RTF( 6, 1) 
3.400E-04 RTF( 6,2) 
6.000E-04 RTF( 6, 3) 

2.000E+03 BIOFAC ( 1, 1) 
1.000E+02 BIOFAC( 1,2) 

3.000E+02 BIOFAC ( 2, 1) 
1.000E+02 BIOFAC ( 2, 2) 

5.000E+0l BIOFAC( 3, 1) 
2.500E+02 BIOFAC( 3,2) 
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Summary SL. J3 Construction Worker - Site Specific Parameters 
File : CONSTSED.RAD 

Dose Conversion Factor iand Related) Parameter Summary (continued) 
Fi le: DOSF.I\C. BIN 

Current 
Menu Parameter Value Default 

D-5 Th-230 , fish 1.000E+02 l.OOOE+02 
D-5 Th-230 , crustacea and mollusks 5.000E+02 5.000E+02 
D-5 
D-5 U-234 , fish l.OOOE+Ol 1.000E+Ol 
D-5 U-234 , crustacea and mollusks 6.000E+Ol 6.000E+Ol 
D-5 
D-5 U-238+0 . , fish 1.000E+Ol 1.000E+Ol 
D-5 U-238+0 , crustacea and mollusks 6.000E+Ol 6.000E+Ol 

Parameter 
Name 

BIOFAC( 4, 1) 
BIOFAC( 4,2) 

BIOFAC ( 5, 1) 
BIOFAC ( 5, 2) 

BIOFAC( 6,1) 
BIOFAC( 6,2) 



RESRAD,, Version 5.82 T½ Limit= 0.5 year 10/15/99 13:46 Page 4 
Summary SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTSED.RAD 

Site-Specific Parameter Summary 

Menu 

ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 

R012 
R012 
R012 
R012 
R012 
R012 
R012 
R012 
R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
ROH 

Parameter 

Area of contaminated zone (m•*2) 
Thickness of contaminated zone (m) 
Lenqth parallel to aquifer flow (m) 
Basic radiation dose limit (mrem/yr) 
Time since placement of material (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 

Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 

Cover depth (m) 

(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/L): 
(pCi/L): 
(pCi/L): 
(pCi/L): 
(pCi/L): 

Density of cover material (q/cm**3) 
Cover depth erosion rate (m/yr) 
Density of contaminated zone (q/cm**3) 
Contaminated zone erosion rate (m/yr) 
Contaminated zone total porosity 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 
Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

Contaminated zone effective porosity 
Contaminated zone hydraulic conductivity (m/yr) 
Contaminated zone b parameter 
Averaqe annual wind speed (m/sec) 
Humidity in air (q/m**3) 
Evapotranspiration coefficient 
Precipitation (m/yr) 
Irriqation (m/yr) 
Irriqation mode 
Runoff coefficient 
Watershed area for nearby stream or pond (m**2) 
Accuracy for water/soil computations 

Density of saturated zone (q/cm**3) 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone hydraulic conductivity (m/yr) 
Saturated zone hydr~ulic gradient 

User 
Input 

6.500E+04 
1.000E+OO 
not used 
1.000E+Ol 
O.OOOE+OO 
1.000E+OO 
5.000E+OO 
1.000E+Ol 
2.500E+Ol 
4.000E+Ol 
5.500E+Ol 
7.000E+Ol 
not used 
not used 

1.500E+OO 
9.lOOE+OO 
2.200E+OO 
l.300E+OO 
l.400E+OO 
not used 
not used 
not used 
not used 
not used 

O.OOOE+OO 
not used 
not used 
1.500E+OO 
6.000E-05 
3.700E-01 
1.750E-Ol 
2.080E+02 
7.750E+OO 
3.000E+OO 
not used 
7.lOOE-01 
7.500E-Ol 
O.OOOE+OO 
overhead 
2.000E-01 
not used 
not used 

1.SOOE+OO 
3.700E-01 
l.750E-01 
2.080E+02 
l.200E-02 

Default 

1.000E+04 
2.000E+OO 
1.000E+02 
3.000E+Ol 
O.OOOE+OO 
1.000E+OO 
3.000E+OO 
l.OOOE+Ol 
3.000E+Ol 
l.OOOE+02 
3.000E+02 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 

O.OOOE+OO 
1.SOOE+OO 
1.000E-03 
l.SOOE+OO 
1. OOOE-03 
4.000E-01 
2.000E-01 
l.OOOE+Ol 
5.300E+OO 
2.000E+OO 
8 . 000E+OO 
5.000E-01 
l.OOOE+OO 
2.000E-01 
overhead 
2.000E-01 
l.OOOE+06 
1.000E-03 

1.500E+OO 
4.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

AREA 
THICKO 
LCZPAQ 
BRDL 
TI 
T( 2) 
T( 3) 
T ( 4) 
T( 5) 
T ( 6) 
T ( 7) 
T( 8) 
T ( 9) 
T (10) 

Sl ( 1) 
S1 ( 2) 
Sl ( 4) 
Sl ( 5) 
Sl ( 6) 
Wl ( 1) 
Wl( 2) 
Wl ( 4) 
Wl ( 5) 
Wl ( 6) 

COVERO 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
EPCZ 
HCCZ 
BCZ 
WIND 
HUMID 
EVAPTR 
PRECIP 
RI 
!DITCH 
RUNOFF 
WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
HCSZ 
HGWT 
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Site-Specific Parameter Summary (continued) 

Menu 

R014 
R014 
R014 
R014 
R014 

ROIS 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Parameter 

Saturated zone b parameter 
Water table drop rate (m/yr) 
Well pump intake depth (m_below water table) 
Model: Nondispersion (ND) or Mass-Balance (MB) 
Well pumpinq rate (m••3/yr) 

Number of un sa turated zone strata 
Unsat. zone 1, thi ckness (m) 
Unsat. zone 1, soil density (q/cm••3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat. zone 1, soil -specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cs-137 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm••3/q) 
Saturated zone (cm••J/q) 
Leach ra t e (/yr) 
Solubility constant 

Distribution coefficients for Pb-210 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm•*3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-230 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm* *3 /q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-2a4 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm*• 3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-238 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

l.040E+Ol 
O.OOOE+OO 
3 . 000E+OO 
ND 
5.000E+Ol 

not used 
not used 
not used 
not used 
not used 
not used 
not used 

1. OOOE+03 
not used 
not used 
O. OOOE+OO 
0.000E+OO 

1.000E+02 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

6 . 000E+04 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

Default 

5.300E+OO 
1.000E-03 
1 .000E+Ol 
ND 
2.500E+02 

1 
4.000E+OO 
l.SO OE+OO 
4.000E-01 
2.000E-01 
5.300E+OO 
1.000E+Ol 

l.OOOE+0 3 
l.OOOE+03 
1 .000E+03 
O.OOOE+OO 
O.OOOE+OO 

l.OOOE+0 2 
l.OOOE+02 
l.OOOE+0 2 
O.OOOE+OO 
O.OOOE+OO 

6 . 000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O. OOOE+OO 

Used by RESRAD 
(If different from user input) 

l.160E-04 
not used 

1.15BE-03 
not used 

1.933E-06 
not used 

2.312E-03 
not used 

2 . 312E-03 
not used 

Parameter 
Name 

BSZ 
VWT 
DWIBWT 
MODEL 
uw 
NS 
H ( 1) 
DENSUZ(l) 
TPUZ(l) 
EPUZ(l ) 
BUZ(l) 
HCUZ(l) 

DCNUCC ( 1) 
DCNUCU ( 1, 1) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

DCNUCC( 2) 
DCNUCU ( 2, 1) 
DCNUCS( 2) 
ALEAC!i( 2) 
SOLUBK( 2) 

DCNUCC( 4) 
DCNUCU ( 4, 1) 
DCNUCS( 4) 
ALEACH( 4) 
SOLUBK( 4) 

DCNUCC( 5) 
DCNUCU ( 5 , 1) 
DCNUCS( 5) 
ALEACH( 5) 
SOLUBK ( 5) 

DCNUCC( 6) 
DCNUCU ( 6, 1) 
DCNUCS( 6) 
ALEACH( 6) 
SOLUBK( 6) 
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Summary SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTSED.RAD 

Site-Specific Parameter Summary (continued) 

Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
R018 
R018 
R018 
R018 
R018 
R018 

Parameter 

Distribution coefficients for dauqhter Ra-226 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm••J/q) 
Saturated zone (cm* *3/q) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (m**3/yr) 
Mass loadinq for inhalation (q/m**3) 
Exposure duration 
Shieldinq factor, inhalation 
Shieldinq factor, external qamma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flaq, external qamma 
Radii of shape factor array (used if FS = -1) : 

Outer annular radius (m), rinq 1 : 
Outer annular radius (m), rinq 2: 
Outer annular radius (m), rinq 3: 
Outer annular radius (m), rinq 4: 
Outer annular radius (m), rinq S: 
Outer annular radius (m), rinq 6: 
Outer annular radius (m), rinq 7: 
Outer annular radius (m), rinq 8 : 
Outer annular radius (m), rinq 9: 
Outer annular radius (m), rinq 10: 
Outer annular radius (m), rinq 11: 
Outer annular radius (m), rinq 12: 

Fractions of annular areas within AREA : 
Rinq 1 
Rinq 2 
Rinq 3 
Rinq 4 
Rinq 5 
Rinq 6 
Rinq 7 
Rinq 8 
Rinq 9 
Rinq 10 
Rinq 11 
Rinq 12 

Fruits, veqetables and qrain consumption (kq/yr) 
Leafy veqetable consumption (kq/yr) 
Milk consumption (L/yr) 
Meat and poultry consumption (kq/yr) 
Fish consumption (kq/yr) 
Other seafood consumption (kq/yr) 
Soil ingestion rate (g/yr) 

User 
Input 

7 . 000E+Ol 
not used 
not used 
0.000E+OO 
O.OOOE+OO 

S.OOOE+03 
6 . 000E-04 
l.OOOE+OO 
4.000E-01 
7.000E-01 
l.OOOE-01 
4.000E-01 
l.OOOE+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
1.200E+02 

Default 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

8 . 400E+03 
1.000E-04 
3 . 000E+Ol 
4.000E-01 
7.000E-01 
5,000E-01 
2.SOOE-01 
1.000E+OO 

5.000E+Ol 
7 . 071E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE +OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

l.OOOE+OO 
2.732E-01 
O. OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
0. OOOE+OO ,· 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.600E+02 
1. 400E+Ol 
9.200E+Ol 
6.300E+Ol 
5.400E+OO 
9.000E-01 
3.650E+Ol 

Used by RESRAD 
(If different from user input) 

1.653E-03 
not used 

>O shows circular AREA. 

Parameter 
Name 

DCNUCC( 3) 
DCNUCU ( 3, 1) 
DCNUCS( 3) 
ALEACH( 3) 
SOLUBK( 3) 

INHALR 
MLINH 
ED 
SHF3 
SHfl 
FIND 
FOTD 
FS 

RAD SHAPE( 1) 
RAD SHAPE( 2) 
RAD SHAPE( 3) 
RAD SHAPE( 4) 
RAD SHAPE( 5) 
RAD SHAPE( 6) 
RAD SHAPE( 7) 
RAD SHAPE( 8) 
RAD SHAPE( 9) 
RAD SHAPE ( 10) 
RAD SHAPE(ll) 
RAD _SHAPE ( 12) 

FRACA( 1) 
FRACA( 2) 
FRACA ( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FAACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA(lO) 
FRACA(ll) 
FRACA(l2) 

DIET(l) 
DIET(2) 
DIET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
SOIL 
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Sumrnarv SEAD-63 Constructi.:rn Worker - Site Specific Parameters 
file : CONSTSED.RAD 

Site-Specific Parameter Summary (continued) 

Menu 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

Parameter 

Storaqe times of contaminated t6odstuffs (days): 
Fruits, non-leafy veqetables, and qrain 
Leafy veqetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of buildinq foundation (ml 
Bulk density of buildinq foundation (q/cm**3) 
Total porosity of the cover material 
Total porosity of the buildinq foundation 
Volumetric water content of the cover material 
Volumetric water content of the foundation 
Diffusion coefficient for radon qas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixinq (ml 
Averaqe buildinq air exchanqe rate (1/hr) 
Heiqht of the buildinq (room) (m) 
Buildinq interior area factor 
Buildinq depth below qround surface (ml 
Emanatinq power of Rn-222 qas 
Emanatinq power of Rn-220 qas 

Summary of Pathway Selections 

1 
2 
3 
4 
5 
6 
7 
8 
9 
Find 

Pathway 

external qamma 
inhalation (w/o radon) 
plant inqestion 
meat inqestion 
milk inqestion 
aquatic foods 
drinkinq water 
soil inqestion 
radon 
peak pathway doses 

User Selection 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 
suppressed 

active 
suppressed 
suppressed 

User 
Input 

l.400E+Ol 
l.OOOE+OO 
l.OOOEtOO 
2.000E+Ol 
7.000EtOO 
7.000E+OO 
l.OOOEtOO 
l.OOOE+OO 
4.500E+Ol 

not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

Default 

l.400E+Ol 
l.OOOE+OO 
l.OOOE+OO 
2.000E+Ol 
7.000E+OO 
7.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
4.500E+Ol 

l.500E-Ol 
2.400E+OO 
4.000E-01 
l.OOOE-01 
5.000E-02 
3.000E-02 

2.000E-06 
3.000E-07 
2.000E-06 
2.000E+OO 
5.000E-01 
2.500E+OO 
O.OOOE+OO 

-1.000E+OO 
2.500E-01 
l.500E-01 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

STOR T(l) 
STOR T(2) 
STOR T(3) 
STOR T(4) 
STOR T(5) 
STOR T(6) 
STOR T(7) 
STOR T(B) 
STOR_T(9) 

fLOOR 
DENSFL 
TPCV 
TPFL 
PH20CV 
PH20FL 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FAI 
DMFL 
EMANA( l) 
EMANA(2) 
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Site-Specific Parameter Sumrr,ary _{continued) 

Menu 

R018 
R018 
R018 
R0lB 
R018 
R0lB 
R0lB 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

Rl9B 
Rl9B 
R19B 
Rl9B 
Rl9B 
R19B 
R19B 
R19B 
Rl9B 
R19B 
Rl9B 
R19B 
R19B 
Rl9B 
Rl9B 
Rl9B 

Cl4 
Cl4 
C14 
Cl4 
C14 
Cl4 
Cl4 
Cl4 
Cl4 

Parameter 

Drinkinq water intake (L/yr) 
Contamination fraction of drinkinq water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irriqation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kq/day) 
Livestock fodder intake for milk (kq/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kq/day) 
Mass loadinq for foliar deposition (q/m••3) 
Depth of soil mixinq layer (m) 
Depth of roots (m) 
Drinkinq water fraction from qround water 
Household water fraction from qround water 
Livestock water fraction from qround water 
Irriqation fraction from qround water 

Wet weiqht crop yield for Non-Leafy (kq/m•*2) 
Wet weiqht crop yield for Leafy (kq/m**2) 
Wet weiqht crop yield for Fodder (kq/m**2) 
Growinq Season for Non-Leafy (years) 
Growinq Season for Leafy (years) 
Growinq Season for Fodder (years) 
Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Wet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Wet Foliar Interception Fraction for Fodder 
Weatherinq Removal Constant for Veqetation 

C-12 concentration in water (q/cm**3) 
C-12 concentration in contaminated soil (q/q) 
fraction of veqetation carbon from soil 
Fraction of veqetation carbon from air 
C-14 evasion layer thickness in soil (ml 
C-14 evasion flux rate from soil (1/sec) 
C-12 evasion flux rate from soil (1/sec) 
Fraction of qrain in beef cattle feed 
Fraction of qrain in milk cow feed 

User 
Input 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
l.500E-01 
not used 
l.000E+00 
not used 
not used 
not used 

not used 
not used 

· not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

Default 

5.l00Et02 
l.000E+00 
l.000E+00 
1.000E+00 
1.000E+00 
5.000E-01 

-1 
-1 
-1 

6.B00E+0l 
5.500E+0l 
5.000E+0l 
1.600E+02 
5.000E-01 
1.000E-04 
l.500E-01 
9.000E-01 
l.000E+00 
l.000E+00 
l.00OE+00 
1.000E+00 

7.000E-01 
1. 500E+00 
1. l0OE+00 
1.700E-01 
2.500E-01 
8.000E-02 
1.000E-01 
1.000E+00 
1.000E+00 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-0l 
2.000E+0l 

2.000E-05 
3.000E-02 
2.000E-02 
9.B0OE-01 
3.000E-01 
7.000E-07 
1. 000E-10 
8.000E-01 
2.000E-01 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

DWI 
FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FMEAT 
FMILK 

LFI5 
LFI6 
LWI5 
LWI6 
LSI 
MLFD 
DM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV(l) 
YV(2) 
YV(3) 
TE(l) 
TE(2) 
TE(3) 
TIV (1) 
TIV(2) 
TIV(3) 
RDRY(l) 
RDRY(2) 
RDRY(3) 
RWET ( 1) 
RWET(2) 
RWET(3) 
WLAM 

C12WTR 
Cl2CZ 
CSOIL 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 
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Contamina ted Zone Dimensions Initial Soil Concentrations, pCi/q 

Area: 
Thickness: 

Cove r Depth: 

65000.00 square meters 
1.00 meters 
0.00 meters 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

l.500E+00 
9.l00E+00 
2.200E+00 
l.300E+00 
l.400E+00 

Total Dose TDOSE(t), mrem/yr 
Basic Radiation Do s e Limit= 10 mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t ( years ) 
TDOSE(t) 

M (t) 

· 0 . 000E+00 
6 . B2BE+00 
6.B2BE-01 

1.000E+00 
6 . 650E+00 
6 . 650E-01 

Maximum TDOSE(t) : 6 . B2BE+00 mrem/yr 

5 . 000E+00 
5.992E+00 
5.992E-01 

l.000E+0l 
5.275E+00 
5 . 275E-01 

2.500E+0l 
3.675E+00 
3.675E-01 

at t = 0.000E+00 years 

4.000E+0l 
2.665E+00 
2.665E-01 

5.500E+0l 
2.033E+00 
2.033E-01 

7.000E+0l 
1.642E+00 
1.642E-01 
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File : CONSTSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radi o-
Nu c lide mr em/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract . mrem/vr fract. 

Cs-137 2 .324E+OO 0.3404 l . 125E-05 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 4.500E-03 0.0007 
Pb- 210 2 . 601E-02 0 . 0038 4 . 963E-02 0. 007 3 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.969E+OO 0.5814 
Th- 23 0 l.234E-03 0.0002 1.686E-Ol 0.0247 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.234E-02 0.0106 
U-234 2 . 432E- 04 0.0000 4.034E-02 0.0059 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.207E-02 0.0032 
U-238 8.760E-02 0.0128 3.884E-02 0.0057 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.260E-02 0.0033 -Total 2.439E+OO 0.3573 2.974E-01 0.0436 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.091E+OO 0.5992 

Total Dose Contributions TDOSE(i , p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr fract . 

Cs-137 0 . 000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 2.329E+OO 0.3411 
Pb-210 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.045E+OO 0.5924 
Th-230 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.422E-01 0.0355 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 6.266E-02 0.0092 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.490E-01 0.0218 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.828E+OO 1.0000 

·sum of all water independent and dependent pathways. 
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File : co~~i~ ED.RAD 

To tal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways Ip) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/vr tra c t. mrem/yr fract. mrem/vr fract . mrem/vr fract. mrem/vr fract. mrem/vr fract. mrem/yr fr ac t. 

C!!-137 2.271E+OO 0.3415 l.099E-05 0 . 0000 O.OOOE+OO 0.0000 O.OOOE~oo 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.397E-03 0.0007 
l'b-210 2.518E-02 0.0038 4.806E-02 0.00 72 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.843E+OO 0.5779 
Th- 230 6 . 092E-03 0.000 9 1. 686E-Ol O. 0254 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.242E-02 0.0109 
U-234 2 . 426E-04 0.0000 4 . 025E-02 0.0061 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.20 2E-02 0.0033 
U-238 8 . 740E-02 0.0131 3.875E-02 0.0058 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.254E-02 0.0034 

==- = 
Total 2.390E+OO 0.3594 2.957E-Ol 0.0445 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.965E+OO 0.5962 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1 .000E +OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio -
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fr act. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

-
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.275E+OO 0.3421 
Pb-210 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.917E+OO 0.5889 
Th -230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.471E-01 0.0372 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.251E- 02 0.0094 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.487E-Ol 0.0224 -Total O.O OOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 6.650E+OO 1.0000 

•sum of a ll water independent and depende nt pathways. 
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Summary SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fr act. mrem/yr fr act. mrem/yr fr act. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

- -
Cs-137 2.070E+OO 0,3453 1,002E-05 0,0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 4.007E-03 0.0007 
Pb-210 2.214E-02 0.0037 4.224E-02 0.0070 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.3 78E+OO 0.5638 
Th-230 2.542E-02 0.0042 1.686E-01 0.0281 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 7.286E-02 0.01 22 
U-234 2.407E-04 0.0000 3.988E-02 0.0067 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.182E-02 0.0036 
U-238 8.659E-02 0.0145 3.839E-02 0.0064 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.234E-02 0.0037 

Total 2.204E+OO 0.3678 2.891E-01 0.0482 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 3.499E+OO 0.5840 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr tract. mrem/yr fract. mrem/yr fr act. mrem/vr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract. --
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.074E+OO 0.3460 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.443E+OO 0.5745 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.669E-01 0.0445 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.194E-02 0.0103 
U-238 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.473E-01 0.0246 - -Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.992E+OO 1.0000 

•sum of all water independent and dependent pathways. 
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Total Dose Contributions TDOSE(i,p, t ) for Individual Radionuclides ( i) and Pathways (p) 
As mrem/yr and rraction of Total Dose At t = l.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground I nhalat ion Radon Plant Meat Milk 
Radio-
Nuclide mrem/y r fract. mrem/yr f ract. mrem/yr fract. mrem/yr fract. mrem l yr fract. mrem/yr fract. 

-
Cs -137 1.843E+O O 0.3493 8.918E-06 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Pb-210 1 . 884E-02 0.0036 3.595E-02 0.0068 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Th-230 4.936E-02 0.0094 1.686E-01 0.0320 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
U-234 2.390E-04 0 . 0000 3.943E-02 0.0075 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
U-238 8.560E-02 0.0162 3.795E-02 0 . 0072 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

= -==-
Total l.997E+OO 0.3785 2.819E-01 0.0534 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p, t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and fraction of Total Dose At t = 1.000E+Ol years 

Water Dependent Pathways 

Water rish Radon Plant Meat Milk 
Radio-
Nuclide mrem/vr fract. mrem/vr fract. mrem/vr fract. mrem/yr fract. mrem/vr fract. mrem/vr fra c t. 

Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o.·oooo 
Pb-210 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Th-230 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 
U-234 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+O O 0.0000 
U-238 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 -- .,.....,. 
Total O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 

•sum of all water independent and dependent pathways. 

Soil 

mrem/vr fract . 
- -
3 . 568E-03 0.0007 
2.875E+OO 0.5451 
7.366E-02 0.0140 
2.157E-02 0 . 0041 
2 . 208E-02 0.0042 

2.996E+OO 0.5680 

All Pathways• 

mrem/vr fract . 

. 1.846E+OO 0.3500 
2.930E+OO 0.5555 
2 . 916E-01 0.0553 
6.124E-02 0.0116 
1.456E-01 0.0276 

5.275E+OO 1.0000 
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Summarv SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

- -
Cs-137 l.301E+OO 0.3539 6.295E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.518E-03 0.0007 
Pb-210 l.162E-02 0.0032 2.217E-02 0.0060 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.773E+OO 0.4824 
Th-2 30 1. l 97E-01 0. 0326 1.686E-01 0.0459 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.725E-02 0.0210 
U-234 2.375E-04 0.0001 3.809E-02 0.0104 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.084E-02 0.0057 
!J-238 8.268E-02 0.0225 3.666E-02 0.0100 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.133E-02 0.0058 

.....,,,.., 
Total l.515E+OO 0.4122 2.656E-01 0.0723 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1 . 895E+OO 0.5156 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• · 
Radio-
Nuclide mrem/yr fract. mrem/yr fr act. mrem/yr fract. mrem/vr fract . mrem/yr fr act. mrem/yr fract. mrem/yr fract. 

--
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.303E+OO 0.3546 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.807E+OO 0.4916 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 3.656E-Ol 0.0995 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.917E-02 0.0161 
U-238 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.407E-01 0.0383 -Total O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.675E+OO 1.0000 

•sum of all water independent and dependent pathways. 
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Summar y SE, . • 3 Construction Worker - Site Specific Parameters 
File : CONSTSED . RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4 . 000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . 

-
Cs-137 9.181E-Ol 0.3445 4.~43E-06 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.778E-03 0.0007 
Pb-210 7.162E-03 0.0027 1.367E-02 0.0051 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.093E+OO 0.4101 
Th - 230 1.879E-Ol 0 . 0705 1. 687E-01 0. 0633 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.204E-02 0 . 0308 
U-234 2.414E-04 0 . 0001 3.681E-02 0.0 138 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.014E-02 0.0076 
U-238 7.986E~02 0.0300 3 . 541E-02 0.0 133 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.060E-02 0.0077 

-=-==-, 

Total 1.193E+OO 0 . 4477 2 . 546E-01 0.0955 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.218E+OO 0.4568 

Total Dose Contr i butions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon 
Radio-

Plant Meat Milk All Pathways• 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract . --
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.199E-Ol 0.3451 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.114E+OO 0 . 4179 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.386E-Ol 0.1645 
U-234 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.718E-02 0.0215 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l . 359E-01 0.0510 - -Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.665E+OO 1.0000 

•sum of all water independent and dependent pathways . 
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Surru~ary SEAD-63 Construction ~crker - Site Specific Parameters 
File : CONSTSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.500E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/-yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

-- --
Cs-137 6.481E-01 0.3188 3.136E-06 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.255E-03 0.0006 
Pb-210 4.416E-03 0.0022 8.426E-03 0.0041 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.739E-01 0.3315 
Th-230 2.539E-Ol 0.1249 1. 687E-01 0. 0830 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.747E-02 0.0430 
U-234 2.506E-04 0.0001 3.556£-02 0.0175 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.946E-02 0.0096 
U-238 7.714E-02 0.0379 3.420E-02 0 . 0168 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 1.990E-02 0.0098 -Total 9.838E-Ol 0.4840 2.469E-01 0.1215 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.020E-Ol 0.3945 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.500E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
Radio-
Nuclide mrem/yr tract. mrern/yr tract. mrern/yr tract. rnrem/yr tract. rnrem/yr tract. rnrern/yr fract. mrem/yr fract. 

Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.493E-01 0.3194 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£°+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.868E-01 0.3379 
Th-230 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 S.lOlE-01 0.2510 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 S.527E-02 0.0272 
U-238 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 1.312E-01 0.0646 - -Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.033E+OO 1.0000 

*Sum of all water independent and dependent pathways. 
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Summary Sl J Construction Worker - Site Specific Parameters 
File : COi-i.., !'SEO . RAD 

Total Dose Contr ibutions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways ,p) 
As mrem/yr and Fraction of Tot al Dose At t = 7.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio -
Nuclide mrem/yr fract . mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/ yr tract. 

--
Cs -137 4.575E-Ol 0 . 2786 2.214E-06 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 8.857E-04 0.0005 
Pb-210 2. 723E-03 0.0017 5.195E- 03 0.0032 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 4.155E-Ol 0.2531 
Th-230 3.179E-01 0.1936 1.6BBE-Ol 0 . 1028 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.324E-02 0.0568 
U-234 2 . 645E-04 0.0002 3.436E-02 0.0209 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1.BBOE-02 0.0114 
U-238 7.451E- 02 0.0454 3.304E-02 0.0201 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.922E-02 0.0117 - --Total 8 . 529E-01 0.5194 2 . 414E-Ol 0.1470 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 5.477E-01 0.3335 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 7.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon 
Radio-

Plant Meat Milk All Pa thwa ys • 

Nuclide mrem/yr fract. mrem/vr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
- -

Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.584E-Ol 0 . 2792 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+pO 0.0000 O.OOOE+OO 0.0000 O.OO OE+OO 0.0000 O.OOOE+OO 0.0000 4.234E-Ol 0.2579 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.800E-01 0.3532 
U- 234 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 5.343E-02 0.0325 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0 . 0000 1.268E-01 0 . 0772 -Total O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1 . 642E+OO 1.0000 

•sum of a ll water independent and dependent pathways. 
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Summary SEAD-63 Construction Worker - Site Specific Parameters 
File CONSTSED.RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

Parent Product Branch DSR ( i, t l (mrem/yr)/(pCi/q) 
( i) ( i) Fraction* t= O.OOOE+OO . l.OOOE+OO 5.000E+OO l.OOOE+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 

-- -
Cs-137 Cs-137 l . OOOE+OO 1.553E+OO 1.517E+OO 1.382E+OO 1 . 231E+OO 8.68BE-01 6.133E-01 4.329E-Ol 3.056E-Ol 

Fb-210 Pb-210 1.000E+OO 4.445E-01 4.304E-01 3.783E-01 3.220E-01 1.985E-01 1.224E-01 7.547E-02 4.653E-02 

Th-230 Th-230 l.OOOE+OO l.lOlE-01 l.lOlE-01 l.lOlE-01 l.lOlE-01 1.lOOE-01 1.lOOE-01 l.lOOE-01 l.lOOE-01 
Th-230 Ra-226 l.OOOE+OO O.OOOE+OO 2.244E-03 1.117E-02 2.223E-02 5.470E-02 8.617E-02 l.167E-Ol l.462E-Ol 
Th-230 Pb-210 l.OOOE+OO O.OOOE+OO 2.959E-06 7.071E- 05 2.676E-04 1.428E-03 3.156E-03 5.202E-03 7.413E-03 
Th-230 [DSR(j) l.l0lE-01 l.123E-0l l,213E-01 1.326E-01 1.662E-01 1.994E-01 2.319E-0l 2.636E-01 

U-234 U-234 1.000E+OO 4.820E-02 4.809E-02 4.764E-02 4.709E-02 4.549E-02 4.393E-02 4.244E-02 4.099E-02 
U-234 Th-230 1.000E+OO O.OOOE+OO 9.897E-07 4.926E-06 9.795E-06 2.407E-05 3.?BSE-05 5.116E-05 6.401E-05 
U-234 Ra-226 1.000E+OO O.OOOE+OO 1.009E-08 2.509E-07 9.962E-07 6.091E-06 1.525E-05 2.822E-05 4.472E-05 
U-234 Pb-210 1.000E+OO O.OOOE+OO 8.899E-12 l.073E-09 8.208E-09 1.12BE-07 4.091E-07 9.480E-07 1.752E-06 
U-234 [DSR (j) 4.820E-02 4.809E-02 4.765E-02 4.711E-02 4.552E-02 4.399E-02 4.252E-02 4.llOE-02 

U-238 U-238 l.OOOE+OO 1.065E-01 1.062E-Ol 1.052E-01 l.040E-Ol 1.00SE-01 9.705E-02 9.374E-02 9.054E-02 
U-238 U-234 l.OOOE+OO O.OOOE+OO 1.363E-07 6.753E-07 l.335E-06 3.224E-06 4.982E-06 6.617E-06 B.135E-06 
U-238 Th-230 l.OOOE+OO 0.000E+00 1.402E-12 3.484E-11 1.383E-10 8.447E-10 2.113E-09 3.904E-09 6.lBlE-09 
U-238 Ra-226 1.000E+OO O.OOOE+OO 9.539E-15 . l.184E-12 9,394E-12 1.431E-10 5.717E-10 l.449E-09 2.914E-09 
U-238 Pb-210 1.000E+O0 .. 0.000E+OO 6.417E-18 3.827E-15 5.895E-14 2.061E-12 1.216E-11 3.927E-11 9.351E-ll 
U-238 1,DSR ( i) 1.065E-Ol 1.062E-Ol 1.052E-01 1.040E-Ol l.005E-01 9.705E-02 9.375E-02 9.055E-02 

*Branch Fraction is the cumulative factor for the i't principal radionuclide dauqhter: CUMBRF(i) = BRF(l)*BRF(2)* ... BRF(i). 
The DSR includes contributions from associated (half-life S 0.5 yr) daughters. 

Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 
Basic Radiation Dose Limit~ 10 mrem/yr 

Nuclide 
( i) t= O.OOOE+OO l.OOOE+OO 5.000E+OO l.OOOE+Ol 2.SOOE+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 
--

Cs-137 6,441E+OO 6,592E+OO 7.234E+OO 8.125E+OO l,151E+Ol 1.631E+Ol 2.310E+Ol 3.273E+Ol 
Pb-210 2.250E+Ol 2.323E+Ol 2.643E+Ol 3.106E+Ol 5.037E+Ol 8.170E+Ol 1.325E+02 2.149E+02 
Th-230 9.085E+Ol 8.903E+Ol 8. 243E+Ol 7.544E+Ol 6.018E+Ol 5.016E+Ol 4.313E+Ol 3.793E+Ol 
U-234 2.075E+02 2.080E+02 2.099E+02 2.123E+02 2.197E+02 2.273E+02 2.352E+02 2.433E+02 
U-238 9.394E+Ol 9.416E+Ol 9.503E+Ol 9.614E+Ol 9.953E+Ol 1. 030E+o'2 l.067E+02 1.104E+02 
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Summary bL ,3 Construction Worker - Site Specific Parameters 
File CON~TSED.RAD 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/q) 
and Sinqle Radionuclide Soi l Guidelines G(i,t) in pCi/q 

at tmin = time of minimum sinqle radionuclide soil quideline 
and at tmax = time of maximum total dose= 0 . 000E+00 years 

Nuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
( i) pCi/q (years) (pCi/q) (pCi/q) 

- -
Cs-137 1.500E+00 0.000E+00 l.553E+00 6.441E+00 l.553E+00 6.441E+00 
Pb-210 9 . l00E+00 0 . 000E+00 4.445E-01 2.250E+0l 4.445E- 01 2.250E+0l 
Th-230 2 . 200E+00 7 . 000E+0l 2.636E-01 3.793E+0l l.l0lE-01 9.085E+0l 
U-234 l.300E+00 0.000E+00 4.820E-02 2.075E+02 4.820E-02 2.075E+02 
lJ-238 l.400E+00 0.000E+00 l.065E- Ql 9.394E+0l l.065E-01 9.394E+0l 
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Summary SEAD-63 Construction WorKer - Site Specific Parameters 
File : CONSTSED.RAD 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent SRF(i) DOSE(i,t), mrem/yr 
( i) ( i) t= O.OOOE+OO .l.OOOE+OO 5.000E+OO 1.000E+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 

----
Cs-137 Cs-137 l.OOOE+OO 2.329E+OO 2.275E+OO 2.074E+OO l.846E+OO l.303E+OO 9.199E-01 6.493E-01 4.584E-Ol 

Pb-210 Pb-210 l.OOOE+OO 4.045E+OO 3.917E+OO 3.443E+OO 2.930E+OO l.807E+OO l.114E+OO 6.868E-01 4.234E-01 
Pb-210 Th-230 1.000E+OO O.OOOE+OO 6.509E-06 1.556E-04 5.BBBE-04 3.142E-03 6.943E-03 1.144E-02 1.631E-02 
Pb-210 U-234 1.000E+OO O.OOOE+OO 1.157E-11 1.395E-09 l.067E-08 l.466E-07 5.319E-07 1.232E-06 2.278E-06 
Pb-210 U-238 1.000E+OO O.OOOE+OO 8.984E-18 5.358E-15 8.253E-14 2.886E-12 1.702E-ll 5.498E-11 l.309E-10 
Pb-210 LOOSE (j): 4.045E+OO 3.917E+OO 3.443E+OO 2.931E+OO 1.810E+OO 1.121E+OO 6.982E-01 4.397E-01 

Th-230 Th-230 1.000E+OO 2.422E-01 2.422E-01 2.422E-Ol 2.421E-Ol 2.421E-01 2.421E-Ol 2.420E-Ol 2.420E-01 
Th-230 U-234 1.000E+OO O.OOOE+OO 1.287E-06 6.404E-06 1.273E-05 3.129E-05 4.920E-05 6.650E-05 8.321E-05 
Th-230 U-238 1.000E+OO O.OOOE+OO l.963E-12 4.878E-ll 1.936E-10 1.183E-09 2.958E-09 5.466E-09 8.653E-09 
Th-230 LOOSE (j): 2.422E-01 2.422E-01 2.422E-Ol 2.422E-01 2.421E-Ol 2.421E-01 2.421E-Ol 2.421E-01 

Ra-226 Th-230 1.000E+OO O.OOOE+OO 4.936E-03 2.458E-02 4.890E-02 1.203E-01 1.896E-01 2.567E-01 3.217E-01 
Ra-226 U-234 1.000E+OO O.OOOE+OO 1.312E-OB 3.261E-07 l.295E-06 7.91BE-06 l.983E-05 3.66BE-05 5.813E-05 
Ra-226 U-238 1.000E+OO O.OOOE+OO 1.335E-14 1.65BE-12 1.315E-ll 2.004E-10 8.004E-10 2.029E-09 4.0BOE-09 
Ra-226 EDOSE (j): O.OOOE+OO 4.936E-03 2.458E-02 4.890E-02 1.204E-01 1.896E-Ol 2.567E-01 3.217E-01 

U-234 U-234 1.000E+OO 6.266E-02 6.251E-02 6.194E-02 6.122E-02 5.913E-02 5.712E-02 5.517E-02 5.328E-02 
U-234 U-238 1.000E+OO O.OOOE+OO 1.909E-07 9.455E-07 1.869E-06 4.514E-06 6.975E-06 9.264E-06 1.139E-05 
U-234 2'.DOSE (j): 6.266E-02 6.251E-02 6.194E-02 6.122E-02 5.914E-02 5.712E-02 5.518E-02 5.329E-02 

U-238 U-238 l.OOOE+OO l.490E-Ol l.487E-01 l.473E-01 1.456E-Ol 1.407E-Ol 1.359E-Ol 1.312E-01 1.26BE-01 - -BRF{i) is the branch fraction of the parent nuclide. 
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3umma r y SEAu __ Cons truction Worker - Site Specific Paramete rs 
Fi l e : CONSTSED . RA D 

Indi vidual Nuclide Soil Concent r ation 
Parent Nuclide and Branch Fraction Indicated 

~uc l i de Pa r ent BRF( i ) s ( i I t ) , pC i / q 
( i ) ( i ) t= 0 . 000E+00 ·I.000E+00 5.000E+00 l . 000E +0l 2 . 500E+0l 4.000E+0l 5 . 500E+0l 7.000E+0l 
-- -

:s -1 37 Cs-137 l .000E+00 1 . 500E+00 l.466E+00 1.336E+00 l.189E+00 8.394E-0l 5 . 925E-0l 4.182E-0l 2.952E-01 

' b- 210 Pb-2 10 l.000E+00 9.l00E+00 8.BllE+00 7 . 745E+00 6. 592E+00 4.064E+00 2.506E+00 l.545E+00 9.526E-01 
' b - 21 0 Th-230 l.000E+00 0.000E+00 1.464E-05 3 . 499E-04 l.325E-03 7.068E-03 l.562E-02 2.574E-02 3.669E-02 
'b- 21 0 U-234 l.000E+00 0.000E+00 2.602E-ll 3.137E-09 2.401E-08 3 . 299E-07 l.197E-06 2 . 772E-06 5.125E-06 
'b-210 U-2 38 l . 000E +00 0 . 000E+00 2 . 021E-17 l.205E-14 l.857E-13 6 . 493E-12 3.828E-ll l.237E-10 2.945E-10 
' b-210 [ S (j): 9.l00E+00 8.811E+00 7.746E+00 6 . 593E+00 4 . 071E+00 2.521E+00 l.571E+00 9.893E-01 

rh-230 Th-230 1.000E+00 2.200E+00 2.200E+00 2.200E+00 2.200E+00 2 . 199E+00 2.199E+00 2.199E+00 2.198E+00 
~h-230 U- 234 l .000E+00 0.000E+00 1.169E-05 5.817E-05 l. 157E-04 2.842E-04 4.470E-04 6 . 042E-04 7.559E-04 
:h-230 U- 238 1.000E+00 0.000E+00 l.784E-11 4.432E-10 1.759E-09 l . 074E-08 2.687E-08 4.966E-08 7.861E-08 
:h-230 t:s (j l: 2.200E+00 2.200E+00 2.200E+00 2.200E+00 2.200E+00 2.199E+00 2.199E+00 2 . 199E+00 

la-226 Th-2 30 1 . 000E+00 0.000E+00 9.521E-04 4.740E-03 9.432E-03 2 . 321E-02 3.657E-02 4.951E-02 6.205E-02 
la-226 U-234 l.000E+00 0.000E+00 2 . 531E-09 6.291E-08 2 .4 98E-07 l . 527E-06 3.825E-06 7.075E-06 1.121E-05 
la-22 6 U-238 l.000E+00 0.000E+00 2.576E-15 3.198E-13 2.537E-12 3 . 865E-11 l.544E-10 3.914E-10 7.870E-10 
la - 226 t:S ( j ) : 0 . 000E+00 9.521E-04 4 . 741E-03 9.432E-03 2 . 321E-02 3.657E-02 4 . 952E-02 6 . 206E-02 

J-2 34 U-234 l.000E +00 l . 300E+00 l.297E+00 l.285E+00 l.2 70E+00 l . 227E+00 l.185E+00 l . 145E+00 l.106E+00 
J- 234 U-238 l.000E+00 0.000E+00 3.960E-06 l.962E-05 3.878E-05 9 . 365E-05 1.447E-04 1.922E-04 2.363E-04 
J- 2 34 [S (j): l . 300E+00 l.297E+00 1 . 285E+00 1.270E+00 1 . 227E+00 1.185E+00 1.145E+00 l . 106E+00 

J-238 U-2 38 1.000E+0 0 l . 400E+00 l.397E+00 l.384E+00 l. 368E+00 1.321E+00 l . 276E+00 1 . 233E+00 l.191E+00 - -lRF ( i) is the branch fraction of the parent nuclide. 
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Summary: SEAD-63 Industrial - Site Specific Parameters File: INDUSED.RAD 

Menu 

B-1 
[1-1 
B- 1 
B-1 
B-1 
B-1 
8-1 

D-1 
D-1 
D-1 
D-1 
D-1 
0-1 
D-1 

D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 

D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 

Dose Conversion Factor (and Related) Parameter Summary 
File: DOSFAC.BIN 

Parameter 

Dose conversion factOYs for inhalation, mrem/pCi: 
Cs-137+0 
Pb-210+0 
Ra-226+0 
Th-230 
U-234 
U-238+D 

Dose conversion factors for inqestion, mrem/pCi: 
Cs-137+0 
Pb-210+0 
Ra-226+0 
Th-230 
U-234 
U-238+D 

Food transfer factors: 
Cs-137+0, plant/soil concentration ratio, dimensionless 
Cs-137+0, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Cs-137+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Pb-210+0, plant/soil concentration ratio, dimensionless 
Pb-210+0, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Pb-210+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Ra-226+0, plant/soil concentration ratio, dimensionless 
Ra-226+0, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Ra - 226+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Th-230 
Th-230 
Th-230 

U-234 
U-234 
U-234 

U-23B+D 
U-23B+D 
U-238+0 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ;atio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, L/kq: 
Cs-137+0, fish 
Cs-137+0, crustacea and mollusks 

Pb-210+0 , fish 
Pb-210+0, crustacea and mollusks 

Ra-226+0, fish 
Ra-226+0, crustacea and mollusks 

Current 
Value 

3.190E-05 
2.320E-02 
8.600E-03 
3.260E-Ol 
1.320E-Ol 
l.180E-01 

S.OOOE-05 
7.270E-03 
1.330E-03 
5.480E-04 
2 . 830E-04 
2.690E-04 

4.000E-02 
3.000E-02 
8.000E-03 

l.OOOE-02 
8 . 000E-04 
3.000E-04 

4.000E-02 
1.000E-03 
1.000E-03 

1 . 000E-03 
1.000E-04 
5.000E-06 

2.SOOE-03 
3.400E-04 
6.000E-04 

2.SOOE-03 
3.400E-04 
6.000E-04 

2.000E+03 
1.000E+02 

3.000E+02 
1.000E+02 

5 . 000E+Ol 
2.SOOE+02 

Defau1t 

3. l 90E-05 
2.320E-02 
8.600E-03 
3.260E-01 
l . 320E-Ol 
1.lBOE-01 

5.000E-05 
7.270E-03 
l.330E-03 
5.480E-04 
2.830E-04 
2.690E-04 

4.000E-02 
3.000E-02 
8.000E-03 

1.000E-02 
8.000E-04 
3.000E-04 

4.000E- 02 
1.000E-03 
1.000E-03 

1.000E-03 
1.000E-04 
5.000E-06 

2.SOOE-03 
3.400E-04 
6 . 000E-04 

2.SOOE-03 
3.400E-04 
6.000E-04 

2.000E+03 
l.OOOE+02 

3.000E+02 
1.000E+02 

S.OOOE+Ol 
2.500E+02 

Parameter 
Name 

DCF2 ( 1) 
DCF2( 2) 
DCF2 ( 3) 
DCF2 ( 4) 
DCF2 ( 5) 
DCF2 ( 6) 

DCF3 ( 1) 
DCF3( 2) 
DCF3( 3) 
DCF3 ( 4) 
DCF3 ( 5) 
DCF3 ( 6) 

RTF( 1,1) 
RTF( 1,2) 
RTF( 1,3) 

RTF( 2,1) 
RTF( 2, 2) 
RTF( 2,3) 

RTF( 3, 1) 
RTF( 3,2) 
RTF( 3,3) 

RTF( 4, 1) 
RTF( 4,2) 
RTF( 4, 3) 

RTF( 5, 1) 
RTF( 5, 2) 
RTF( 5,3) 

RTF( 6,1) 
RTF( 6,2) 
RTF( 6,3) 

BIOFAC( 1, 1) 
BIOFAC ( 1, 2) 

BIOFAC( 2, 1) 
BIOFAC( 2,2) 

BIOFAC ( 3, 1) 
BIOFAC( 3,2) 
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Menu 
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JSED.RAD 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

Current 
Parameter Value Default 

fish 1.000E+02 l.OOOE+02 
crustacea and mollusks 5.000E+02 5 .000E +02 

.. 
fish 1.000E+Ol l.OOOE+Ol 
crustacea and mollusks 6.000E+Ol 6.000E+Ol 

fish 1.000E+Ol 1. OOOE+Ol 
crustacea and mollusks 6.000E+Ol 6.000E+Ol 

Parameter 
Name 

BIOFAC ( 4, 1) 
BIOFAC ( 4, 2 J 

BIOFAC( 5, 1) 
BIOFAC ( 5, 2) 

BIOFAC ( 6, 1 J 
BIOFAC( 6,2) 
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Site-Specific Parameter Summary 

Menu 

R0ll 
R0ll 
R0ll 
R0ll 
R0ll 
R0ll 
R0ll 
R0ll 
R0ll 
R0l l 
R0ll 
R0ll 
R0ll 
R0ll 

R012 
R012 
R012 
?012 
R0l~ 
R012 
R012 
R012 
R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 

Parameter 

Area of contaminated zone (m*•2) 
Thickness of contaminated zone (ml 
Lenqth parallel to aquifer flow (ml 
Basic radiation dose limit (mrem/yr) 
Time since placement of material (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 

Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 

Cover depth (ml 

(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/q) : 
(pCi/L) : 
(pCi/L): 
(pCi/L): 
(pCi/L): 
(pCi/L) : 

Density of cover material (q/cm**3) 
Cover depth erosion ~ate (m/yr) 
Density of contaminated zone (q/cm**3) 
Contaminated zone erosion rate (m/yr) 
Contaminated zone total porosity 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 
Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

Contaminated zone effective porosity 
Contaminated zone hydraulic conductivity (m/yr) 
Contaminated zone b parameter 
Averaqe annual wind speed (m/sec~ 
Humidity in air (q/m**3) 
Evapotranspiration coefficient 
Precipitation (m/yr) 
Irriqation (m/yr) 
Irriqation mode 
Runoff coefficient 
Watershed area for nearby stream or pond (m**2) 
Accuracy for water/soil computations 

Density of saturated zone (q/cm**3) 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone hydraulic conductivity (m/yr) 
Saturated zone hydraulic qradient 
Saturated zone b parameter 

User 
Input 

6.500E+04 
1.000E+00 
6.l00E:+01 
l.000E+0l 
0.000E+00 
1.000E+00 
5 . 000E+00 
l.000E+0l 
2.500E+0l 
4.000E+0l 
5 . 500E+0l 
7.000E+0l 
not used 
not used 

1.500E+00 
9.l00E+00 
2.200E+00 
1 . 300E+00 
1.400E+00 
not used 
not used 
not used 
not used 
not used 

0.000E+00 
not used 
not used 
1.500E+00 
6 . 000E-05 
3.700E-0l 
1.750E-0l 
2.080E+02 
7.750E+00 
3.000E+0O 
not used 
7.l00E-01 
7.500E-01 
0.000E+0O 
overhead 
2.000E-01 
1.300E+07 
1. 000E-03 . 

1.500E+0O 
3.700E-0l 
l.750E-01 
2.080E+02 
1.200E-02 
l.040E+0l 

Default 

1 . 000E+04 
2.000E+00 
1.000E+02 
3.000E+0l 
0.000E+00 
l . 000E+00 
3.000E+00 
1.000E+0l 
3.000E+0l 
1.000E+02 
3.000E+02 
l.000E+03 
0.000E+00 
0.000E+00 

0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.O00E+00 
O.000E+00 
0.000E+00 
0.O00E+00 

0.000E+00 
1.500E+00 
1. 000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2.000E-01 
l.000E+0l 
5 . 300E+00 
2.000E+00 
8.000E+00 
5.000E-01 · 
l.000E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.S00E+00 
4 . 000E-01 
2 . 000E-01 
1.000E+02 
2.000E-02 
5.300E+00 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

AREA 
THICK0 
LCZPAQ 
BRDL 
TI 
T( 2) 
T( 3) 
T ( 4) 
T ( 5) 
T( 6) 
T( 7) 
T( 8) 
T( 9) 
T(l0) 

Sl ( 1) 
Sl( 2) 
Sl ( 4) 
Sl ( 5) 
Sl ( 6) 
Wl ( 1 l 
Wl ( 2) 
Wl ( 4) 
Wl ( 5) 
Wl ( 6) 

COVER0 
DENSCV 
VCV 
DENSCZ 
vcz 
TPCZ 
EPCZ 
HCCZ 
BCZ 
WIND 
HUMID 
EVAPTR 
PRECIP 
RI 
!DITCH 
RUNOFF 
WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
HCSZ 
HGWT 
BSZ 
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Site-Specific Parameter Summary (continued) 

Menu 

R014 
R014 
R014 
R014 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Parameter 

Water table drop rate (m/yr) 
Well pump intake depth (m below water table) 
Model: Nondispersion (ND) or Mass-Balance (MB) 
Well pumpinq rate (m**3/yr) 

Number of unsaturated zone strata 
Unsat. zone 1, thickness (ml 
Unsat. zone 1, soil density (q/cm**3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat. zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cs-137 
Contaminated zone (cm••3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pb-210 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/qj 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-230 
Contaminated zone (cm••J/q) 
Unsaturated zone 1 (cm••J/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-234 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm••3/q) 
Saturated zone (cm••3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-238 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

O.OOOE+OO 
3.000E+OO 
ND 
5.000E+Ol 

1 
1.000E+OO 
1.500E+OO 
3.700E-01 
1.750E-Ol 
1.040E+Ol 
2.080E+02 

1.000E+03 
l.OOOE+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

1.000E+02 
l.OOOE+02 
1.000E+02 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Default 

1. OOOE-03 
1.000E+Ol 
ND 
2.500E+02 

1 
4.000E+OO 
1.500E+OO 
4.000E-01 
2.000E-01 
5.300E+OO 
l.OOOE+Ol 

1.000E+03 
1.000E+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

l.OOOE+02 
1.000E+02 
l.OOOE+02 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

1.160E-04 
not used 

l.158E-03 
not used 

1.933E-06 
not used 

2.312E-03 
not used 

2.312E-03 
not used 

Parameter 
Name 

VWT 
DWIBWT 
MODEL 
uw 
NS 
H ( 1) 
DENSUZ(l) 
TPUZ(l) 
EPUZ(l) 
BUZ(l) 
HCUZ(l) 

DCNUCC ( 1) 
DCNUCU ( 1 , 1 ) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

DCNUCC( 2) 
DCNUCU ( 2, 1 ) 
DCNUCS( 2) 
ALEACH( 2) 
SOLUBK( 2) 

DCNUCC( 4) 
DCNUCU ( 4 , 1) 
DCNUCS ( 4) 
ALEACH( 4) 
SOLUBK( 4) 

DCNUCC( 5) 
DCNUCU ( 5 , 1 ) 
DCNUCS( 5) 
A.LEACH( 5) 
SOLUBK( 5) 

DCNUCC( 6) 
DCNUCU ( 6, 1) 
DCNUCS( 6) 
ALEACH( 6) 
SOLUBK( 6) 
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Site-Specific Parameter Summary (continued) 

Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R011 
ROl-;' 
R017 
R017 
R017 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
ROlB 
R018 
ROlB 
ROlB 
ROlB 
ROlB 
ROlB 

Parameter 

Distribution coefficients for dauqhter Ra-226 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q~ 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (m**3/yr) 
Mass loadinq for inhalation (q/m**3) 
Exposure duration 
Shieldinq factor, inhalation 
Shieldinq factor, external qamma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flaq, external qamma 
Radii of shape factor array (used if FS = -1): 

Outer annular radius (m), rinq 1: 
Outer annular radius (m), rinq 2: 
Outer annular radius (m), rinq 3: 
Outer annular radius (m), rinq 4: 
Outer annular radius (m), rinq 5: 
Outer annular radius (m), rinq 6: 
Outer annular radius (m), rinq 7: 
Outer annular radius (m), rinq 8: 
Outer annular radius (m), rinq 9: 
Outer annular radius (m), rinq 10: 
Outer annular radius (ml, rinq 11: 
Outer annular radius (m), rinq 12: 

Fractions of annular areas within AREA: 
Rinq 1 
Rinq 2 
Rinq 3 
Rinq 4 
Rinq 5 
Rinq 6 
Rinq 7 
Rinq 8 
Rinq 9 
Rinq 10 
Rinq 11 
Rinq 12 

Fruits, veqetables and qrain consumption (kq/yr) 
Leafy veqetable consumption (kq/yr) 
Milk consumption (L/yr) 
Meat and poultry consumption (kq/yr) 
Fish consumption (kq/yr) 
Other seafood consumption (kq/yr) 
Soil inqestion rate (q/yr) 
Drinking water intake (L/yr) 

User 
Input 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+03 
1.000E-04 
2.500E+Ol 
4.000E-01 
7.000E-01 
4.000E-01 
1.000E-01 
1.000E+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
l.750E+Ol 
1.750E+02 

Default 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

8. 400E+03 
1.000E-04 
3.000E+Ol 
4.000E-01 
7.000E-01 
5.000E-01 
2.SOOE-01 
1.000E+OO 

5.000E+Ol 
7. 071E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

l.OOOE+OO 
2. 732E-01 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.600E+02 
1. 400E+Ol 
9.200E+Ol 
6.300E+Ol 
5.400E+OO 
9.000E-01 
3.650E+Ol 
5.100E+02 

Used by RESRAD 
(If different from user input) 

l.653E-03 
not used 

>O shows circular AREA. 

Parameter 
Name 

DCNUCC( 3) 
DCNUCU ( 3, 1) 
DCNUCS( 3) 
ALEACH( 3) 
SOLUBK( 3) 

INHALR 
MLINH 
ED 
SHF3 
SHFl 
FIND 
FOTD 
FS 

RAD SHAPE( 1) 
RAD SHAPE( 2) 
RAD SHAPE( 3) 
RAD SHAPE( 4) 
RAD SHAPE( 5) 
RAD SHAPE( 6) 
RAD SHAPE( 7) 
RAD SHAPE( 8) 
RAD SHAPE( 9) 
RAD SHAPE ( 10) 
RAD SHAPE ( 11 ) 
RAD_SHAPE ( 12) 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA ( 5) 
FRACA ( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA ( 9) 
FRACA (10) 
FRACA( 11) 
FRACA( 12) 

DIET(l) 
DIET(2) 
DIET(3) 
DIET(4) 
DIET(S) 
DIET(6) 
SOIL 
DWI 
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Site-Specific Parameter Summary (continued) 

Menu 

ROlB 
ROlB 
ROlB 
ROlB 
ROlB 
R0 18 
ROlB 
ROlB 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
Rl9B 
Rl9B 
Rl9B 
Rl9B 
Rl9B 
Rl9B 
R19B 
R19B 
Rl9B 
R19B 
Rl9B 
R19B 
R19B 
R19B 
Rl9B 

Cl 4 
Cl 4 
Cl4 
Cl4 
Cl4 
Cl4 
Cl4 
Cl4 
Cl4 

STOR 
STOR 

Parameter 

Contamination fraction of drinkinq water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of lrriqation water 
Contamination fraction of aquatic food 
Contamination fract1on of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kq/day) 
Livestock fodder intake for milk (kq/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kq/day) 
Mass loadinq for foliar deposition (q/m*•3) 
Depth of soil mixinq layer (m) 
Depth of roots (m) 
Drinkinq water fraction from qround water 
Household water fraction from qround water 
Livestock water fraction from qround water 
Irriqation fraction from qround water 

Wet weiqht crop yield for Non-Leafy (kq/m••2) 
Wet weiqht crop yield for Leafy (kq/m**2) 
Wet weiqht crop yield for Fodder (kq/m••2) 
Growinq Season for Non-Leafy (years) 
Growinq Season for Leafy (years) 
Growing Season for Fodder (years) 
Translocation Factor for Non - Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Wet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Wet Foliar Interception Fraction for Fodder 
Weatherinq Removal Constant for Veqetation 

C-12 concentration in water (q/cm••3) 
C-12 concentration in contaminated soil (q/q) 
Fraction of veqetation carbon from soil 
Fraction of veqetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from soil (1/sec) 
C-12 evasion flux rate from soil (1/sec) 
Fraction of qrain in beef cattle feed 
Fraction of qrain in milk cow feed 

Storaqe times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 

User 
Input 

l.OOOE+OO 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
l.SOOE-01 
not used 
l.OOOE+OO 
1.000E+OO 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

l.400E+Ol 

Default 

l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
5.000E-01 

-1 
-1 
-1 

6.BOOE+Ol 
5 . SOOE+Ol 
5.000E+Ol 
l . 600E+02 
5.000E-01 
l.OOOE-04 
l.SOOE-01 
9.000E-01 
l.OOOE+OO 
l.OOOE+OO 
1 . 000E+OO 
l.OOOE+OO 

7.000E-01 
l.500E+OO 
l.lOOE+OO 
1.700E-01 
2.SOOE-01 
8.000E-02 
l . OOOE-01 
l.OOOE+OO 
1.000E+OO 
2 . SOOE-01 
2.500E-Ol 
2.500E-Ol 
2.500E-01 
2.SOOE-01 
2.SOOE-01 
2.000E+Ol 

2.000E-05 
3.000E-02 
2.000E-02 
9.BOOE-01 
3.000E-01 
7 . 000E-07 
1. OOOE-10 
8.000E-01 
2.000E-01 

l.400E+Ol 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FMEAT 
FMILK 

LFIS 
LFI6 
LWIS 
LWI6 
LSI 
MLFD 
OM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV (1) 
YV(2) 
YV(3) 
TE(l) 
TE(2) 
TE(3) 
TIV ( 1) 
TIV(2) 
TIV (3) 
RDRY(l) 
RDRY(2) 
RDRY(3) 
RWET ( 1) 
RWET(2) 
RWET(3) 
WLAM 

Cl2WTR 
Cl2CZ 
CSOIL 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFGS 

STOR_T(l) 
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Site-Specific Parameter Summary (continued) 

Menu 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

Parameter 

Leafy veqetables 
Milk 
Meat and poultry .. 
fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of buildinq foundation (m) 
Bulk density of buildinq foundation (q/cm• • 3) 
Total porosity of the cover material 
Total porosity of the buildinq foundation 
Volumetric water content of the cover material 
Volumetric water content of the foundation 
Diffusion coefficient for radon qas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixinq (ml 
Averaqe buildinq air exchanqe rate (1/hr) 
Heiqht of the buildinq (room) (m) 
Buildinq interior area factor 
Buildinq depth below qround surface (m) 
Emanatinq power of Rn-222 qas 
Emanatinq power of Rn-220 qas 

Summary of Pathway Selections 

1 
2 
3 
4 
5 
6 
7 
8 
9 
Find 

Pathway 

external qamma 
inhalation (w/o radon) 
plant inqestion 
meat inqestion 
milk inqestion 
aquatic foods 
drinkinq water 
soil inqestion 
radon 
peak pathway doses 

User Selection 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 

active 
active 

suppressed 
suppressed 

User Used by RESRAD 
Input Default (If different from user input) 

l.OOOE+OO l.OOOE+OO ---
1.000E+OO 1.000E+OO ---
2.000E+Ol 2.000E+Ol ---
7.000E+OO 7.000E+OO ---
7.000E+OO 7.000E+OO ---
1.000E+OO 1.000E+OO ---
1.000E+OO 1.000E+OO ---
4.SOOE+Ol 4.500E+Ol ---
not used l.SOOE-01 ---
not used 2. 400E+OO ---
not used 4.000E-01 ---
not used l.OOOE-01 ---
not used 5.000E-02 ---
not used 3.000E-02 ---

not used 2.000E-06 ---
not used 3.000E-07 ---
not used 2.000E-06 ---
not used 2.000E+OO ---
not used 5.000E-01 ---
not used 2.500E+OO ---
not used O.OOOE+OO ---
not used -1.000E+OO ---
not used 2.SOOE-01 ---
not used l.SOOE-01 ---

Parameter 
Name 

STOR T(2) 
STOR T ( 3) 
STOR T(4) 
STOR T(5) 
STOR T(6) 
STOR T(7) 
STOR T(8) 
STOR_T(9) 

FLOOR 
DENSFL 
TPCV 
TPFL 
PH20CV 
PH20FL 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FAI 
DMFL 
EMANA(l) 
EMANA(2) 
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Contaminated Zone Dimensior.s 

Area : 
Thickness: 

Cover Depth: 

65000.00 square meters 
1.00 meters 
0.00 meters 

Initial Soil Concentrations, pCi/q 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

l.500E+00 
9.l00E+00 
2.200E+00 
l.300E+00 
l.400E+00 

Tota l Dose TDOSE(t), mrem/yr 
Basic Radiation Dose Limit= 10 mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): 
TDOSE(t): 

M (t): 

0.000E+00 
2.598E+00 
2.598E-01 

1 .00 0E+00 
2.540E+00 
2.540E-01 

Maximum TDOSE(t): 2.598E+00 mrem/yr 

5.000E+00 
2.321E+00 
2.321E-0l 

1.000E+0l 
2.079E+00 
2.079E-0l 

2.500E+0l 
1. 527E+00 
l.527E-01 

at t = 0.000E+00 years 

4.000E+0l 
1. l 67E+00 
1.167E-01 

5.500E+0l 
9.367E-0l 
9.367E-02 

7.000E+0l 
7.932E-01 
7.932E-02 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways lP) 
As mrem/yr and Fraction of Total Dose At t: 0.000E+OO years 

Water Independent Pathwars (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/,·r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . 

Cs-137 1. 879E+OO O. 7233 1.108E-06 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.562E-04 0.0003 
Pb-210 2.103E-02 0.0081 4.888E-03 0.0019 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.789E-01 0.2228 
Th-230 9.975E-04 0.0004 1.660£-02 0.0064 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.055E-02 0.0041 
U-234 1. 966E-04 0. 0001 3.973E-03 0.0015 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.219£-03 0.0012 
U-238 7.083E-02 0.0273 3.825£-03 0.0015 O.OOOE+OO 0.0000 O.OOOE+OO n.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.295E-03 0.0013 --- """""" 
Total l.972E+OO 0.7591 2.929E-02 0.0113 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.966E-Ol 0.2296 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t: 0.000E+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.880E+OO 0.7235 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.048E-01 0.2328 
Th - 230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.815£-02 0.0108 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.389£-03 0.0028 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.795E-02 0.0300 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.598E+OO 1.0000 

•sum of all water independent and dependent pathways. 



RESRAD, Vers. 
Summary : SEAl, 

82 T½ Limit= 0.5 year 10/15/99 13:48 aqe 11 
Industrial - Site Specific Parameters File: I~uUSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+OO years 

~adio ­
\Juclide 

:s-137 
'b- 210 
rh-2 3 0 
J-2 3 4 
J-238 

Ground 

mrem/yr fract. 

l.836E+OO 0.7230 
2 . 036E-02 0.0080 
4.925E-03 0.0019 
1.962E-04 0.0001 
7.066E-02 0.0278 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 

mrem/vr 

l.082E-06 
4.733E-03 
1.660E-02 
3.964E-03 
3 .8 16E-03 

fr act. 

0.0000 
0.0019 
0.0065 
0.0016 
0 . 0015 

Radon 

mrem/yr fract. 

O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 

Plant 

mrem/yr 

O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 

fract. 

0.0000 
0 . 0000 
0.0000 
0 . 0000 
0.0000 

Meat 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

Milk 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0 . 0000 

Soil 

mrem/ yr 

6.412E-04 
5.605E-01 
1.056E-02 
3.212E-03 
3.288E-03 

fract . 

0.0003 
0.2207 
0 . 0042 
0.0013 
0 . 0013 

·ot al 1.932E+OO 0.7609 2.912E-02 0.0115 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.782E-01 0.2277 

Water 
adio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 1.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

uclide mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr tract. 

s-137 
b-210 
h-230 
-234 
-238 

O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

All Pathways * 

mrem/yr tract. 

1 . 837E+OO 0 . 7232 
5.856E-01 0 . 2306 
3.209E-02 0 . 0126 
7.372E-03 0 . 0029 
7 . 77'7E-02 0 . 0306 

Jtal O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.540E+OO 1 . 0000 

3um o f all water independent and dependent pathways. 



RESRAD, Version 5.82 T½ Limit: 0.5 year 10/15/99 13:48 Paqe 12 
Summary: SEAD-63 Industrial - Site Specific Parameters File: INDUSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t: 5.000E+OO years 

Radio­
Nuclide 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

Ground 

mrem/yr 

1. 673E+OO 
1.790E-02 
2.056E-02 
1.946E-04 
7.00lE-02 

fract. 

0. 7210 
0.0077 
0.0089 
0.0001 
0.0302 

Water .Independent Pathways (Inhalation excludes radon) 

Inhalation 

mrem/yr 

9.864E-07 
4.160E-03 
1.660E-02 
3.928E-03 
3.781E-03 

fract. 

0.0000 
0.0018 
0.0072 
0.0017 
0.0016 

Radon 

mrem/vr 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

Plant 

mrem/yr fract. 

0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Meat 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Milk 

mrem/vr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Soil 

mrem/yr 

5.843E-04 
4.927E-01 
1.063E-02 
3.182E-03 
3.257E-03 

fract. 

0.0003 
0.2123 
0.0046 
0.0014 
0.0014 

Total 1.782E+OO 0.7678 2.847E-02 0.0123 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.103E-01 0.2199 

Radio­
t-luclide 

::s-137 
Pb-210 
rh-230 
J-234 
J-238 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t: 5.000E+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

tract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fr act. · 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

All Pathways* 

mrem/yr 

l.674E+OO 
5 .147E-01 
4.779E-02 
7.305E-03 
7.705E-02 

tract. 

o. 7213 
0.2218 
0.0206 
0.0031 
0.0332 

rotal O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.321E+OO 1.0000 

•sum of all water independent and dependent pathways. 



RESRAD, Ve1. 
Summary : SE. 

.82 T½ Limit= 0.5 year 10/15/99 13:4~ 
J Industrial - Site Specific Parameters File: 

Paqe 13 
JUSED. RAD 

Tot a l Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathwa ys (pl 
As mrem/yr and rrac t ion o f Total Dose At t = 1.000E+Ol years 

Radio ­
Nucl ide 

Cs -1 37 
Pb-210 
Th-230 
U-234 
U-238 

Ground 

mrem/yr fract. 

l .490E+OO 0.7166 
l.523E-02 0 . 0073 
3.991E-02 0.0192 
l .932E-0 4 0.0001 
6.921E-02 0.0333 

Water Independent Pathways (Inhalation excludes radon) 

I nhalation 

mrem/\·r fract. 

8.783E-07 0.0000 
3.541E-03 0.0017 
l.661E-02 0.0080 
3.883E-03 0.00 1 9 
3.737E-03 0.00 18 

Radon 

mrem/yr fract. 

O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
O,OOOE+OO 0.0000 

Plant 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 

Meat 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Milk 

mrem/yr fract . 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Soil 

mrem/ yr fract. 

5. 203 E-0 4 0.0003 
4 .1 93E-Ol 0.2017 
l . 074E-02 0 .0 052 
3.146E-03 0.001 5 
3.220E-03 0. 0015 

Total l . 614E+OO 0.7765 2.777E-02 0.0134 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.370E-01 0.2102 

Water 
Radio-

Total Dose Contr i butions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 

0.000E+00 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

All Pathways• 

mrem/yr fract. 

1.490E+OO 0.7168 
4.381E-01 0.2107 
6.726E-02 0.0323 
7.222E-03 0.0035 
7 . 616E-02 0.0366 

To tal O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.079E+OO 1.0000 

•sum of a ll water independent and dependent pathways. 



RESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 13:48 Paqe 14 
Summary : SEAD-63 Industrial - Site Specific Parameters File: INDUSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i l and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

-
Cs-137 1.052E+OO 0.6885 6.199E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.672E-04 0.0002 
Pb-210 9.392E-03 0.0061 2.183E-03 0.0014 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.585E-Ol 0.1693 
Th-230 9.678E-02 0.0634 l.661E-02 0.0109 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.127E-02 0.0074 
U-234 1.920E-04 0.0001 3.752E-03 0.0025 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.040E-03 0.0020 
U-238 6.685E-02 0.0438 3.610E-03 0.0024 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.llOE-03 Q.0020 - -Total 1.225E+OO 0.8020 2.615E-02 0.0171 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.763E-01 0.1809 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
Radio-
Nuclide mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

-
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.052E+OO 0.6888 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.701E-Ol 0.1769 
Th-230 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.247E-01 0.0816 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.983E-03 0.0046 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.357E-02 0.0482 -Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.527E+OO 1.0000 

•sum of all water independent and dependent pathways. 



. 82 T½ Limit= 0.5 year 10/15/99 RESRAD, Ver:, 
Summary : SE1-.. • J Industrial - Site Specific Parameters 

13: 4 t, 
file: 

>aqe 15 
.1USED.RAD 

Radio­
Nuclide 

Cs- 137 
Pb-210 
Th-230 
U-234 
U-238 

Total Dcse Contributions TDOSE(i ,p,t ) for Individual Radionuclides (i) a nd Pathways \P) 
As mrem/yr and Fraction of Total Dose At t = 4 . 000E+Ol years 

Wate~ Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

mrem/yr 

7.423E-01 
5.791E-03 
1.519E-01 
l.952E-04 
6.457E-02 

fract. 

0.6359 
0.0050 
o. 1301 
0.0002 
0.0553 

mrem/yr 

4.376E-07 
1.346E-03 
1.661E-02 
3 . 625E-03 
3.487E-03 

fract. 

0.0000 
0.0012 
0.0142 
0.0031 
0.0030 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 -------

mrem/yr fract. 

O. OOOE+OO 0.0000 
O.OO OE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
0.000~ ► 00 0 . 0000 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

mrem /yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 

Soil 

mrem/yr fract. 

2.592E-04 0.0002 
l.594E-Ol 0.1365 
1.196E-02 0.0102 
2.937E-03 0.0025 
3.005E-03 0.0026 

Total 9.648E-01 0.8264 2.507E-02 0.0215 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.776E-Ol 0.1521 

Radio­
Nuclide 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk 

mrem/yr 

O.OOOE+OO 
0.000E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0 . 0000 
0.0000 
0.0000 
0.0000 
0.0000 

mrem/yr fract . 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

All Pathways• 

mrem/yr 

7.426E-01 
l.665E-01 
1. 805E-01 
6.757E-03 
7.106E-02 

fract. 

0 . 6361 
0 . 1427 
0.1546 
0.0058 
0.0609 

Tot a.!. O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.167E+OO 1.0000 

•sum of all water independent and dependent pathways. 



RESRAD, ,Version 5. 82 T½ Limit= 0.5 year 10115/99 13:48 Paqe 16 
Summary : SEAD-63 Industrial - Site Specific Parameters File: INDUSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.500E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr tract. mrem/rr tract. mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

-
Cs-137 5.240E-Ol 0.5594 3.089E-07 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.630E-04 0.0002 
Pb-210 3.570E-03 0.0038 8.299E-04 0.0009 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.828E-02 0.1049 
Th-230 2.053E-01 0.2192 1.662E-02 0.0177 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.276E-02 0.0136 
U-234 2.026E-04 0.0002 3.502E-03 0.0037 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.837E-03 0 . 0030 
U-238 6.237E-02 0.0666 3.369E-03 0.0036 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.902E-03 0.0031 - -Total 7 . 954E-01 0.8492 2.432E-02 0.0260 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.170E-Ol 0.1249 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways 
As mrem/yr and Fraction of Total Dose At t m 5.500E+Ol years 

(p) 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
Radio-
Nuclide mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr tract. 

--
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.242E-Ol 0.5596 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.027E-Ol 0.1096 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.347E-01 0.2505 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.542E-03 0.0070 
U- 238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.864E-02 0.0733 -Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.367E-01 1.0000 

*Sum of all water independent and dependent pathways. 
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Industr ial - Site Speci f ic Parameters File: 

•aqe 17 
LISED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract i on of Total Dose At t = 7.000E+Ol years 

Radio ­
Nuclide 

Cs-137 
Pb-210 
Th-230 
lJ-234 
lJ-238 

Ground 

mrem/yr fract . 

3 . 699E-01 0 . 4663 
2 .2 01E-03 0.0028 
2 .5 71E-Ol 0.3241 
2.138E-04 0.0003 
6.024E-02 0.0759 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 

mrem/yr fract . 

2.lBOE-07 0.0000 
5 . 116E-04 0.0006 
1.6-62E-02 0.0210 
3.384E-03 0.0043 
3.254E-03 0.0041 

Radon 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 

Plant 

mrem/yr fract. 

O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 

Meat 

mrem/vr fr act . 

O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Milk 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Soil 

mrem/yr fract. 

1.292E-04 0 . 0002 
6 . 060E-02 0.0764 
1.360E-02 0.0171 
2 . 742E-03 0.0035 
2 . 803E-03 0.0035 

Total 6.896E-01 0.8693 2.377E-02 0.0300 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.987E-02 0 . 1007 

Radio­
Nuclide 

:s-137 
Pb-210 
fh-230 
J-234 
J -238 

fatal 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t • 7.000E+Ol years 

Water 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 

Fish 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Water Dependent Pathways 

Radon 

mrem/yr fract. 

O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 ---.-·----

Plant 

mrem/yr fr act. 

O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 

Meat 

mrem/yr fract. 

O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Milk 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

All Pathways• 

mrem/yr fract. 

3.700E-01 0.4664 
6.331E-02 0.0798 
2.873E-Ol 0.3622 
6.340E-03 0.0080 
6.630E-02 0.0836 

0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7 . 932E-Ol 1.0000 

•sum of all water independent and dependent pathways . 
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Summary : SEAD-63 Industrial - Site Specific Parameters File: INDUSED.RAD 

Dose/Source Ratios Summed Ove r All Pathwavs 
Pa r ent and Progeny Principal Radionuclide Contributions Indicated 

Pa rent Pr odu c t Branch DSR(i,t) (mrem/yr)/(pCi/q) 
( i) ( i) Fraction• t= O.OOOE+OO l.OOOE+OO 5.000E+OO 1.000E+Ol 2.500E+Ol 4 . 000E+Ol 5.500E+Ol 7 . 000E+Ol 

-- --
::s-137 Cs-137 l . OOOE+OO l.253E+OO 1.224E+OO 1 . 116E+OO 9.935E-01 7.013E-01 4 . 950E-01 3.494E-01 2 . 467E-Ol 

Pb-210 Pb-210 1.000E+OO 6.646E-02 6.435E-02 5 . 657E-02 4.814E-02 2.968E-02 1.830E-02 1.128E-02 6.957E-03 

Th-230 Th - 230 l . OOOE+OO l.280E-02 1.280E-02 l . 280E-02 l.279E-02 l . 279E-02 l.279E-02 l . 279E-02 l.279E-02 
rh- 230 Ra-226 1 . 000E+OO 0.000E+OO l . 790E-03 8.915E-03 1 . 774E-02 4.365E-02 6.877E-02 9.311E-02 l.167E-01 
fh-230 Pb- 210 l . OOOE+OO O.OOOE+OO 4 . 424E-07 l.057E-05 4 . 00lE-05 2 . 135E-04 4.718E-04 7.777E-04 1.lOBE-03 
fh-230 tDSR(j) l.280E-02 l.459E-02 2.172E-02 3.057E-02 5.666E-02 8.203E-02 l.067E-01 l . 306E-01 

lJ-234 U- 234 1 . 000E+OO 5 . 684E-03 5.670E-03 5.618E-03 5.553E-03 5.364E-03 5 . 181E-03 5.004E-03 4.833E-03 
lJ -234 Th-230 l.OOOE+OO 0.000E+OO 1.151E-07 5 . 726E-07 1.139E-06 2.798E-06 4.400E-06 5.947E-06 7.441E-06 
lJ-234 Ra-226 1.000E+OO O.OOOE+OO 8.056E-09 2 . 002E-07 7.950E-07 4.860E-06 1.217E-05 2.252E-05 3.569E-05 
lJ-234 Pb-210 1.000E+OO O.OOOE+OO 1.330E-12 1.604E-10 1 . 227E-09 1.686E-08 6.ll?E-08 1.417E-07 2.620E-07 
U-234 [DSR(j) 5.684E-03 5.670E-03 5.619E-03 5.555E-03 S.372E-03 5.197E-03 5.033E-03 4.877E-03 

lJ -238 U-238 l.OOOE+OO 5.568E-02 5.555E-02 5.504E-02 5.440E-02 S.25SE-02 S. 076E-02 4.903E-02 4.736E-02 
lJ-238 U-234 1.000E+OO O.OOOE+OO 1.608E-08 7.964E-08 1.574E-07 3.802E-07 S. 875E-07 7.803E-07 9.592E-07 
lJ-238 Th-230 1.000E+OO O.OOOE+OO l.630E-13 4.0SOE-12 1.608E-ll 9.819E-11 2.456E-10 4.538E-10 7.185E-10 
lJ-238 Ra-226 l.OOOE+OO O.OOOE+OO 7.612E-15 9.450E-13 7.497E-12 1.142E-10 4.562E-10 l.157E-09 2.326E-09 
lJ-238 Pb-210 l . OOOE+OO O.OOOE+OO 9.595E-19. 5.722E-16 8 . 814E-15 3.082E-13 1,817E-12 5.871E-12 1.398E-ll 
U- 238 J.DSR (i) 5.568E-02 5.555E-02 5.504E-02 5.440E-02 5.255E-02 5.076E-02 4.903E-02 4.736E-02 

*Branch Fraction is the cumulative factor for the i't principal radionuclide dauqhter: 
The DSR includes contributions from associated (half-life S 0.5 yr) daughters. 

CUMBRF(i) - BRF(l)*BRF(2)* ... BRF(i). 

Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 
Basic Radiation Dose Limit= 10 mrem/yr 

Nu c lide 
( i) t= O.OOOE+OO 1.000E+OO 5.000E+OO 1.000E+Ol 2.500E+Ol 4.000E+Ol 5.SOOE+Ol 7.000E+Ol 

- --
Cs- 137 7 . 979E+OO 8.167E+OO 8.962E+OO 1. 006E+Ol l.426E+Ol 2.020E+Ol 2.862E+Ol 4.054E+Ol 
Pb-210 l.505E+02 1.554E+02 1 . 768E+02 2. 077E+02 3.369E+02 5.464E+02 8.862E+02 1. 4 37E+03 
Th-230 7.815E+02 6.856E+02 4.604E+02 3.271E+02 1.765E+02 1.219E+02 9.375E+Ol 7 . 658E+Ol 
U-234 1.759E+03 1.764E+03 1 . 780E+03 1.800E+03 l.862E+03 1.924E+03 1.987E+03 2.051E+03 
U-238 1.796E+02 1.800E+02 1.817E+02 1.838E+02 1.903E+02 1 . 970E+04 2.040E+02 2 . 112E+02 
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Summary SEku-63 Industrial - Site Specific Parameters File: i~DUSED.RAD 

Summed Dose/Source Ratios DSR(i,tl in (mrem/yr)/(pCi/q) 
and Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 

at tmin = time of m1n1mum sinqle radionuclide soil quideline 
and at tmax = time of maximum total dose= 0.000E+00 years 

Nuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tma~) G(i,tmax) 
( i) pCi/q (years) (pCi/q) (pCi/q) 

-
Cs-137 l.S00E+00 0 . 000E+00 l.253E+00 7.979E+00 1.253E+00 7.979E+00 
Pb-210 9.l00E+00 0.000E+00 6.646E-02 l.505E+02 6.646E-02 l.505E+02 
Th-230 2.200E+00 7.000E+0l 1.306E-01 7.658E+0l 1.280E- 02 7.815E+02 
U-234 1.300E+00 0.000E+00 5.684E-03 l.759E+03 5.684E-03 1.759E+03 
U-238 1.400E+00 0.000E+00 5.568E-02 l.796E+02 5.568E-02 1. 796E+02 
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Summary: SEAD-63 Industrial - Site Specific Parameters File: INDUSED . RAD 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fr action Indicated 

Nuclide Parent BRF(i) ·ooSE(i,t), mrem/yr 
( i) ( i) t= O.OOOE+OO l.OOOE+OO 5.000E+OO 1 . 000E+Ol 2.SOOE+Ol 4.000E+Ol 5.SOOE+Ol 7.000E+Ol 

--
Cs-137 Cs - 137 1 . 000E+OO 1.880E+OO l . 837E+OO l.674E+OO l.490E+OO l.052E+OO 7.426E-Ol 5.242E-01 3.700E-Ol 

Pb-210 Pb-210 l.OOOE+OO 6 . 048E-01 5.856E-01 5.147E-01 4.381E-Ol 2.701E-Ol 1.665E-Ol 1.027E-01 6.331E-02 
Pb-210 Th-230 l . OOOE+OO O.OOOE+OO 9.732E-07 2.326E-05 8.803E-05 4.698E-04 1.038E-03 1.711E-03 2 . 438E-03 
Pb-210 U-234 l.OOOE+OO O.OOOE+OO 1 . 730E-12 2.085E-10 1 . 595E-09 2.192E-08 7.952E-08 1 . 843E-07 3.406E-07 
Pb-210 U-238 1.000E+OO O.OOOE+OO l.343E-18 8.0lOE-16 1.234E-14 4.315E-13 2.544E-12 8.220E-12 l.957E-ll 
Pb-210 LDOSE (j l: 6.048E-01 5.856E-01 5.148E-01 4.382E-01 2.706E-01 1.676E-01 1.044E-01 6.575E-02 

Th-230 Th-230 l.OOOE+OO ~.815E-02 2.815E- 02 2.815E-02 2.815E-02 2.814E-02 2.814E-02 2 . 813E-02 2.813E-02 
Th-230 U-234 1.000E+OO O.OOOE+OO l.496E-07 7.444E-07 l.480E-06 3.637E-06 5.719E-06 7.731E-06 9.673E-06 
Th-230 U-238 l.OOOE+OO O.OOOE+OO 2.282E-13 5.671E-12 2.251E-ll l.375E-10 3.439E-10 6.354E-10 1.006E-09 
Th-230 LDOSE(j): 2.815E-02 2 . 815E-02 2.815E-02 2 . 815E-02 2.BlSE-02 2.814E-02 2.814E-02 2.814E-02 

Ra-226 Th-230 l.OOOE+OO O.OOOE+OO 3.939E-03 1.961E-02 3.902E-02 9.604E-02 l.513E-Ol 2.048E-01 2.567E-Ol 
Ra-226 U-234 1.000E+OO O.OOOE+OO l.047E-08 2.603E-07 1 . 033E-06 6 . 319E-06 1.582E-05 2.927E-OS 4.639E- 05 
Ra-226 U-238 l . OOOE+OO O.OOOE+OO 1.066E-14 l.323E-12 1.0SOE-11 1.599E-10 6.387E-10 1.619E-09 3.256E-09 
Ra - 226 I:DOSE(j): O.OOOE+OO 3.939E-03 1.961E-02 3.902E-02 9.605E-02 1 : 513E-01 2.049E-01 2.568E-01 

U-234 U-234 1 . 000E+OO 7.389E-03 7.371E-03 7.304E-03 7 . 219E-03 6.973E-03 6.735E-03 6.505E-03 6.283E-03 
U- 234 U-238 l.OOOE+OO O.OOOE+OO 2.251E-08 1.llSE-07 2 . 204E-07 5.322E-07 8.225E-07 l.092E-06 l . 343E-06 
'.1-2 34 [DOSE(j) : 7.389E-03 7.372E-03 7.304E-03 7.220E-03 6.974E-03 .6.736E-03 6.506E-03 6.285E-03 

:J-238 U-238 1.000E+OO 7.795E-02 7.777E-02 7.705E-02 7.616E-02 7 . 357E-02 7 . 106E-02 6 . 864E-02 6 . 630E-02 -BRF(i) is the branch fraction of the parent nuclide. 
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Summary : S. J3 Industrial - Site Specific Parameters File: _,4DUSED. RAD 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRF{i) S { i , t ) , pC i/ q 
( i) { i) t= 0.000E+00 1.000E+00 5.000E+00 1.000E+0l 2.500E+0l 4.000E+0l 5.500E+0l 7.000E+0l 
--

Cs-137 Cs-137 l.000E+00 1.500E+00 1.466E+00 1.336E+00 l.189E+00 8.394E-01 5.925E-01 4.182E-01 2.952E-01 

Pb-210 Pb-210 1.000E+00 9.l00E+00 8.BllE+00 7.745E+00 6 . 592E+00 4.064E+00 2.506E+00 1.545E+00 9.526E- 01 
Pb-210 Th-230 l.000E+00 0.000E+00 1 . 464E-05 3.499E-04 1.325E-03 7.068E-03 l.562E-02 2.574E-02 3.669E-02 
Pb-210 U- 234 1.000E+00 0.000E+00 2.602E-11 3.137E-09 2.401E-08 3.299E-07 l.197E-06 2.772E-06 5.125E-06 
Pb-210 U-238 1.000E+00 0 . 000E+00 2.021E- 17 1.205E-14 1.857E-13 6.493E-12 3.828E-11 1.237E-10 2.945E-10 
Pb-210 I;S { j) : 9.l00E+00 8.811E+00 7.746E+00 6.593E+00 4.071E+00 2.521E+00 1.571E+00 9.893E-01 

Th-230 Th-230 l.000E+00 2.200E+00 2.200E+00 2.200E+00 2.200E+00 2.199E+00 2.199E+00 2.199E+00 2.198E+00 
Th-230 U-234 1.000E+00 0 . 000E+00 1.169E-05 5.817E-05 l.157E-04 2.842E-04 4.470E-04 6.042E-04 7.559E-04 
Th-230 U-238 1 . 000E+00 0.000E+00 1.784E- ll 4.432E- 10 1.759E-09 1.074E- 08 2.687E-08 4.966E-08 7.861E-08 
Th-230 I;S { j) : 2.200E+00 2.200E+00 2.200E+00 2.200E+00 2.200E+00 2.199E+00 2.199E+00 2.199E+00 

Ra-226 Th-230 l.000E+00 0.000E+00 9.521E-04 4.740E-03 9.432E-03 2.321E-02 3.657E-02 4.951E- 02 6.205E-02 
Ra-226 U-234 l.000E+00 0.000E+00 2.531E-09 6.291E-08 2.498E-07 1.527E- 06 3.825E-06 7.075E-06 1.121E-05 
Ra-226 U-238 1.000E+00 0.000E+00 2.576E-15 3.198E-13 2.537E- 12 3.865E-11 l.544E-10 3.914E-10 7.870E- 10 
Ra-226 I;S { j) : 0 . 000E+00 9.521E-04 4.741E- 03 9.432E-03 2.321E-02 3.657E-02 4.952E-02 6.206E-02 

tJ-234 U-234 1.000E+00 1.300E+00 1.297E+00 1.285E+00 1.270E+00 1.227E+0O 1.185E+00 1.145E+00 1.106E+00 
U-234 U-238 1.000E+00 0.000E+00 3.960E-06 1.962E- 05 3.878E-05 9.365E-05 l.447E-04 l.922E-04 2.363E-04 
U-234 I;S { j) : l.300E+00 1.297E+00 1.285E+00 1.270E+00 1.227E+00 l.185E+00 1.145E+00 1.106E+00 

U-238 U-238 1.000E+00 1.400E+00 l.397E+00 1.384E+00 1.368E+00 1.321E+00 l.276E+00 1 . 233E+00 l.191E+00 -BRF{i) is the branch fraction of the parent nuclide. 
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Summar y : SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHSED.RAD 

Dose Conversion Factor (and Related) Parameter Summary 
File : DOSFAC.BIN 

Menu 

B-1 
B- 1 
B-1 
8-1 
B-1 
B-1 
B-1 

D-1 
D-1 
D- 1 
D- 1 
D- 1 
D- 1 
D-1 

D-34 
D- 34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D- 34 
D-34 
D-34 
D-34 
D- 34 
D-34 
D- 34 
D- 34 
D-34 
D- 34 

D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 

Parameter 

Dose conversion factors for inhalation, mrem/pCi : 
Cs-137+D 
Pb-210+D 
Ra-226+D 
Th-230 
U-234 
U-238+D 

Dose conversion factors for inqestion , mrem/pCi: 
Cs-137+D 
Pb-210+D 
Ra-226+D 
Th-230 
U-234 
U-238+D 

Food transfer factors: 
Cs-137+D, plant/soil concentration ratio, dimensionless 
Cs-137+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Cs-137+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Pb-210+D, plant/soil concentration ratio, dimensionless 
Pb-210+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Pb-210+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Ra-226+D, plant/soil concentration ratio, dimensionless 
Ra-226+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Ra-226+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Th-230 
Th-230 
Th-230 

U-234 
U-234 
U-234 

U-238+D 
U-238+0 
U-238+0 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 
, milk/livestock-intake ratio, (pCi/L) / (pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake r'atio, (pCi/kq) / (pCi/d) 
, milk/livestock-intake ratio, (pCi/L) / (pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, L/kq: 
Cs-137+D , fish 
Cs-137+0, crustacea and mollusks 

Pb-210+0, fish 
Pb-210+0, crustacea and mollusks 

Ra-226+0, fish 
Ra-226+0, crustacea and mollusks 

Current 
Value 

3.190E-05 
2.320E-02 
8.600E-03 
3.260E-01 
1.320E-01 
1 .180E-Ol 

5.000E-05 
7.270E-03 
1.330E-03 
5.480E-04 
2.830E-04 
2.690E-04 

4.000E-02 
3.000E-02 
8.000E-03 

1 . 000E-02 
8.000E-04 
3 . 000E-04 

4.000E-02 
1. OOOE-03 
l.OOOE-03 

1.000E-03 
1.000E-04 
5.000E-06 

2.SOOE-03 
3.400E-04 
6.000E-04 

2 . SOOE-03 
3.400E-04 
6.000E-04 

2.000E+03 
1.000Et02 

3 . 000E+02 
l.OOOE+02 

5.000E+Ol 
2.500E+02 

Default 

3 . 190E-05 
2 . 320E-02 
8.600E-03 
3.260E-01 
l . 320E-01 
1. 180E-01 

5.000E-05 
7.270E-03 
1.330E-03 
5.480E-04 
2.830E-04 
2 . 690E-04 

4 . 000E-02 
3.000E-02 
8 . 000E-03 

1.000E-02 
8.000E-04 
3.000E-04 

4.000E-02 
1.000E-03 
1. OOOE-03 

l.OOOE-03 
l.OOOE-04 
5.000E-06 

2 . SOOE-03 
3.400E-04 

, 6.000E-04 

2.500E-03 
3.400E-04 
6.000E-04 

2.000E+03 
l.OOOE+02 

3.000E+02 
1.000E+02 

5.000E+Ol 
2.500Et02 

Parameter 
Name 

DCF2 ( 1) 
DCF2 ( 2) 
DCF2 ( 3) 
DCF2 ( 4) 
DCF2( 5) 
DCF2( 6) 

DCF3 ( 1) 
DCF3( 2) 
DCF3 ( 3) 
DCF3 ( 4) 
DCF3 ( 5) 
DCF3 ( 6) 

RTF ( 1, 1) 
RTF( 1,2) 
RTF( 1, 3) 

RTF( 2,1) 
RTF ( 2, 2) 
RTF( 2, 3) 

RTF( 3, 1) 
RTF( 3,2) 
RTF( 3,3) 

RTF ( 4, 1) 
RTF ( 4, 2) 
RTF( 4, 3) 

RTF( 5,1) 
RTF( 5,2) 
RTF( 5,3) 

RTF( 6,1) 
RTF( 6,2) 
RTF( 6,3) 

BIOFAC ( 1, 1) 
BIOFAC( 1,2) 

BIOFAC ( 2, 1) 
BIOFAC( 2,2) 

BIOFAC ( 3, 1) 
BIOFAC( 3,2) 



RESRAD, Vl .82 T½ Limit= 0.5 year 10/15/99 13 :~ ?age 3 
Summary St~ , J Recreational child - Site Specific Parameters 
File : RECCHSED . RAD 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

Current 
Menu Parameter Value Default 

D-5 Th-230 , fish 1.000E+02 1.000E+02 
D-5 Th-230 , crustacea and mollusks 5.000E+02 5.000E+02 
0-5 
D- 5 U- 234 , fish l.000E+0l l.000E+0l 
D- 5 U-234 , crustacea and mollusks 6.000E+0l 6.000E+0l 
D- 5 
D-5 U-238+0 , fish l.000E+0l l.000E+0l 
D-5 U-238+0 , crustacea and mollusks 6.000E+0l 6.000E+0l 

Parameter 
Name 

BIOFAC ( 4, 1) 
BIOFAC( 4,2) 

BIOFAC ( 5, 1) 
BIOFAC( 5,2) 

BIOFAC ( 6, 1) 
BIOFAC( 6,2) 
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Summary SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHSED.RAD 

Page 4 

Site-Specific Parameter Summary 

Menu 

ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 
ROll 

R012 
R012 
R012 
R012 
R012 
R012 
R012 
R012 
R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

'1 . } 
iJ 

R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 

Parameter 

Area of contaminated zone (m••21 
Thickness of contaminated zone (m) 
Lenqth parallel to aquifer flow (m) 
Basic radiation dose limit (mrem/yr) 
Time since placement of material (yr) 
Times for calculations (yr) 
Times for calculations {yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 

Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 

Cover depth (m) 

(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/L): 
(pCi/L): 
(pCi/L): 
(pCi/L): 
(pCi/L): 

Density of cover material (q/cm••J) 
Cover depth erosion rate {m/yr) 
Density of contaminated zone {q/cm••3) 
Contaminated zone erosion rate (m/yr) 
Contaminated zone total porosity 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 
Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

Contaminated zone effective porosity 
Contaminated zone hydraulic conductivity (m/yr) 
Contaminated zone b parameter 
Averaqe annual wind speed (m/sec) • 
Humidity in air (q/m•*3) 
Evapotranspiration coefficient 
Precipitation (m/yr) 
Irriqation (m/yr) 
Irriqation mode 
Runoff coefficient 
Watershed area for nearby stream or pond (m**2) 
Accuracy for water/soil computations 

Density of saturated zone (q/cm••3) 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone hydraulic conductivity (m/yr) 
Saturated zone hydraulic gradient 

User 
Input 

6.500E+04 
l.OOOE+OO 
2.170E+02 
l.OOOE+Ol 
O.OOOE+OO 
l.OOOE+OO 
5.000E+OO 
l.OOOE+Ol 
2.500E+Ol 
4.000E+Ol 
5.500E+Ol 
7.000E+Ol 
not used 
not used 

l.500E+OO 
9.lOOE+OO 
2.200E+OO 
l.300E+OO 
l.400E+OO 
not used 
not used 
not used 
not used 
not used 

0.000E+OO 
not used 
not used 
l.500E+OO 
6.000E-05 
3.700E-01 
l.750E-01 
2.0BOE+02 
7.750E+OO 
3.000E+OO 
not used 
7.lOOE-01 
7.500E-01 
O.OOOE+OO 
overhead 
2.000E-01 
1.300E+07 
1.000E-03 

l.500E+OO 
3.700E-01 
1.750E-Ol 
2.0BOE+02 
1.200E-02 

Default 

l.OOOE+04 
2.000E+OO 
l.OOOE+02 
3.000E+Ol 
O.OOOE+OO 
l . OOOE+OO 
3 . 000E+OO 
l.OOOE+Ol 
3.000E+Ol 
1.000E+02 
3.000E+02 
1.000E+03 
O. OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
l.500E+OO 
l.OOOE-03 
l.500E+OO 
l.OOOE-03 
4.000E-01 
2.000E-01 
1.000E+Ol 
5.300E+OO 
2.000E+OO 
8.000E+OO 
5.000E-01 
1.000E+OO 
2.000E-01 
overhead 
2.000E-01 
1 . 000E+06 
1 . 000E-03 

l.500E+OO 
4.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

AREA 
THICl<O 
LCZPAQ 
BRDL 
TI 
T( 2) 
T ( 3) 
T ( 4) 
T( 5) 
T( 6) 
T( 7) 
T( 8) 
T( 9) 
T (10) 

Sl ( 1) 
Sl( 2) 
Sl ( 4) 
Sl ( 5) 
Sl ( 6) 
Wl ( 1) 
Wl ( 2) 
Wl ( 4) 
Wl ( 5) 
Wl ( 6) 

COVERO 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
EPCZ 
HCCZ 
BCZ 
WIND 
HUMID 
EVAPTR 
PRECIP 
RI 
!DITCH 
RUNOFF 
WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
HCSZ 
HGWT 
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Summary ~w, Recreational c~ild - Site Specific Parameters 
File : RECL .. ~t::D. RAD 

age 5 

Site-Specific Parameter Summary (continued) 

Menu 

R014 
R014 
R014 
R014 
R014 

ROIS 
R015 
R015 
R015 
R015 
R015 
ROlS 

~016 
'lOl 6 
~016 
~016 
l016 
lOl 6 

t016 
tOl 6 
l016 
l016 
t016 
t016 

tOl 6 
t016 
t016 
:016 
:016 
:016 

:016 
:016 
.016 
.016 
.016 
016 

016 
016 
016 
016 
016 
016 

Parameter 

Saturated zone b parameter 
Water table drop rate (m/vr) 
Well pump intake depth (m below water table) 
Model: Nondispersion (ND) or Mass-Balance (MB) 
Well pumpinq rate (m**3/yr) 

Number of unsaturated zone strata 
Unsat. zone 1, thickness (m) 
Unsat. zone 1, soil density (q/cm**3) 
Unsat, zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat . zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cs-137 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pb-210 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-230 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-23~ 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (crn**3/q) 
Saturated zone (crn**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-238 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (crn**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

1. 040E+Ol 
O. OOOE+OO 
3 . 000E+OO 
ND 
5.000E+Ol 

1 
l.OOOE+OO 
1. SOOE+OO 
3.700E-Ol 
l.750E-01 
7.750E+OO 
2.080E+02 

1. OOOE+03 
l.OOOE+03 
1.000E+03 
O. OOOE+OO 
O.OOOE+OO 

1.000E+02 
l.OOOE+02 
l.OOOE+02 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
0.000E+OO 

5.000E+Ol 
S.OOOE+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Default 

5.300E+OO 
l.OOOE-03 
l.OOOE+Ol 
ND 
2 . 500E+02 

1 
4.000E+OO 
l.500E+OO 
4.000E-01 
2 . 000E-01 
5.300E+OO 
1 . 000E+Ol 

l.OOOE+03 
l.OOOE+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

l.OOOE+02 
l.OOOE+02 
l.OOOE+02 
0. OOOE+OO . 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
0.000E+00 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

l.160E-04 
not used 

l.lSBE-03 
not used 

l.933E-06 
not used 

2.312E-03 
not used 

2.312E-03 
not used 

Parameter 
Name 

BSZ 
VWT 
DWIBWT 
MODEL 
uw 
NS 
H ( 1) 
DENSUZ(l) 
TPUZ(l) 
EPUZ(l) 
BUZ(l) 
HCUZ(l) 

DCNUCC ( 1) 
DCNUCU ( 1, 1 ) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK ( 1) 

DCNUCC( 2) 
DCNUCU( 2,1) 
DCNUCS( 2) 
ALEACH( 2) 
SOLUBK( 2) 

DCNUCC( 4) 
DCNUCU( 4,1) 
DCNUCS( 4) 
ALEACH( 4) 
SOLUBK( 4) 

DCNUCC( 5) 
DCNUCU( 5,1) 
DCNUCS( 5) 
ALEACH( 5) 
SOLUBK( 5) 

DCNUCC( 6) 
DCNUCU ( 6, 1) 
DCNUCS( 6) 
ALEACH( 6) 
SOLUBK( 6) 



RESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 13:49 Page 6 
Summary SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHSED . RAD 

Site-Specific Parameter Summary (continued) 

Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
R018 
R018 
R018 
ROIS 
ROIS 
R018 

Parameter 

Distribution coefficients for dauqhter Ra-226 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm•~3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (m**3/yr) 
Mass loadinq for inhalation (q/m**3) 
Exposure duration 
Shieldinq factor, inhalation 
Shieldinq factor, external qamrna 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flaq, external qamma 
Radii of shape factor array (used if FS ~ -1): 

Outer annular radius (m), rinq 1: 
Outer annular radius (m), rinq 2: 
Outer annular radius (m), rinq 3: 
Outer annular radius (m), rinq 4: 
Outer annular radius (m), rinq 5: 
Outer annular radius (m), rinq 6: 
Outer annular radius (m), rinq 7: 
Outer annular radius (m), rinq 8: 
Outer annular radius (m), rinq 9: 
Outer annular radius (m), rinq 10: 
Outer annular radius (m), rinq 11: 
Outer annular radius (rn), rinq 12: 

Fractions of annular areas within .AREA: 
Rinq 1 
Rinq 2 
Rinq 3 
Rinq 4 
Rinq 5 
Rinq 6 
Rinq 7 
Rinq 8 
Rinq 9 
Rinq 10 
Rinq 11 
Rinq 12 

Fruits, veqetables and qrain consumption (kq/yr) 
Leafy veqetable consumption (kq/yr) 
Milk consumption (L/yr) 
Meat and poultry consumption (kq/yr) 
Fish consumption (kq/yr) 
Other seafood consumption (kq/yr) 
Soil ingestion rate (g/yr) 

User 
Input 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

l.220E+02 
1.000E-04 
5.000E+OO 
4.000E-01 
7.000E-01 
O.OOOE+OO 
3.300E-01 
l.OOOE+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
2.BOOE+OO 

Default 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

8 . 400E+03 
1. OOOE-04 
3.000E+Ol 
4.000E-01 
7.000E-01 
5.000E-01 
2.SOOE-01 
1.000E+OO 

5.000E+Ol 
7.071E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.000E+OO 
2.732E-Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

l.600E+02 
1.400E+Ol 
9.200E+Ol 
6.300E+Ol 
5.400£+00 
9.000E-01 
3.650E+Ol 

Used by RESRAD 
(If different from user input) 

1.653E-03 
not used 

>0 shows circular AREA. 

Parameter 
Name 

DCNUCC( 3) 
DCNUCU( 3,1) 
DCNUCS( 3) 
ALEACH( 3) 
SOLUBK( 3) 

INHALR 
MLINH 
ED 
SHF3 
SHFl 
FIND 
FOTD 
FS 

RAD SHAPE( 1) 
RAD SHAPE( 2) 
RAD SHAPE( 3) 
RAD SHAPE( 4) 
RAD SHAPE( 5) 
RAD SHAPE( 6) 
RAD SHAPE( 7) 
RAD SHAPE( 8) 
RAD SHAPE( 9) 
RAD SHAPE ( 10) 
RAD SHAPE(ll) 
RAD_SHAPE(12) 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA(lO) 
FRACA(ll) 
FRACA(12) 

DIET(l) 
DIET(2) 
DIET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
SOIL 
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Site-Specific Parameter Summary (continued) 

Menu 

R018 
R0lB 
R018 
R0lB 
R0lB 
R018 
R018 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
:l.019 
'l.019 

U9B 
U9B 
U98 
ll 98 
ll 98 
ll 98 
tl 98 
l l 98 
tl 98 
tl 98 
:19B 
.19B 
.198 
.19B 
198 
198 

14 
14 
14 
14 
14 
14 
14 
14 
14 

Parameter 

Drinkinq water intake (L/yr) 
Contamination fraction of drinkinq water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irriqation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kq/day) 
Livestock fodder intake for milk (kq/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kq/day) 
Mass loadinq for foliar deposition (q/m**3) 
Depth of soil mixinq layer (ml 
Depth of roots (m) 
Drinkinq water fraction from qround water 
Household water fraction from qround water 
Livestock water fraction from qround water 
Irriqation fraction from qround water 

Wet weiqht crop yield for Non-Leafy (kq/m** 2) 
Wet weiqht crop yield for Leafy (kq/m**2) 
Wet weiqht crop yield for Fodder (kq/m**2) 
Growinq Season for Non-Leafy (years) 
Growinq Season for Leafy (years) 
Growinq Season for Fodder (years) 
Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Wet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Wet Foliar Interception Fraction for Fodder 
Weatherinq Removal Constant for Veqetation 

C-12 concentration in water (q/cm**3) 
C-12 concentration in contaminated soil (q/q) 
Fraction of veqetation carbon from soil 
Fraction of veqetation carbon from air 
C-14 evasion layer thickness in soil (ml 
C-14 evasion flux rate from soil (1/sec) 
C-12 evasion flux rate from soil (1/sec) 
Fraction of qrain in beef cattle feed 
Fraction of qrain in milk cow feed 

User 
Input 

l.400E+0l 
1.000E+00 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
l.500E-01 
not used 
l.000E+00 
l.000E+00 
not used 
not used 

not used 
not used 
not used . 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

Default 

5.100E+02 
l.000E+00 
l .000E+00 
l.000E+00 
1.000E+00 
5.000E-01 

- 1 
-1 
-1 

6.800E+0l 
5.S00E+0l 
5.000E+0l 
l.600E+02 
5.000E-01 
l.000E-04 
l.S00E-01 
9.000E-01 
1.000E+O0 
l.000E+00 
1.000E+OO 
1.000E+00 

7.000E-01 
1.S00E+00 
1.l00E+00 
1 . 700E-0l 
2.S00E-01 
8.000E-02 
l.000E-01 
1.000E+00 
1.000E+O0 
2.S00E-01 
2 . SO0E-01 
2.S00E-01 
2.S00E-01 
2.S00E-01 
2.S00E-01 
2.000E+0l 

2 .000E-05 
3.000E-02 
2.000E-02 
9.B0OE-01 
3.000E-01 
7.000E-07 
1. 000E-10 
8.000E-01 
2.000E-01 

Used by RESRAD 
(If different from user 

,, 
~) ·' 

' -I)• I- ~ 

. _ _,,, ... ~ 

. /4 .• 
11. ~, 

IJ. I, J , 
input)' 

Parameter 
Name 

DWI 
FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FMEAT 
FMILK 

LFI5 
LFI6 
LWIS 
LWI6 
LSI 
MLFD 
DM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV(l) 
YV(2) 
YV(3) 
TE(l) 
TE(2) 
TE(3) 
TIV ( 1) 
TIV(2) 
TIV (3) 
RDRY(l) 
RDRY(2) 
RDRY(3) 
RWET ( 1) 
RWET(2) 
RWET(3) 
WLAM 

Cl2WTR 
Cl2CZ 
CSOIL 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 
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Summary': SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHSED.RAD 

Site-Specific Parameter Summary (continued) 

Menu 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
~021 
'l021 
rn21 
'l021 
'l021 
'l021 
~021 

Parameter 

Storaqe times of contaminated foodstuffs (days): 
Fruits, non-leafy veqetables, and qrain 
Leafy veqetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of buildinq foundation (m) 
Bulk density of buildinq foundation (q/cm••3) 
Total porosity of the cover material 
Total porosity of the buildinq foundation 
Volumetric water content of the cover material 
Volumetric water content of the foundation 
Diffusion coefficient -~or radon qas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixinq (m) 
Averaqe buildinq air exchanqe rate (1/hr) 
Heiqht of the buildinq (room) (m) 
Buildinq interior area factor 
Buildinq depth below qround surface (m) 
Emanatinq power of Rn-222 qas 
Emanatinq power of Rn-220 qas 

Summary of Pathway Selections 

1 
2 
3 
4 
5 
6 
7 
8 
9 
Find 

Pathway 

external qamma 
inhalation (w/o radon) 
plant inqestion 
meat inqestion 
milk inqestion 
aquatic foods 
drinkinq water 
soil inqestion 
radon 
peak pathway doses 

User Selection 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 

active 
active 

suppressed 
suppressed 

User 
Input 

1.400E+Ol 
1.000E+OO 
l.OOOE+OO 
2.000E+Ol 
7.000E+OO 
7.000E+OO 
1.000E+OO 
l.OOOE+OO 
4.500E+Ol 

not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

Default 

l.400E+Ol 
1.000E+OO 
l.OOOE+OO 
2.000E+Ol 
7.000E+OO 
7.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
4.500E+Ol 

1.SOOE-01 
2.400E+OO 
4.000E-01 
1.000E-01 
5.000E-02 
3.000E-02 

2.000E-06 
3.000E-07 
2.000E-06 
2.000E+OO 
5.000E-01 
2.500E+OO 
O.OOOE+OO 

-1.000E+OO 
2.500E-Ol 
1.500E-01 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

STOR T(l) 
STOR T(2) 
STOR T(3) 
STOR T(4) 
STOR T(5) 
STOR T(6) 
STOR T(7) 
STOR T(B) 
STOR_T(9) 

FLOOR 
DENSFL 
TPCV 
TPFL 
PH20CV 
PH20FL 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FAI 
DMFL 
EMANA(l) 
EMANA(2) 
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;ummar y ~~- -c .{ecreational child - Site Specific Parameters 
'ile : RECChv~D.RAD 

Contaminated Zone Dimensions Initial Soil Concentrations , pCi/q 

Area: 
Th ickness: 

:over Depth: 

65000.00 square meters 
1 . 00 meters 
0.00 meters 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

1.S00E+00 
9 .l 00E+00 
2 . 200E+00 
1.300E+00 
l.400E+00 

Total Dose TDOSE(t), mrem/yr 
Basic Radiation Dose Limit= 10 mrem/yr 

Total Mixture Sum M(t) = rraction of Basic Dose Limit Received at Time (t) 

t (years) 
TDOSE(t) 

M (t) 

0.000E+00 
1.777E+00 
1.777E-01 

l.000E+00 
l.740E+00 
l.740E-0l 

aximum TDOSE(t): l.777E+00 mrem/yr 

5.000E+00 
1.602E+00 
l.602E-0l 

l.000E+0l 
1. 4 4 9E+00 
1.449E-01 

2.S00E+0l 
1 . 094E+00 
1.094E-0l 

at t e 0.000E+00 years 

4.000E+0l 
8.573E-0l 
8.573E-02 

5.S00E+0l 
7.039E-01 
7.039E-02 

7.000E+0l 
6.0S0E-01 
6.0S0E-02 
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Summary SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 0.000E+0O years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract . mrem/vr fract . mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr fract . 

- --
Cs-137 l.632E+00 0.9185 3.431E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 6.930E-05 0.0000 
Pb-210 1.826E-02 0.0103 1.514E-04 0 . 0001 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.113E-02 0.0344 
Th - 230 8 . 662E-04 0.0005 5.142E-04 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.114E-03 0.0006 
U-234 1.707E-04 0.0001 l . 230E-04 0.0001 0 . 000E+00 0.0000 0.000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 3.399E-04 0.0002 
U-238 6 . 151E-02 0.0346 1. 184E-04 0. 0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 3.480E-04 0.0002 -Total l.713E+00 0.9640 9.071E-04 0.0005 0 . 000E+00 0 . 0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 6.300E-02 0 . 0355 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 0.000E+0O years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways * 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/vr tract. 

-
Cs-137 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.632E+00 0.9186 
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00Q0 0.000E+00 0.0000 0.000E+0O 0.0000 7.954E-02 0.0448 
rh-230 0.000E+00 0.0000 0 . 000E+0O 0.0000 0.0O0E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+0O 0 . 0000 2.494E-03 0.0014 
LJ-234 0 . 000E+00 0.0000 0 . 000E+O0 0 . 0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.337E-04 0.0004 
LJ-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 6.197E-02 0.0349 

.....,.. 
rotal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0O 0 . 0000 0.000E+00 0.0000 1.777E+00 1.0000 

*Sum of all water independent and dependent pathways . 
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Summary ::i ~ .. Recreational child. - Site Specific Parameters 
File : RECCttSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr fr act. mrem/yr fract. mrem/yr fr act. mrem/yr fract. mrem/yr tract. mrem/yr tract. 

-
Cs-137 l.594E+OO 0.9164 3.352E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.771E-05 0.0000 
Pb-210 l.768E-02 0.0102 l.466E-04 0.0001 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 5.919E-02 0.0340 
Th-230 4.277E-03 0.0025 5.142E-04 0.0003 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.115E-03 0.0006 
U-234 1. 704E-04 0.0001 1.228E-04 0.0001 O .. OOOE+OO 0.0000 O.bOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.392E-04 0 . 0002 
U-238 6.136E-02 0.0353 l.182E-04 0 . 0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 . 472E-04 0.0002 

Total l.678E+OO 0.9644 9.0lBE-04 0.0005 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.106E-02 0.0351 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
Radio -
'Juclide mrem/yr fract. rnrem/yr fract. mrem/yr fract. mrern/yr fract. mrem/yr fract. mrern/yr fract. mrem/yr fract . 

:s-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.595E+OO 0.9164 
"b-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 7.702E-02 0.0443 
rh-230 O.OO OE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 5.907E-03 0.0034 
J-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 6.323E-04 0.0004 
J-238 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.183E-02 0.0355 -rot al 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.740E+OO 1.0000 

·Sum of all water independent and dependen t pathways. 
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Summary: SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Rad i onuclides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

-
Cs-137 l . 453E+OO 0 . 9069 3 . 055E-08 0.0000 0.000E+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 6.170E-05 0.0000 
Pb-210 l.554E-02 0.0097 1. 288E-04 0. 0001 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.203E-02 0.0325 
Th-230 1. 785E-02 0 . 0111 5.142E-04 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.122E-03 0 . 0007 
U-234 1.690E-04 0 . 0001 l.216E-04 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.361E-04 0 . 0002 
U-2 3B 6.0BOE-02 0.0379 l.171E-04 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 3.440E-04 0.0002 

-=-
Total 1.547E+OO 0 . 965B 8.BlBE-04 0.0006 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.3B9E-02 0.0336 

Total Dose Contributions TDOSE(i , p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t - 5.000E+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
Ra dio-
lluclide mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/vr fract. 

--
::s-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+QO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 1.453E+OO 0.9070 
?b-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 6.770E-02 0 . 0423 
rh-2 30 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.949E-02 0.0122 
J-234 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.267E-04 0.0004 
J-238 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.126E-02 0.0382 

rot al O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.602E+OO 1.0000 

•sum of all water independent and dependent pathways. 
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Recreational child - Site Specific Parameters 

~u.RAD 

'age 13 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/ yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Watei Independent P~thways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 
Radio-
Nuclide mrem /yr tract. mr-em/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

-
:: s-137 l.294E+OO 0.8929 2 . 720E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
!'b-210 1.323E-02 0 . 0091 l.097E-04 0.0001 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
rh-230 3 .4 66E-02 0.0239 5. 14 3E-04 0. 0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
J-2 34 1 . 678E-04 0 . 0001 l.202E-04 0.0001 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
J-2 38 6 .0 lOE-02 0 . 0415 l.157E-04 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 -rot al l.402E+OO 0.9676 8.599E-04 0.0006 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways 
As mrem/yr and Fraction of Total Dose At t = 1 . 000E+Ol years 

(p) 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk 
adio-
uclide mrem/yr tract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

s-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
b-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
h-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
-234 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
-238 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 -otal 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Sum of all water independent and dependent pathways. 

Soil 

mrem/yr fract. 

5.494E-05 0.0000 
4.428E-02 0.0306 
1.134E-03 0.0008 
3.322E-04 0.0002 
3.400E-04 0.0002 

= 
4. 614E-02 0. 0318 

All Pathways• 

mrem/yr fract . 

l.294E+OO 0 . 8930 
5.762E-02 0.0398 
3.631E-02 0.0251 
6.202E-04 0.0004 
6.056E-02 0.0418 

1. 4 4 9E+OO 1. 0000 
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Summary' SEAD-63 Recreational c~ild - Site Specific Parameters 
Fi le : RECCHSED . RAD 

Total Dose Contributions TDOSE( i ,p,t) for Individual Radionuclides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radi o-
Nuclide mrem/yr fract. mrem/\·r fract. mrem/yr fract . mrem/yr fr act . mrem/yr fract. mrem/yr fract. mrem/yr fract. 

- -
Cs-137 9.132E-01 0.8350 1.920E-08 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 3.87BE-05 0.0000 
Pb-210 B.157E-03 0.0075 6.761E-05 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.730E-02 0.0250 
Th-230 8 . 405E-02 0.0768 5.143E-04 0.0005 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.190E-03 0.0011 
U-234 1.667E-04 0.0002 l.162E-04 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 . 210E-04 0.0003 
U-238 5 . 805E-02 0.0531 1.llBE-04 0.0001 O.OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 3.285E- 04 0.0003 -Total 1.064E+OO 0.9726 8 . lOOE-04 0.0007 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 2.918E-02 0.0267 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways • 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Cs-137 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.133E-Ol 0.8351 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.553E-02 0 . 0325 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 , 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.575E-02 0.0784 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 6.039E-04 0.0006 
U-238 0.000E+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5 . 849E-02 0.0535 -Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.094E+OO 1.0000 

*Sum of all water independent and dependent pathways. 
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~D.RAD 

Page 15 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 
Radio-
Nu c lide mrem/yr frac t . mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. 

- -
Cs-137 6 . 446E-01 0 . 7519 1.355E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Pb-210 5.029E-03 0.0059 4.168E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Th-230 l.319E-01 0.1539 5 . 145E-04 0.0006 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
U-234 l.695E-04 0.0002 1.123E-04 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
U-238 5.607E-02 0.0654 l.OBOE-04 0.0001 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 -Total 8.378E-01 0.9772 7.764E-04 0.0009 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/vr fract. mrem/yr fract. mrem/vr fract . 

-
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Pb-210 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 

w -Total 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 

•sum of all water independent and dependent pathways. 

Soil 

mrem/yr fract. 

2 . 737E-05 0.0000 
1.683E-02 0.0196 
1.263E-03 0.0015 
3.lOlE-04 0.0004 
3.173E-04 0.0004 

1.875E-02 0.0219 

All Pathways• 

mrem/yr fract. 

6.447E-0l 0.7519 
2.190E-02 0.0255 
1.337E-01 0 . 1559 
5.919E-04 0.0007 
5.650E-02 0.0659 

8.573E-01 1.0000 
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Sull\/Tlary SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.S00E+0l years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/vr tract. mrem/vt fract. mrem/vr fract . mrem/yr fract. mrem/vr fr act. mrem/vr fract. mrem/vr fract. 

-
Cs-137 4.550E-01 0.6465 9.566E-09 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 l.932E-05 0.0000 
Pb-210 3.l0lE-03 0 . 0044 2.570E-05 0.0000 0.000E+0O 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 l.038E-02 0.0147 
Th-230 1.783E-0l 0.2533 5.147E-04 0.0007 0.000E+00 0.0000 0.000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 1.347E-03 0.0019 
U-234 1. 759E-04 0.0002 1.085E-04 0 . 0002 0.000E+00 0.0000 0 . 000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 2.996E-04 0.0004 
U-238 5.416E-02 0 . 0769 l.043E-04 0.0001 0.000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.065E-04 0.0004 -Total 6.908E-01 0.9814 7.531E-04 0.0011 0 . 000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0 . 0000 0.000E+O0 0.0000 1.235E-02 0.0175 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5 . 500E+0l years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways * 
Radio-
Nuclide mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Cs-137 0.O00E+00 0.0000 O. 0OOE+0O 0.0000 0.O00E+00 0.0000 0 . 000E+O0 0.0000 0.0O0E+00 0 . 0000 0.000E+00 0.0000 4,551E-0l 0.6465 
Pb-210 0.000E+00 0 . 0000 0.0O0E+00 0.0000 0.0O0E+0O 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 l.350E-02 0.0192 
Th-230 0 . 000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.0O0E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 1.802E-0l 0.2559 
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 5.840E-04 0 . 0008 
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.O00E+0O 0 . 0000 0.000E+00 0.0000 5.457E-02 0.0775 - -Total 0 . 000E+00 0.0000 0.000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.039E-0l 1.0000 

*Sum of all water independent and dependent pathways . 
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Summary s_ Recr eational child _- Site Specific Parameters 
File : RECCn~ED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 7.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soi l 
Radio-
Nuclide mrem/yr fract . mrem/v:r; tract. mrem/vr tract. mrem/yr tract. mrem/yr tract. mrem/vr tract. mrem/yr fract. 

::s-137 3.212E-01 0 . 5283 6-.753E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.364E-05 0.0000 
Pb-210 1. 912E-03 0. 0031 l . SBSE-05 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.399E-03 0 . 0105 
rh-230 2.232E-Ol 0.3672 5 . 148E-04 0.0008 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.436E-03 0.0024 
lJ -234 l.857E-04 0.0003 1. 04 8E-04 0. 0002 O,OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.895E-04 0.0005 
J-238 5 . 232E-02 0.0860 l.OOBE-04 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.960E-04 0.0005 

=--= 
rot al 5.989E-Ol 0.9849 7.363E-04 0.0012 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.434E-03 0.0139 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways 
As mrem/yi and Fraction of Total Dose At t • 7.000E+Ol years 

(pl 

Water Dependent Pathways 

Wa t er Fish Radon Plant Meat Milk All Pathways* 
tadio-
luclide mrem/yr fract. mrem/yr tract. mrem/yr tract . mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr tract. 

-
:s-137 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.212E-Ol 0.5283 
'b-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8 . 326E-03 0.0137 
'h-230 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.252E-01 0.3704 
1-234 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.800E-04 0.0010 
1-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5 . 271E-02 0.0867 - -
'otal O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 o.ooor.~oo 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.080E-01 1.0000 

Sum of all water independent and dependent pathways. 



RESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 13:49 Page 18 
Summary SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHSED.RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

Parent Product Branch DSR(i,t) (mrem/yr)/(pCi/q) 
(i) (i) Fraction• t= O.OOOE+OO 1.000E+OO 5.000E+OO 1.000E+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 

Cs-137 

Pb- 210 

Th-230 
Th-230 
Th-230 
Th-230 

U-234 
lJ-234 
U- 234 
U-234 
U-234 

U-238 
U-238 
U-238 
U-238 
U-238 
U-238 

Cs-137 

Pb-210 

Th-230 
Ra-226 
Pb-210 
LDSR (j) 

U-234 
Th-230 
Ra-226 
Pb-210 
LDSR (j) 

U-238 
U-234 
Th-230 
Ra-226 
Pb-210 
1.DSR(i) 

1.000E+OO 

l.OOOE+OO 

1.000E+OO 
1.000E+OO 
l.OOOE+OO 

1 . 000E+OO 
l . OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 

l.OOOE+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 

l.088E+OO l.063E+OO 9.687E-Ol 8.626E-Ol 6.089E-Ol 4.298E-Ol 3.034E-01 2.141E-01 

8.741E-03 8.464E-03 7.440E-03 6.332E-03 3.904E-03 2.407E-03 l . 484E-03 9 . lSOE-04 

1.134E-03 1.134E-03 1.134E-03 l.134E-03 1.134E-03 1.133E-03 l.133E-03 l.133E-03 
O.OOOE+OO 1.551E-03 7.723E-03 1.536E-02 3.782E-02 5.957E-02 8.065E-02 l.OllE-01 
O.OOOE+OO 5.BlBE-08 1.390E-06 5.263E-06 2.BOBE-05 6.206E-05 l.023E-04 l.458E-04 
1 . 134E-03 2.685E-03 8.85BE-03 l.650E-02 3.89BE-02 6.077E-02 B.189E-02 l.024E-Ol 

4.875E-04 4.863E-04 4.819E-04 4.763E-04 4.601E-04 4.444E-04 4.292E-04 4.145E-04 
O.OOOE+OO l.019E-08 5.074E-08 l . 009E-07 2.479E-07 3.898E-07 5.269E-07 6.593E-07 
O.OOOE+OO 6.978E-09 1.734E-07 6.886E-07 4.210E-06 l.054E-05 1.950E-05 3.091E-05 
O.OOOE+OO 1.750E-13 2.109E-11 l.614E-10 2.21BE-09 B.045E-09 l.864E-OB 3.446E-08 
4.875E-04 4.864E-04 4.821E-04 4.771E-04 4.645E-04 4.553E-04 4.492E-04 4.462E-04 

4.427E-02 4.416E-02 4.376E-02 4.325E-02 4.l?BE-02 4.036E-02 3.898E-02 3.765E-02 
O.OOOE+OO l.379E-09 6.830E-09 1.350E-08 3.261E-OB 5.039E-08 6.693E-08 8.227E-08 
O.OOOE+OO l.445E-14 3.589E-13 l.425E-12 8.?00E-12 2.177E-11 4.022E-ll 6.367E-ll 
O.OOOE+OO 6 . 594E-15 8.186E-13 6.494E-12 9.894E-ll 3.952E-10 l.002E-09 2.0lSE-09 
O.OOOE+OO 1.262E-19 7.525E-17 l.159E-15 4.054E-14 2.390E-13 7.722E-13 1.839E-12 
4.427E-02 4.416E-02 4.376E-02 4.325E-02 4.178E-02 4.036E-02 3.898E-02 3.765E-02 

*Branch Fraction is the cumulative factor for the i't principal radionuclide dauqhter: CUMBRF(i) • BRF(l)*BRF(2l* ... BRF(il. 
The DSR includes contributions from associated (half-life~ 0.5 yr) daughters. 

Nuclide 
(i) 

C.!!-137 
Pb-210 
Th-230 
U-234 
U-238 

t= O.OOOE+OO 

9.191E+OO 
1.144E+03 
8.820E+03 
2.051E+04 
2.259E+02 

Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 
Basic Radiation Dose Limit a 10 mrem/yr 

1.000E+OO 

9.407E+OO 
l.182E+03 
3. 725E+03 
2.056E+04 
2.264E+02 

5.000E+OO 

1.032E+Ol 
l.344E+03 
1.12,E+03 
2.074E+04 
2.285E+02 

1.000E+Ol 

1.159E+Ol 
1.579E+03 
6.059E+02 
2.096E+04 
2.312E+02 

2.SOOE+Ol 

1.642E+Ol 
2.561E+03 
2.566E+02 
2.153E+04 
2.393E+02 

4.000E+Ol 

2.327E+Ol 
4.155E+03 
1.646E+02 
2. l 96E+0,4 
2.478E+02 

5.SOOE+Ol 

3.296E+Ol 
6.738E+03 
1. 221£+02 
2.226E+04 
2.565E+02 

7.000E+Ol 

4.670E+Ol 
l.093E+04 
9.770E+Ol 
2.241E+04 
2.656E+02 
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Summar y ;., ., ~ecreational child - Site Specific Parameters 
Fi le RECCh~~D.RAD 

Summed Dos e/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/q) 
and Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 

at tmin = time of minimum sinqle radionuclide soil quideline 
and at tmax = time of maximum total dose= 0.000E+00 years 

1ge 19 

~ucl ide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
( i) pCi/q (years) (pCi/q) {pCi/q) 

-
:s-13 7 l.500E+00 0.000E+00 l.0BBE+00 9.191E+00 l.0BBE+00 9.191E+00 
'b -210 9.l00E+00 0.000E+00 8.741E-03 l.144E-+03 8.741E-03 l.144E+03 
'h-230 2.200E+00 7.000E+0l 1.024E-01 9.770E +0l l.134E-03 8.820E+03 
1-2 34 l.300E+00 0.000E+00 4.875E-04 2.051E+04 4.875E-04 2.051E+04 
J-2 38 l.400E+00 0.000E+00 4.427E-02 2.259E+02 4.427E-02 2.259E+02 
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Summary' : SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHSED.RAD 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRF(i) DOSE(i,t), mrem/yr 
( i) ( i) t= O.OOOE+OO 1.000E+OO 5.000E+OO 1.000E+Ol 2.SOOE+Ol 4.000E+Ol 5.SOOE+Ol 7.000E+Ol 
--

Cs-137 Cs-137 l.OOOE+OO l.632E+OO l.595E+OO l.453E+OO 1.294E+OO 9.133E-01 6.447E-Ol 4.SSlE-01 3.212E-01 

Pb-210 Pb-210 l.OOOE+OO 7.954E-02 7.702E-02 6.770E-02 5.762E-02 3.553E-02 2.190E-02 1.350E-02 8.326E-03 
Pb-210 Th-230 1.000E+OO O.OOOE+OO 1.280E-07 3.059E-06 1.lSBE-05 6.178E-05 l . 365E-04 2.250E-04 3.207E-04 
Pb-210 U-234 l.OOOE+OO O.OOOE+OO 2.275E-13 2.742E-11 2.098E-10 2.883E-09 l.046E-08 2.423E-08 4.480E-08 
Pb-210 U-238 1.000E+OO O.OOOE+OO 1.767E-19 l.054E-16 1.623E-15 5.675E-14 3.346E-13 l.OBlE-12 2.574E-12 
Pb-210 LOOSE (j): 7.954E-02 7.702E-02 6.770E-02 5.763E-02 3.559E-02 2.204E-02 1.373E-02 8.647E-03 

Th-230 Th-230 l.OOOE+OO 2.494E-03 2.494E-03 2.494E-03 2.494E-03 2.494E-03 2.493E-03 2.493E-03 2.493E-03 
Th-230 U-234 1.000E+OO O.OOOE+OO l.325E-08 6.596E-08 l.312E-07 3.223E-07 5.068E-07 6.BSOE-07 8.571E-07 
Th-230 U-238 l.OOOE+OO O.OOOE+OO 2.022E-14 5.025E-13 1.994E-12 1.218E-11 3.047E-11 5.630E-11 8.913E-11 
Th-230 }:DOSE (j): 2.494E-03 2.494E-03 2.494E-03 2.494E-03 2.494E-03 2.494E-03 2.494E-03 2.493E-03 

Ra-226 Th-230 1.000E+OO O.OOOE+OO 3.412E-03 1.699E-02 3.380E-02 8.319E-02 1.311E-Ol 1.774E-Ol 2.224E-01 
Ra-226 U-234 1.000E+OO O.OOOE+OO 9.071E-09 2.255E-07 8.952E-07 5.473E-06 1.371E-05 2.536E-05 4.019E-05 
Ra-226 U-238 1.000E+OO O.OOOE+OO 9.232E-15 l.146E-12 9.091E-12 l.385E-10 5.533E-10 l.403E-09 2.820E-09 
Ra-226 LDOSE(j): O.OOOE+OO 3.412E-03 l.699E-02 3.380E-02 8.320E-02 1.311E-01 1.775E-Ol 2.224E-Ol 

U-234 U-234 l.OOOE+OO 6.337E-04 6.323E-04 6.264E-04 6.192E-04 5.981E-04 5.777E-04 5.580E-04 5.389E-04 
lJ-234 U-238 1.000E+OO O.OOOE+OO l.930E-09 9.563E-09 l.891E-08 4.565E-08 7.055E-08 9.370E-08 l.152E-07 
lJ-234 I;DOSE ( j) : 6.337E-04 6.323£-04 6.264E-04 6.192E-04 S.981E-04 .5.777E-04 S,580E-04 S,390E-04 

J-238 U-238 l.OOOE+OO 6.197E-02 6.183E-02 6.126E-02 6.056E-02 5.849E-02 5.650E-02 5.457E-02 5.271E-02 
_,.:, 

~RF(i) is the branch fraction of the parent nuclide. 
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Summary Recreational child - Site Specific Parameters 
File : RECL .::O.RAD 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRF(i) S ( i , t ) , pC i / q 
( i) (i) t= 0.000E+00 1.000E+00 5.000E+00 1.000E+0l 2.500E+0l 4.000E+0l 5.500E+0l 7.000E+0l 
-- -

::s-137 Cs-137 1.000E+00 1.500E+00 1.466E+00 1.336E+00 l.189E+00 8.394E-01 5.925E-01 4.182E-01 2.952E-01 

:>b-210 Pb-210 l.000E+00 -~.l00E+00 8.811E+00 7.745E+00 6.592E+00 4.064E+00 2.506E+00 1.545E+00 9.526E-01 
?b-210 Th-230 1.000E+00 0.000E+00 l.464E-05 3.499E-04 1.325E-03 7.068E-03 1.562E-02 2.574E-02 3.669E-02 
:>b-210 U-234 1.000E+00 0.000E+00 2.602E-11 3.137E-09 2.401E-08 3.299E-07 1.197E-06 2.772E-06 5.125E-06 
:>b-210 U-238 l.000E+00 0.000E+00 2.021E-17 1.205E-14 l.857E-13 6.493E-12 3.828E-11 1.237E-10 2.945E-10 
,b-210 [S (j): 9.l00E+00 8.811E+00 7.746E+00 6.593E+00 4.071E+00 2.521E+00 1.571E+00 9.893E-01 

rh-230 Th-230 1.000E+00 2.200E+00 2.200E+00 2.200E+00 2.200E+00 2.199E+00 2.199E+00 2.199E+00 2.198E+00 
fh-230 U-234 l.000E+00 0.000E+00 1.169E-05 5.817E-05 l.157E-04 2.842E-04 4.470E-04 6.042E-04 7.559E-04 
rh-230 U-238 l.000E+00 0.000E+00 1.784E-ll 4.432E-10 1.759E-09 l.074E-08 2.687E-08 4.966E-08 7.861E-08 
'.h-230 Ls! j l : 2.200E+00 2.200E+00 2.200E+00 2.200E+00 2.200E+00 2.199E+O0 2.199E+00 2.199E+00 

la-226 Th-230 1.000E+00 0.000E+00 9.521E-04 4.740E-03 9.432E-03 2.321E-02 3.657E-02 4.951E-02 6.205E-02 
la-226 U-234 1.000E+00 0.000E+00 2.531E-09 6.291E-08 2.498E-07 1.527E-06 3.825E-06 7.075E-06 1.121E-05 
la-226 U-238 1.000E+00 0.000E+00 2.576E-15 3.198E-13 2.537E-12 3.865E-11 l.544E-10 3.914E-10 7.870E-10 
la-226 Ls (j l: 0.000E+00 9.521E-04 4.741E-03 9.432E-03 2.321E-02 3.657E-02 4.952E-02 6.206E-02 

J-234 U-234 1.000E+00 1.300E+00 1.297E+00 1.285E+00 1.270E+00 1.227E+00 1.185E+00 1.145E+00 1.106E+00 
J-234 U-238 1.000E+00 0.000E+00 3.960E-06 1.!t62E-05 3.878E-05 9.365E-05 1.447E-04 1.922E-04 2.363E-04 
J-234 Ls (j l: 1.300E+00 1.297E+00 l.:!85E+00 1.270E+00 l.227E+OO l.185E+OO l.145E+OO l.106E+OO 

1-238 U-238 1.000E+OO 1.40Qt+QQ 1.397E+00 1.394E+00 1.36BE+00 l . 321E+00 1.276E+00 1.233E+0O l.191E+00 -IRf (i) is the branch fraction of the parent nuclide. 
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Menu 

B-1 
3 - 1 
B-1 
B-1 
B-1 
B-1 
B-1 

D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 

D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
0-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 

D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 

Dose Conversion Factor (and Related) Parameter Summary 
File: DOSFAC.BIN 

Parameter 

Dose conversion factors for inhalation, mrem/pCi: 
Cs-137+D 
Pb-210+D 
Ra-226+0 
Th-230 
U-234 
U-238+0 

Dose conversion factors for inqestion, mrem/pCi: 
Cs-137+0 
Pb-210+D 
Ra-226+0 
Th - 230 
U-234 
U-238+0 

Food transfer factors: 
Cs-137+D, plant/soil concentration ratio, dimensionless 
Cs-137+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Cs-137+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Pb-210+D, plant/soil concentration ratio, dimensionless 
Pb-210+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Pb-210+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Ra-226+0, plant/soil concentration ratio, dimensionless 
Ra-226+0, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Ra-226+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Th-230 
Th-230 
Th-230 

U-234 
U-234 
U-234 

U-238+D 
U-238+0 
U-238+0 

, plant/soil -concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, · (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, L/kq: 
Cs-137+D , fish 
Cs-137+D, crustacea and mollusks 

Pb-210+D, fish 
Pb-210+D, crustacea and mollusks 

Ra-226+D , fish 
Ra-226+0, crustacea and mollusks 

Current 
Value 

3.190E-05 
2.320E-02 
8.600E-03 
3 . 260E-01 
1.320E-01 
1.lBOE-01 

5.000E-05 
7.270E-03 
l.330E-03 
5.480E-04 
2.830E-0 4 
2.690E-0 4 

4.000E-02 
3.000E-02 
8.000E-03 

1.000E-02 
8.000E-04 
3.000E-04 

4.000E-02 
1.000E-03 
1.000E-03 

1.000E-03 
l.OOOE-04 
5.000E-06 

2.500E-03 
3.400E-04 
6.000E-04 

2.500E-03 
3.400E-04 
6.000E-04 

2.000E+03 
l.OOOE+02 

3.000E+02 
l.OOOE+02 

5 . 000E+Ol 
2.500E+02 

Default 

3.190E-05 
2.320E-02 
8 . 600E-03 
3.260E-01 
1.320E-Ol 
1.180E-01 

5.000E-05 
7.270E-03 
l.330E-03 
5.480E-04 
2.830E-04 
2.690E-04 

4.000E-02 
3.000E-02 
8.000E-03 

1.000E-02 
8.000E-04 
3.000E-04 

4.000E-02 
l.OOOE-03 
1.000E-03 

1. OOOE-03 
1.000E-04 
5.000E-06 

2.500E-03 
3.400E-04 
6.000E-04 

2.SOOE-03 
3.400E-04 
6.000E-04 

2.000E+03 
l.OOOE+02 

3.000E+02 
l.OOOE+02 

5.000E+Ol 
2.500E+02 

Parameter 
Name 

DCF2 ( 1) 
DCF2( 2) 
DCF2( 3) 
DCF2 ( 4) 
DCF2 ( 5) 
DCF2( 6) 

DCF3 ( 1) 
OCF3 ( 2) 
DCF3( 3) 
DCF3( 4) 
DCF3( 5) 
DCF3( 6) 

RTF( 1,1) 
RTF( 1,2) 
RTF( 1,3) 

RTF( 2, 1) 
RTF( 2,2) 
RTF( 2,3) 

RTF( 3, 1) 
RTF( 3, 2) 
RTF( 3, 3) 

RTF( 4,1) 
RTF( 4, 2) 
RTF( 4,3) 

RTF( 5,1) 
RTF( 5,2) 
RTF( 5,3) 

RTF( 6,1) 
RTF( 6, 2) 
RTF( 6, 3) 

BIOFAC( 1, 1) 
BIOFAC( 1,2) 

BIOFAC ( 2, 1) 
BIOFAC( 2,2) 

BIOFAC ( 3, 1) 
BIOFAC ( 3, 2) 
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Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

Current 
Parameter Value Default 

fish l.OOOE+02 l.OOOE+02 
crustacea and mollusks 5.000E+02 5.000E+02 

-
fish l.OOOE+Ol 1.000E+Ol 
crustacea and mollusks 6.000E+Ol 6.000E+Ol 

fish 1.000E+Ol 1.000E+Ol 
crustacea and mollusks 6.000E+Ol 6.000E+Ol 

Parameter 
Name 

BIOFAC( 4,1) 
BIOFAC ( 4, 2) 

BIOFAC ( 5, 1) 
BIOFAC ( 5, 2) 

BIOFAC ( 6, 1) 
BIOFAC( 6,2) 
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Menu 

R0ll 
R0ll 
R0ll 
R0ll 
R011 
R011 
R0ll 
Rflll 
ROl 1 
ROll 
R011 
R0ll 
R0ll 
R0ll 

R012 
R012 
R012 
R012 
R012 
R012 
R012 
R012 
R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 

Site-Specific Parameter Summary 

Parameter 

Area of contaminated zone (m**2) 
Thickness of contaminated zone (m) 
Lenqth parallel to aquifer flow (m) 
Basic radiation dose limit (mrem/yr) 
Time since placement of material (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times ~or calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 

Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 
Concentration in qroundwater 

Cover depth (m) 

(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/q): 
(pCi/L) : 
(pCi/L) : 
(pCi/L) : 
(pCi/L) : 
(pCi/L) : 

Density of cover material (q/cm**3) 
Cover depth erosion rate (m/yr) 
Density of contaminated zone (q/cm**3) 
Contaminated zone erosion rate (m/yr) 
Contaminated zone total porosity · 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 
Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

Contaminated zone effective porosity 
Contaminated zone hydraulic conductivity (m/yr) 
Contaminated zone b parameter 
Averaqe annual wind speed (m/sec) 
Humidity in air (q/m**3) 
Evapotranspiration coefficient 
Precipitation (m/yr) 
Irriqation (m/yr) 
Irriqation mode 
Runoff coefficient 
Watershed area for nearby stream or pond (m **2) 
Accuracy for water/soil computations 

Density of saturated .Jone (q/cm**3) 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone hydraulic conductivity (m/yr) 
Saturated zone hydraulic qradient 
Saturated zone b parameter 

User 
Input 

6 . 500E+04 
l.000E+00 
2 . 170E+02 
1 . 000E+0l 
0.000E+00 
1.000E+00 
5.000E+00 
l.000E+0l 
2.500E+0l 
4.000E+0l 
5.500E+0l 
7.000E+0l 
not used 
not used 

1.S00E+00 
9.l00E+00 
2.200E+00 
l.300E+0O 
l.400E+00 
not used 
not used 
not used 
not used 
not used 

0.000E+00 
not used 
not used 
l.S00E+00 
6.000E-05 
3.700E-01 
l,750E-0l 
2 . 080E+02 
7.750E+00 
3.000E+O0 
not used 
7.000E-01 
7.S00E-01 
0.000E+0O 
overhead 
2.000E-01 
l.300E+07 
l.O00E-03 

l.500E+OO 
3 . 700E-01 
1. 750E-01 
2.080E+02 
1.200E-02 
l.040E+Ol 

Default 

l.000E+04 
2.000E+00 
1.000E+02 
3.000E+0l 
0.000E+00 
1.000E+00 
3.000E+00 
l.000E+0 l 
3.000E+0l 
l . 000E+02 
3.000E+02 
l.000E+03 
0 . 000E+00 
O.0O0E+00 

0 . 000E+00 
0.000E+00 
0.000E+00 
O.000E+00 
0 . 000E+00 
O.000E+00 
0.000E+00 
0.O00E+00 
0.000E+00 
0 . 000E+00 

0.000E+00 
1.500E+00 
l.000E-03 
1.S00E+00 
l.000E-03 
4.000E-01 
2.000E-01 
l.000E+0l 
5.300E+00 
2.000E+00 
8.000E+00 
5. 000E-01 .· 
1. 00OE+00 ' 
2.000E-01 
overhead 
2.000E-01 
l . 000E+06 
l.00OE-03 

1 . 500E+00 
4.000E-01 
2 . 000E-01 
1.000E+02 
2.000E-02 
5.300E+00 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

AREA 
THICK0 
LCZPAQ 
BRDL 
TI 
T( 2) 
T ( 3) 
T ( 4) 
T ( 5) 
T ( 6) 
T ( 7) 
T( 8) 
T ( 9) 
T ( 10) 

SI ( 1) 
Sl ( 2) 
Sl ( 4) 
Sl ( 5) 
S1 ( 6) 
Wl ( 1 J 
Wl ( 2) 
Wl ( 4) 
Wl ( 5) 
Wl ( 6) 

COVER0 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
EPCZ 
HCCZ 
BCZ 
WIND 
HUMID 
EVAPTR 
PRECIP 
RI 
!DITCH 
RUNOFF 
WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
HCSZ 
HGWT 
BSZ 
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Site-Specific Parameter Summary (continued) 

Menu 

R014 
R014 
R014 
R014 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Parameter 

Water table drop rate (m/yr) 
Well pump intake depth (m below water table) 
Model: Nondispersion (ND) or Mass-Balance (MB) 
Well pumpinq rate (m**3/yr) 

Number of unsaturated zone strata 
Unsat. zone 1, thickness (m) 
Unsat. zone 1, soil density (q/cm**3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat. zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cs-137 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pb-210 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficienti for Th-230 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-234 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-238 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

O.OOOE+OO 
3.000E+OO 
ND 
5.000E+Ol 

1 
1.000E+OO 
1.SOOE+OO 
3.700E-01 
1.750E-Ol 
7.750E+OO 
2.080E+02 

1.000E+03 
l.OOOE+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

1.000E+02 
l.OOOE+02 
1.000E+02 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5,000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Default 

l.OOOE-03 
l.OOOE+Ol 
ND 
2.500E+02 

1 
4.000E+OO 
1.SOOE+OO 
4.000E-01 
2.000E-01 
5.300E+OO 
l.OOOE+Ol 

l.OOOE+03 
1. OOOE+03 
l.OOOE+03 
O.OOOE+OO 
O.OOOE+OO 

1.000E+02 
1.000E+02 
l.OOOE+02 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol , 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O. OOOE+OO 

Used by RESRAD 
(If different from user input) 

l.200E-04 
not used 

1.198E-03 
not used 

2.000E-06 
not used 

2.392E-03 
not used 

2.392E-03 
not used 

Parameter 
Name 

VWT 
DWIBWT 
MODEL 
uw 
NS 
H (1) 
DENSUZ(l) 
TPUZ(l) 
EPUZ(l) 
BUZ(l) 
HCUZ(l) 

DCNUCC( 1) 
DCNUCU ( 1, 1 ) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

DCNUCC( 2) 
DCNUCU( 2,1) 
DCNUCS( 2) 
ALEACH( 2) 
SOLUBK( 2) 

DCNUCC( 4) 
DCNUCU( 4,1) 
DCNUCS( 4) 
ALEACH( 4) 
SOLUBK( 4) 

DCNUCC( 5) 
DCNUCU ( 5, 1) 
DCNUCS( 5) 
/\LEACH( 5) 
SOLUBK( 5) 

DCNUCC( 6) 
DCNUCU( 6,1) 
DCNUCS( 6) 
ALEACH ( 6) 
SOLUBK( 6) 
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Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
ROJ.7 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 

Parameter 

Distribution coefficients for dauqhter Ra-226 
Contaminated zone (cm••J/q) 
Unsaturated zone 1 (cm••)/q) 
Saturated zone (cm••3/q) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (m••)/yr) 
Mass loadinq for inhalation (q/m**3) 
Exposure duration 
Shieldinq factor, inhalat i on 
Shieldinq factor, external qamma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flaq, external qamma 
Radii of shape factor array (used if FS = -1): 

Outer annular radius (m), rinq 1: 
Outer annular radius (m), rinq 2: 
Outer annular radius (m), rinq 3: 
Outer annular radius (m) , rinq 4: 
Outer annular radius (m), rinq 5: 
Outer annular radius (m), rinq 6 : 
Outer annular radius (m), rinq 7: 
outer annular radius (m), rinq 8: 
Outer annular radius (m), rinq 9: 
Outer annular radius (m), rinq 10: 
Outer annular radius (m), rinq 11: 
Outer annular radius (m), rinq 12 : 

Fractions of annular areas within AREA: 
Rinq 1 
Rinq 2 
Rinq 3 
Rinq 4 
Rinq 5 
Rinq 6 
Rinq 7 
Rinq 8 
Rinq 9 
Rinq 10 
Rinq 11 
Rinq 12 

Fruits, veqetables and qrain consumption (kq/yr) 
Leafy veqetable consumption (kq/yr) 
Milk consumption (L/yr) 
Meat and poultry consumption (kq/yr) 
Fish consumption (kq/yr) 
Other seafood consumption (kq/yr) 
Soil inqestion rate (q/yr) 
Drinking water intake (L/yr) 

User 
Input 

7 . 000E+Ol 
7.000E+Ol 
7 . 000E+Ol 
O. OOOE+OO 
O.OOOE+OO 

7 . 300E+03 
l . OOOE-04 
3.000E+Ol 
4.000E-01 
7.000E-01 
5.000E-01 
2 . 500E-Ol 
l.OOOE+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
3.650E+Ol 
7 . 000E+02 

Default 

7.000E+Ol 
7.000E+Ol 
7.000E+ Ol 
O.OOOE+OO 
O.OOOE+OO 

8. 400E+03 
l . OOOE-04 
3.000E+Ol 
4.000E-01 
7.000E-01 
5.000E-01 
2.SOOE-01 
1.000E+OO 

S.OOOE+Ol 
7. 071E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

l.OOOE+OO 
2.732E-01 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0. OOOE+OO, 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.600E+02 
1. 400E+Ol 
9.200E+Ol 
6.300E+Ol 
5 . 400E+OO 
9.000E-01 
3.650E+Ol 
5.100E+02 

Used by RESRAD 
(If different from user input) 

1. 710E-03 
not used 

>0 shows circular AREA. 

Parameter 
Name 

OCNUCC( 3) 
DCNUCU ( 3, 1) 
DCNUCS( 3) 
ALEACH( 3) 
SOLUBK( 3) 

INHALR 
MLINH 
ED 
SHF3 
SHFl 
FIND 
FOTO 
FS 

RAD SHAPE( 1) 
RAD SHAPE( 2) 
RAO SHAPE( 3) 
RAD SHAPE( 4) 
RAD SHAPE( 5) 
RAD SHAPE( 6) 
RAD SHAPE( 7) 
RAD SHAPE( 8) 
RAD SHAPE( 9) 
RAD SHAPE(lO) 
RAD SHAPE(ll) 
RAD_SHAPE ( 12) 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA ( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA ( 10) 
FRACA(ll) 
FRACA(12) 

DIET(l) 
DIET(2) 
DIET()) 
DIET (4) 
DIET(S) 
DIET(6) 
SOIL 
DWI 



RESRAD, Ve. .82 T½ Limit= 0.5 year 10/15/99 13:5 taqe 7 
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Site-Specific Parameter Summary (continued) 

Menu 

R018 
R018 
R018 
R018 
R018 
ROIS 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

Rl9B 
Rl9B 
Rl9B 
Rl9B 
Rl9B 
R19B 
Rl9B 
Rl9B 
R19B 
Rl9B 
Rl9B 
Rl9B 
Rl9B 
Rl9B 
R19B 
R19B 

Cl4 
Cl 4 
Cl4 
C14 
Cl 4 
C14 
Cl 4 
Cl 4 
Cl4 

STOR 
STOR 

Parameter 

Contamination fraction of drinkinq water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of ·irriqation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kq/day) 
Livestock fodder intake for milk (kq/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kq/day) 
Mass loadinq for foliar deposition (q/m**3) 
Depth of soil mixinq layer (m) 
Depth of roots (m) 
Drinkinq water fraction from qround water 
Household water fraction from qround water 
Livestock water fraction from qround water 
Irriqation fraction from qround water 

Wet weiqht crop yield for Non-Leafy (kq/m**2) 
Wet weiqht crop yield for Leafy (kq/m**2) 
Wet weiqht crop yield for Fodder (kq/m**2) 
Growinq Season for Non-Leafy (years) 
Growinq Season for Leafy (years) 
Growinq Season for Fodder (years) 
Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Wet Foliar Interception Fraction for Non-LE!afy 
Wet Foliar Interception Fraction for Leafy 
Wet Foliar Interception Fraction for Fodder 
Weatherinq Removal Constant for Veqetation 

C-12 concentration in water (q/cm**3) 
C-12 concentration in contaminated soil (q/q) 
Fraction of veqetation carbon from soil 
Fraction of veqetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from soil (1/sec) 
C-12 evasion flux rate from soil (1/sec) 
Fraction of qrain in beef cattle feed 
Fraction of qrain in milk cow feed 

Storaqe times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 

User Used by RESRAD 
Input Default (If different from user input) 

1.000E+OO 1.000E+OO ---
not used l.OOOE+OO ---
not used 1.000E+OO ---
not used l.OOOE+OO ---
not used 5.000E-01 ---
not used -1 ---
not used -1 ---
not used -1 ---

not used 6.800E+Ol ---
not used 5.SOOE+Ol ---
not used 5.000E+Ol ---
not used 1.600E+02 ---
not used 5.000E-01 ---
not used 1.000E-04 ---
l.SOOE-01 l.SOOE-01 ---
not used 9.000E-01 ---
1.000E+OO 1.000E+OO ---
1.000E+OO 1.000E+OO ---
not used 1.000E+OO ---
not used 1.000E+OO ---
not used 7.000E-01 ---
not used l.SOOE+OO ---
not used l.lOOE+OO ---
not used 1. 700E-01 ---
not used 2.SOOE-01 ---
not used 8.000E-02 ---
not used l.OOOE-01 ---
not used 1.000E+OO ---
not used l.OOOE+OO ---
not used 2.SOOE-01 ---
not used 2.SOOE-01 ---
not used 2.SOOE-01 ---
not used 2.SOOE-01 ---
not used 2.SOOE-01 ---
not used 2.SOOE-01 ---
not used 2.000E+Ol ---
not used 2.000E-05 ---
not used 3.000E-02 ---
not used 2.000E-02 ---
not used 9.BOOE-01 ---
not used 3.000E-01 ---
not used 7.000E-07 ---
not used 1. OOOE-10 ---
not used 8.000E-01 ---
not used 2.000E-01 ---

l.400E+Ol 1. 400E+Ol ---

I Parameter 
Name 

FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FMEAT 
FMILK 

LFI5 
LFI6 
LWIS 
LWI6 
LSI 
MLFD 
OM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV (1) 
YV(2} 
YV(3) 
TE(l) 
TE(2) 
TE(3) 
TIV(l) 
TIV(2) 
TIV(3) 
RDRY(l) 
RDRY(2) 
RDRY(3) 
RWET(l) 
RWET(2) 
RWET(3) 
WLAM 

Cl2WTR 
Cl2CZ 
CSOIL 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFGS 

STOR_T(l) 
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Summary: SEAD-63 Residential - Site Specific Parametere File: RESIDSED.RAD 

Site-Specific Parameter Summary (continued) 

Menu 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
Rn21 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

Parameter 

Leafy veqetables 
Milk 
Meat and poultry 
Fish -
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of buildinq foundation (m) 
Bulk density of buildinq foundation (q/cm,.. 3) 
Total porosity of the cover material 
Total porosity of the buildinq foundation 
Volumetric water content of the cover material 
Volumetric water content of the foundation 
Diffusion coefficient for radon qas (m/sec) : 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixinq (m) 
Averaqe buildinq air exchanqe rate ( 1/hr) 
Heiqht of the buildinq (room) (m) 
Buildinq interior area factor 
Buildinq depth below qround surface (m) 
Emanatinq power of Rn-222 qas 
Emanatinq power of Rn-220 qas 

Summary of Pathway Selections 

1 
2 
3 
4 
5 
6 
7 
8 
9 
Find 

Pathway 

external qarnma 
inhalation (w/o radon) 
plant inqestion 
meat inqestion 
milk inqestion 
aquatic foods 
drinkinq water 
soil inqestion 
radon 
peak pathway doses 

User Selection 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 

active 
active 

suppressed 
suppressed 

User Used by RESRAD 
Input Default (If different from user input) 

1.000E+OO 1.000E+OO ---
1.000E+OO 1.000E+OO ---
2.000E+Ol 2.000E+Ol ---
7.000E+OO 7.000E+OO ---
7.000E+OO 7.000E+OO ---
l.OOOE+OO l.OOOE+OO ---
1.000E+OO l.OOOE+OO ---
4.500E+Ol 4.500E+Ol ---
not used 1. 500E-01 ---
not used 2.400E+OO ---
not used 4.000E-01 ---
not used 1.000E-01 ---
not used 5.000E-02 ---
not used 3,000E-02 ---
not used 2 . 000E-06 ---
not used 3.000E-07 ---
not used 2.000E-06 ---
not used 2.000E+OO ---
not used 5.000E-01 ---
not used 2.SOOE+OO ---
not used O.OOOE+OO ---
not used -1.000E+OO ---
not used 2.SOOE-01 ---
not used 1.SOOE-01 ---

Parameter 
Name 

STOR T(2) 
STOR T(3) 
STOR T(4) 
STOR T(5) 
STOR T(6) 
STOR T(7) 
STOR T(B) 
STOR_T(9) 

FLOOR 
DENSFL 
TPCV 
TPFL 
PH20CV 
PH20FL 

OIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FAI 
DMFL 
EMANA(l) 
EMANA(2) 
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Summary: SEnv-63 Residential - Site Specific Parameters File: ~u~IDSED.RAD 

Contaminated Zone Dimensions 

Area: 
Thickness: 

Cover Depth: 

65000.00 square meters 
1.00 meters 
0.00 meters 

Initial Soil Concentrations, pCi/q 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

1.500E+OO 
9.lOOE+OO 
2.200E+OO 
1.300E+OO 
l.400E+OO 

Total Dose TDOSE(t), mrem/yr 
Basic Rad i ation Dose Limit= 10 mrem/vr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): 
TDOSE(t): 

M(t): 

O.OOOE+OO 
5.055E+OO 
5.055E-01 

1.000E+OO 
4.933E+OO 
4.933E-Ol 

Maximum TDOSE(t): 5.055E+OO mrem/yr 

5.000E+OO 
4.482E+OO 
4.482E-01 

1.000E+Ol 
3.985E+OO 
3.985E-Ol 

2.500E+Ol 
2 . 863E+OO 
2.863E-01 

at t = O.OOOE+OO years 

4.000E+Ol 
2.140E+OO 
2.140E-01 

5.500E+Ol 
1.681E+OO 
1.681E-01 

7.000E+Ol 
1.397E+OO 
1.397E-01 
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Summary: SEAD-63 Residential - Site Specific Parameters File : RESIDSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Radio­
Nuclide 

Cs - 137 
!'b-210 
Th-230 
U-234 
U-238 

Ground 

mrem/yr 

2.967E+OO 
3.320E-02 
1.575E-03 
3 . 104E-04 
1.llBE:-01 

fr act . 

0.5870 
0.0066 
0.0003 
0.0001 
0.0221 

Water. Independent Pathways (Inhalation excludes radon) 

Inhalation 

mrem/yr tract. 

2 . 799E-06 0.0000 
l.235E-02 0.0024 
4. 196E-02 0.0083 
1.004E-02 0.0020 
9 . 665E-03 0.0019 

Radon 

mrem/vr 

O.OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 

fract . 

0.0000 
0,0000 
0.0000 
0.0000 
0 . 0000 

Plant 

mrem/yr fract . 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 

Meat 

mrem/yr 

O. OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract . 

0 . 0000 
0 . 0000 
0.0000 
0.0000 
0.0000 

Milk 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 

Soil 

mrem/yr 

2.053E-03 
1. 811E+OO 
3.300E-02 
1.007E-02 
1. 031E-02 

fract. 

0.0004 
0.3583 
0.0065 
0.0020 
0.0020 

Total 3.114E+OO 0.6161 7.402E-02 0 . 0146 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.866E+OO 0.3693 

Radio­
Nuc!ide 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t ~ O.OOOE+OO years 

Water 

mrem/yr fract . 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 

Fish 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 
O. OOOE+OO 0.0000 

Water Dependent Pathways 

Radon 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

Plant 

mrem/yr tract . 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 

Meat 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

tract. 

0.0000 
0.0000 
0.0000 
0 . 0000 
0.0000 

Milk 

mrem/yr tract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 

All Pathways• 

mrem/yr 

2.969E+OO 
1.857E+OO 
7.654E-02 
2.042E-02 
1.318E-Ol 

fract . 

0.5874 
0.3673 
0.0151 
0.0040 
0 . 0261 

Total O. OOOE+OO 0 , 0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.055E+OO 1.0000 

• sum of all water independent and dependent pathways . 
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Radio-
Nuclide 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

Total 

Radio-
Nuclide 

--
Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

Total 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 1.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

mrem/yr fr act. mrem/yr fr act. mrem/yr fr act. mrem/yr fract. mrem/yr fract. mrem/vr fract. 

2.899E+OO 0.5876 2.735E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
3.215E-02 0.0065 1.196E-02 0.0024 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
7.777E-03 0.0016 4.196E-02 0.0085 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
3.097E-04 0.0001 1.002E-02 0.0020 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
l.116E-Ol 0.0226 9.642E-03 0.0020 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 -3.051E+OO 0.6184 7.358E-02 0.0149 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t ~ 1.000E+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 - -O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

•sum of all water independent and dependent pathways. 

Soi l 

mrem/yr fract. 

2.006E-03 0.0004 
1.754E+OO 0.3554 
3.304E-02 0.0067 
1.005E-02 0.0020 
l.028E-02 0.0021 

1 . 809E+OO 0.3667 

All Pathways• 

mrem/yr fract . 

2.901E+OO 0.5881 
l.798E+OO 0.3644 
8.278E-02 0.0168 
2.037E-02 0.0041 
1.315E-01 0.0267 

4.933E+OO 1.0000 
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Summary : SEAD-63 Residential - Site Specific Parameters File: RESIDSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/vr fract. mrem/yr fract. mrem/vr tract. 

:s-137 2 . 642E+OO 0.5895 2.492E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 828E-03 0. 0004 
Pb-210 2.826E-02 0.0063 l.051E-02 0.0023 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.541E+OO 0.3439 
fh-230 3.245E-02 0.0072 4.196E-02 0.0094 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.324E-02 0.0074 
J-2 34 3.072E-04 0.0001 9.921E-03 0.0022 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.952E-03 0.0022 
J-238 l.105E-Ol 0.0247 9.550E-03 0.0021 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.019E-02 0.0023 

fotal 2.813E+OO 0.6278 7.194E-02 0.0161 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.596E+OO 0.3562 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
Radio-
~uclide mrem/yr tract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . 

--
::s-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.644E+OO 0.5899 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.580E+OO 0.3525 
rh-2.JO 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.077E-01 0.0240 
lJ-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 2.0lBE-02 0.0045 
lJ- 238 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.302E-01 0.0291 -rotal O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.482E+00 1.0000 

*Sum of all water independent and dependent pathways. 
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Summary : SEAv ·b3 Residential - Site Specific Parameters File: h-~IDSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+0l years 

Radio­
Nuclide 

Cs-137 
Pb-210 
Th-230 
U-234 
U-238 

Ground 

mrem/yr fract. 

2.352£+00 0.5902 
2.404£-02 0.0060 
6.300E-02 0.0158 
3.048E-04 0.0001 
1.092E-01 0.0274 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 

mrem/vr fract . 

2.219E-06 0.0000 
8.944E-03 0 . 0022 
4.196E-02 0.0105 
9.804E-03 0 . 0025 
9.437E-03 0.0024 

Radon 

mrem/yr fract. 

0 . 000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0 . 000E+00 0.0000 
0.000E+00 0.0000 

Plant 

mrem/yr fract. 

0.000E+00 0.0000 
0.000 E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.00OE+00 0.0000 

Meat 

mrem/vr fract. 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 

Milk 

mrem/yr fract. 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 

Soil 

mrem/yr fract. 

1.628E-03 0.0004 
1.311E+00 0.3290 
3.361E-02 0.0084 
9.835E-03 0.0025 
l.007E-02 0.0025 

Total 2.549E+00 0.6395 7.0lSE-02 0.0176 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.367E+00 0.3429 

Radio­
Nuclide 

Cs-137 
Pb-210 
Th-230 
·u-234 
U-238 

Total 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+0l years 

Water 

mrem/vr tract. 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0 .0 00E+00 0.0000 
0 .00 0E+00 0.0000 

Fish 

mrem/yr tract. 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 

Water Dependent Pathways 

Radon 

mrem/yr tract. 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0 .0000 
0.000E+00 0 .0000 
0.000E+00 0.0000 -------

Plant 

mrem/yr 

0.00OE+00 
0.000E+00 
0.000E+00 
0.O00E+00 
0.000E+00 

tract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

Meat 

mrem/yr tract. 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 ----

Milk 

mrem/yr tract •· 

0.000E+00 0.0000 
0.O00E+00 0.0000 
0.000E+00 0.0000 
0.O00E+00 0.0000 
0.0O0E+00 0.0000 

All Pathways• 

mrem/yr tract. 

2.354E+00 0 . 5906 
1.344E+00 0.3373 
l.386E-01 0.0348 
1.994E-02 0 . 0050 
1.287E-01 0.0323 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.985E+00 1 . 0000 

•sum of all water independent and dependent pathways. 
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Summary : SEAD-63 Residential - Site Specific Parameters File: RESIDSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+0l years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract . mrem/vr fract. mrem/vr fract . mrem/vr fract. mrem/yr fract. mrem/yr fr act . mrem/yr fract. 

-
Cs-137 l.660E+00 0.5799 l.566E-06 0.0000 0.000E+O0 0 . 0000 0.000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 l.149E-03 0.0004 
Pb- 210 l . 482E- 02 0.0052 5.511E-03 0 . 0019 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.0BlE-01 0 . 2822 
Th-230 1.527E-0l 0.0533 4.197E-02 0.0147 0.000E+00 0 . 0000 0.000E+00 0.0000 0.0O0E+0O 0.0000 0 . 000E+00 0.0000 3.524E- 02 0.0123 
ll - 234 3.025E-04 0.0001 9.461E-03 0.0033 0.000E+O0 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 9.490E-03 0.0033 
ll-238 l.053E-0l 0.0368 9.104E-03 0.0032 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.712E- 03 0 . 0034 - -Total l . 933E+O0 0.6753 6.605E-02 0.0231 0 . 000E+00 0.0000 0.000E+00 0.0000 0.0O0E+00 0.0000 0.O00E+00 0.0000 8.637E-0l 0.3016 

Total Dose Contribut i ons TDOSE(i , p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 2.500E+0l years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 1.661E+00 0.5803 
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0 . O00E+O0 0.0000 O.O0OE+00 0.0000 0.000E+00 0 . 0000 0.O00E+OO 0.0000 8.284E-01 0.2893 
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.0O0E+00 0.0000 0.0O0E+0O 0.0000 O.000E+OO 0.0000 0.O00E+00 0.0000 2.299E-01 0.0803 
U-234 O.000E+00 0.0000 0.000E+00 0 . 0000 0.00OE+00 0.0000 0.000E+00 0 . 0000 0.0O0E+O0 0.0000 0.000E+00 0.0000 l.925E-02 0.0067 
U-238 0.000E+00 0.0000 0.O00E+00 0.0000 0.O00E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 1.242E-01 0.0434 

Tot;,l 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+0O 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 2.863E+00 1.0000 

•sum of all water independent and dependent pathways. 
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Summary: SEAD-vJ Residential - Si t e Specific Parameters File: R~~~DSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

~ad i o­
\Ju cl ide 

::s -137 
='b-210 
rh-230 
J-2 34 
J-238 

Ground 

mrem/yr 

l . 172E+OO 
9 . 129E-03 
2. 396E-01 
3.073E-04 
1.016E-01 

fract. 

0.5475 
0.0043 
0.1119 
0 . 0001 
0.0475 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 

mrem/y~ fr act. 

1.106E-06 0.0000 
3.396E-03 0.0016 
4.198E-02 0.0196 
9.131E-03 0.0043 
8.784E-03 0.004 1 

Radon 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

Plant 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Meat 

mrem/vr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 --------

Milk 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Soil 

mrem/yr fract. 

8.109E-04 0 . 0004 
4.979E-01 0.2326 
3.742E-02 0.0175 
9.158E-03 0.0043 
9.370E-03 0.0044 

rot al l.523E+OO 0 . 7113 6.329E-02 0.0296 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.547E-Ol 0.2591 

tadio­
luclide 

:s-137 
'b-210 
'h-230 
J-234 
J-238 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk 

mrem/yr 

O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 

mrem/yr 

O.OOOE+OO 
O.OOOE+OO 
o.OOOE+cio 
O.OOOE+OO 
O. OOOE+OO 

fract. 

0 . 0000 
0 . 0000 
0.0000 
0.0000 
0.0000 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

mrem/yr 

O.OOOE+OO 
0.000E+OO 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

fract. 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

All Pathways * 

mrem/yr 

1.173E+OO 
5 . 104E-01 
3.190E-Ol 
1,860E-02 
1. 198E-01 

fract. 

0 . 5479 
0.2385 
0 . 1490 
0.0087 
0 . 0560 

'otal O.OOOE+OO 0.0000 0.000E+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2 . 140E+OO 1.0000 

Sum of all water independent and dependent pathways. 
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Summary: SEAD-63 Residential - Site Specific Parameters File: RESIDSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.500E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract . mrem/yr fract. 

Cs-137 8.272E-01 0 . 4920 7.804E-07 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 5 . 723E-04 0 . 0003 
Pb-210 5 . 625E-03 0.0033 2.092E-03 0.0012 · O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.068E-01 0.1825 
Th-230 3 . 237E-01 0.1925 4 . 199E-02 0.0250 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.990E-02 0.0237 
U-234 3 . 185E- 04 0.0002 8.812E-03 0.0052 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.838E-03 0.0053 
U-238 9 . 804E-02 0.0583 8.475E-03 0.0050 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.040E-03 0.0054 -Total l.255E+OO 0.7463 6.137E-02 0.0365 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.652E-01 0.2172 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t ~ 5.500E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways * 
Radio-
Nuclide mrem/yr fract . mrem/vr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. --
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.277E-Ol 0.4923 
Pb-210 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.145E-Ol 0.1871 
Th-230 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4 . 056E-Ol 0.2412 
U-234 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.797E-02 0.0107 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. l 56E-01 0. 0687 -Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.681E+OO 1.0000 

• sum of all water independent and dependent pathways. 
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Summary : SEAD-o3 Residential - Sit e Specific Parameters Fi le: R~v1DSED.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 7.000E+Ol years 

Radio­
Nuclide 

::s -137 
Pb-210 
Th-230 
lJ-23 4 
lJ- 238 

Ground 

mrem/yr 

5 .838E-01 
3.466E-03 
4.051E-01 
3 . 359E-04 
9 . 459E-02 

fract. 

0.4181 
0.0025 
0.2901 
0 . 0002 
0.0677 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 

mrem/yr fract . 

5.508E-07 0.0000 
l.289E-03 0.0009 
4 .201E-02 0.0301 
8 . 504E-03 0.0061 
8.176E-03 0.0059 

Radon 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE➔ OO 0.0000 
O.OOOE➔ OO 0.0000 
O.OOOE+OO 0.0000 

Plant 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 

Meat 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Milk 

mrem/yr fract. 

O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Soil 

mrem/yr fr act . 

4.040E- 04 0.0003 
1.890E-Ol 0.1354 
4.252E-02 0.0304 
8 .5 30E-03 0 .0061 
8.722E-03 0.0062 

Total 1 . 087E+OO 0.7786 5.998E-02 0.0429 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.492E-01 0.1785 

~ad i o­
llucli de 

:: s-137 
Pb-210 
rh-230 
J-234 
J -238 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 7.000E+Ol years 

Wa te r 

mrem/yr fract. 

O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Fish 

mrem/yr fract. 

O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+Ob 0.0000 
O.OOOE+OO 0.0000 

Water Dependent Pathways 

Radon 

mrem/yr fract. 

O.OOOE➔ OO 0.0000 
O.OOOE➔ OO 0.0000 
O.OOOE➔ OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE➔ OO 0 . 0000 -------

Plant 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

Meat 

mrem/yr fract . 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 -------

Milk 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 

All Pathways* 

mrem/yr fract. 

5.842E-01 0.4184 
1.938E-01 0.1388 
4.896E-Ol 0 . 3506 
1.737E-02 0.0124 
1.llSE-01 0.0798 

rota! 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.397E+OO 1.0000 

• sum of all water independent and dependent pathways. 
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Summary: SEAD-63 Residential - Site Specific Parameters File : RESIDSED.RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

Parent Product Branch DSR(i,t) (mrem/yr)/(pCi/q) 
( i) (;) Fraction* t= O.OOOE+OO 1.000E+OO 5.000E+OO 1 . 000E+Ol 2 . 500E+Ol 4.000E+Ol 5 . 500E+Ol 7.000E+Ol 

-- --
Cs-137 Cs - 137 l.OOOE+OO 1.979E+OO 1.934E+OO l.762E+OO l . 569E+OO l.lOBE+OO 7.818E-Ol 5 . 518E-01 3.895E-01 

Pb-2 10 Pb-210 l.OOOE+OO 2.040E-01 1 . 975E-01 1.736E-01 l.477E-01 9.103E-02 5.609E-02 3.456E-02 2.130E-02 
-

Th- 230 Th - 230 l.OOOE+OO 3.479E-02 3.479E-02 3 . 479E-02 3.479E-02 3.478E- 02 3.477E-02 3.477E-02 3.476E-02 
Th-230 Ra-226 1 . 000E+OO O.OOOE+OO 2.835E-03 l.411E-02 2 . BOBE-02 6.907E-02 1.088E-01 l.472E-01 1.844E-Ol 
Th-230 Pb-210 l.OOOE+OO O.OOOE+OO l.358E-06 3 . 245E-05 1 . 228E-04 6.550E-04 l.447E-03 2.383E-03 3.395E-03 
Th-230 }:DSR (j) 3.479E-02 3.763E-02 4.893E-02 6.298E-02 l.045E-01 l.450E-01 l . 843E-01 2.226E-Ol 

lJ-234 U-234 1.000E+OO 1.571E-02 1.567E-02 1.552E-02 1.534E-02 1.480E-02 1.427E-02 1.377E-02 l.328E-02 
U-234 Th - 230 1.000E+OO O.OOOE+OO 3.128E-07 l.556E-06 3.094E-06 7.598E-06 l.194E-05 1.613E-05 2.017E-05 
U-234 Ra-226 l.OOOE+OO O.OOOE+OO l.275E-08 3.169E-07 l . 258E-06 7.687E-06 l.924E-05 3.556E-05 5.633E-05 
U-234 Pb-210 l.OOOE+OO O. OOOE+OO 4.084E-12 4.923E-10 3 . 766E-09 5.171E-08 l.874E-07 4 . 341E-07 8.0lBE-07 
U-234 ~DSR (j) l.571E-02 1.567E-02 l.552E-02 1.534E-02 1.481E-02 1.430E-02 1.382E-02 1.336E-02 

U-238 U-238 1 . 000E+OO 9. 415E-02 9.392E-02 9.303E- 02 9.192E-02 8.868E-02 8.556E-02 8.254E-02 7.963E-02 
U-238 U-234 l.OOOE+OO O.OOOE+OO 4.443E-08 2.200E-07 4.348E-07 1.049E-06 1.619E-06 2.147E-06 2.636E-06 
U-238 Th-230 l.OOOE+OO O.OOOE+OO 4.432E-13 l.lOlE-11 4.369E-11 2.666E-10 6 ; 664E-10 1.230E-09 l.946E-09 
U-238 Ra-226 1.000E+OO O.OOOE+OO 1.205E-14 l.496E-12 1 . 186E-ll 1.806E-10 7.208E-10 1.826E-09 3.669E-09 
U-238 Pb-210 1.000E+OO O.OOOE+OO 2.891E-18 l.756E-15 2 . 704E-14 9.450E-13 5.567E-12 1.797E-11 4.277E-11 
U-238 J.DSR(i) 9.41SE-02 9.392E-02 9.303E-02 9.192E-02 8.868E-02 8.556E-02 8 . 254E-02 7.963E-02 

*Branch Fraction is the cumulative factor for the i't principal radionuclide dauqhter: CUMBRF(i) • BRF(l)*BRF(2)* . .. BRF(i). 
The DSR includes contribution:3 from associated (half-life~ 0.5 yr) daughters . 

Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 
Basic Radiation Dose Limit= 10 mrem/yr 

Nuclide 
( i) t= O.OOOE+OO 1.000E+OO 5.000E+OO l.OOOE+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 
-- --

Cs-137 5.052E+OO 5 .171E+OO 5 . 674E+OO 6 . 373E+OO 9.028E+OO 1.279E+Ol 1. 812E+Ol 2.567E+Ol 
Pb-210 4.901E+Ol S.062E+Ol 5.760E+Ol 6.769E+Ol 1. 099E+02 1 . 783E+02 2.893E+02 4 . 695E+02 
Th-230 2.874E+02 2 , 658E+02 2.044E+02 1.588E+02 9.569E+Ol 6.897E+Ol 5.425E+Ol 4.493E+Ol 
U-2J1 6 . 366E+02 6.381E+02 6 . 44,E+02 6.519E+02 6.752E+02 6.991E+02 7.235E+02 7.484E+02 
u-2:;o l.062E+02 1.065E+02 l.075E+02 l.088E+02 l.128E+02 1.169E+02 1.212E+02 1. 256E+02 
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-J Residential - Site Specific Parameters File: k _lDSED. RAD 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/q) 
a nd Si nqle Radionuclide Soil Guidelines G(i , t) in pCi/q 

at t mi n = time of minimum sinqle radionuclide soil qu i deline 
and at t max = time of maximum total dose= 0.000E+00 years 

Nuc l i de Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
( i) pCi/q (years) (pCi/q) (pCi/q) 

-
Cs-137 1.500E+00 0.000E+00 l.979E+00 5.052E+00 1.979E+00 5.052E+00 
Pb-210 9.l00E+00 0 . 000E+00 2.040E- 01 4 . 901E+0l 2.040E-0l 4.901E+0l 
Th-230 2. 200E+00 7.000E+0l 2 . 226E-0l 4.493E+0l 3.479E- 02 2.874E+02 
U- 234 1 . 300E+00 0.000E+00 1.571E-02 6.366E+02 1.571E-02 6.366E+02 
U- 238 1 . 400E+00 0 . 000E+00 9.415E- 02 1.062E+02 9.415E-02 1.062E+02 
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Summary : SEAD-63 Residential - Site Specific Parameters File: RESIDSED.RAD 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Nu c lide Parent BRF(i) DOSE(i,t), mrem/vr 
( i ) ( i) t= O.OOOE+OO l.OOOE+OO 5.000E+OO l.OOOE+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 
-- --

Cs - 137 Cs-137 l.OOOE+OO 2.969E+OO 2.901E+OO 2.644E+OO 2.354E+OO l.661E+OO 1 . 173E+OO 8.277E-01 5.842E-01 

Pb -210 Pb-210 l.OOOE+OO l.857E+OO 1.798E+OO 1.580E+OO 1.344E+OO B.284E-01 5.104E-Ol 3.145E-Ol l.938E-Ol 
Pb-210 Th-230 1 . 000E+OO O.OOOE+OO 2 . 98BE-06 7.138E-05 2.702E-04 l.441E-03 3.183E-03 5.243E-03 7.470E-03 
Pb-210 U-234 l.OOOE+OO O.OOOE+OO 5.309E-12 6.399E-10 4.896E-09 6.722E-08 2 . 437E-07 5.643E-07 l.042E-06 
Pb-210 U-238 1.000E+OO O.OOOE+OO 4.047E-1B 2.459E-15 3 . 786E-14 1.323E-12 7.794E-12 2.516E-ll 5.987E-ll 
Pb-210 [DOSE (j): l.857E+OO 1.79BE+OO 1.580E+OO l . 345E+OO 8.298E-Ol 5.136E-Ol 3.198E-Ol 2.013E-Ol 

Th-230 Th-230 l.OOOE+OO 7.654E-02 7.654E-02 7.653E-02 7.653E-02 7 . 652E-02 7.650E-02 7.649E-02 7.648E-02 
Th-230 U-234 l.OOOE+OO O.OOOE+OO 4.066E-07 2 . 023E-06 4.023E-06 9.878E-06 l.553E-05 2.097E-05 2.623E-05 
Th-230 U- 238 l.OOOE+OO O.OOOE+OO 6.205E-13 1.541E-ll 6.116E-11 3.732E-10 9.330E-10 l . 722E-09 2.725E-09 
Th-230 [DOSE (j): 7.654E-02 7.654E-02 7.653E-02 7.653E-02 7.653E-02 7.652E-02 7.651E-02 7.650E-02 

Ra-226 Th-230 1 . 000E+OO O.OOOE+OO 6.237E-03 3.lOSE-02 6.177E-02 1.520E-01 2.393E-Ol 3.238E-Ol 4.057E-Ol 
Ra-226 U-234 l.OOOE+OO O.OOOE+OO 1.658E-08 4.120E-07 l.636E-06 9.993E-06 2 . SOlE-05 4.623E-05 7.322E-05 
Ra-226 U-238 l.OOOE+OO O.OOOE+OO l.687E-14 2.094E-12 1.661E-ll 2.529E-10 1.009E-09 2.556E-09 5.136E-09 
Ra-226 [DOSE (j): O.OOOE+OO 6.237£-03 3 . lOSE-02 6.177E-02 l.520E-01 2.393E-01 3.239E-01 4.0SBE-01 

lJ - 234 U-234 l.OOOE+OO 2.042E-02 2.037E-02 2.0lBE-02 l.994E-02 l.923E-02 l.856E-02 l.790E-02 l . 727E-02 
lJ-234 U-238 l.OOOE+OO O.OOOE+OO 6.220E-08 3.0BOE-07 6.087E-07 l . 468E-06 2.266E-06 3.006E-06 3.691E-06 
lJ -234 [DOSE ( j): 2.042E-02 2.037E-02 2.0lBE-02 l.994E-02 l . 924E-02 l.856E-02 1.790E-02 1.727E-02 

LJ - 238 U-238 l . OOOE+OO l.318E-Ol 1.315E-01 l.302E-01 l.287E-01 l.242E-01 l.198E-01 1.156E-01 l.llSE-01 

BRF(i) is the branch fraction of the parent nuclide . 



RESRAD, Ve . !2 T½ Limit= 0.5 year 10/15/99 13::. 3qe 21 
3ummary : St:.,~L Residential - Site Specific Parameters File: r.. JSED . RAD 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

~ucl i de Parent BRF(i) S ( i , t ) , pC i / q 
( i) ( i) t= 0.000E+00 1.000E+00 5.000E+00 1.000E+0l 2.500E+0l 4.000E+0l 5.500E+0l 7.000E+0l 
-- --

:s-137 Cs-137 1.000E+00 1.500E+00 1.466E+00 1 . 336E+00 1.189E+00 8.393E-01 5.924E-01 4.182E-0l 2.951E-01 

'b-210 Pb-210 1.000E+00 9.l00E+00 8.BllE+00 7.744E+00 6.589E+00 4 . 060E+00 2.502E+00 1.542E+00 9.499E-01 
'b-210 Th-230 1 .000E+00 0.000E+00 1.464E-05 3.499E-04 1.324E-03 7.063E-03 1.560E-02 2.570E-02 3.661E-02 
'b-210 U-234 l.000E+00 0.000E+00 2.602E-11 3,137E-09 2.400E-08 3.295E-07 1.194E-06 2.766E-06 5.109E-06 
'b -210 U-238 1.000E+00 0.000E+00 l.983E-17 l.205E-14 1.856E-13 6.484E-12 3.820E-11 1.233E-10 2.935E-10 
'b-210 [S (j): 9.l00E+00 8.BllE+00 7. '744E+00 6.591E+00 4.067E+00 2.517E+00 1.567E+00 9.865E-01 

'h-230 Th-230 l.000E+00 2.200E+00 2.200E+00 2.200E+00 2.200E+00 2.199E+00 2.199E+00 2.199E+00 2.198E+00 
'h-230 U-234 l.000E+00 0.000E+00 l.169E-05 5.1316E-05 1.156E-04 2 . 839E-04 4.463E-04 6.029E-04 7.539E-04 
'h-230 U-238 1.000E+00 0.000E+00 1.784E-11 4.•130E-10 l.758E-09 1.073E-08 2.682E-08 4.951E-08 7.832E-08 
'h-230 rs (j i: 2.200E+00 2.200E+00 2 . 200E+00 2.200E+00 2.200E+00 2.199E+00 2.199E+00 2.199E+00 

:a-226 Th-230 1.000E+00 0.000E+00 9.521E-04 4.740E-03 9.429E-03 2.320E-02 3.653E-02 4.943E-02 6.193E-02 
.a-226 U-234 1.000E+00 0.000E+00 2.531E-09 6.289E-08 2.497E-07 1.525E-06 3.BlBE-06 7.057E-06 1.llBE-05 
.a-226 U-238 l.000E+00 0.000E+00 2.575E-15 3.197E-13 2.535E-12 3.860E-11 1.541E-10 3.902E-10 7.840E-10 
.a-226 [S (j): 0.000E+00 9.521E-04 4.740E-03 9.429E-03 2.320E-02 3.653E-02 4.944E-02 6.194E-02 

-234 U-234 1.000E+00 1.300E+00 1.297E+00 1.:~BSE+00 1.269E+00 l.224E+00 l.181E+00 l.140E+00 1.099E+00 
-234 U-238 l.000E+00 0.000E+00 3.959E-06 1.961E-05 3.875E-05 9.346E-05 l.443E-04 1.914E-04 2.350E-04 
-234 rs (j): 1.300E+00 1.297E+00 1.~BSE+00 1.269E+00 1.225E+00 l.lEllE+00 1.140E+00 1.lO0E+00 

-238 U-238 1.000E+00 1.400E+00 1.397E+00 1.383E+00 1.367E+00 1.319E+00 l.272E+00 1.227E+00 1.184E+00 
=-=-

RF(i) is the branch fraction of the parent nuclide. 
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Summary SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTMAX.RAD 

Dose Conversion Factor (and Related) Parameter Summary 
File: DOSFAC.BIN 

Current I Menu Parameter I Value 

B-1 Dose conversion factors for inhalation, mrem/pCi: 
B-1 Ac-227+D 6.720E+OO 
B-1 Co-57 9.0?0E-06 
B-1 Co-60 2.190E-04 
B-1 Cs-137+0 3.190E-05 
B-1 H-3 6.400E-08 
B-1 Pa-231 l.280E+OO 
B-1 Pb-210+0 2.320E-02 
B-1 Pu-239 4.290E-01 
B-1 Pu-240 4.290E-01 
B-1 Ra-226+D 8.600E-03 
B-1 Ra-228+D 5.0BOE-03 
B-1 Th-228+0 3.450E-01 
B-1 Th-230 3.260E-01 
B-1 Th-232 1.640E+OO 
B-1 U-234 1.320E-Ol 
B-1 U-235+D 1. 230E-01 
B-1 U-236 1. 250E-01 
B-1 U-23B+D 1. lBOE-01 

D-1 Dose conversion factors for inqestion, mrem/pCi: 
0-1 Ac-227+0 1.480E-02 
D-1 Co-57 1.lBOE-06 
D-1 Co-60 2.690E-05 
D-1 Cs-137+D 5.000E-05 
D-1 H-3 6.400E-08 
D-1 Pa-231 1.060E-02 
0-1 Pb-210+0 7.270E-03 
D-1 Pu-239 3.540E-03 
D-1 Pu-240 3.540E-03 
D-1 Ra-226+0 1.330E-03 
D-1 Ra-228+0 l.440E-03 
D-1 Th-228+0 8.0BOE-04 
D-1 Th-230 5.4BOE-04 
D-1 Th-232 2.730E-03 
0-1 U-234 2.830E-04 
0-1 U-235+0 2.670E-04 
D-1 U-236 2 . 690E-04 
0-1 U-238+0 2.690E-04 

D-34 Food transfer factors: 
D-34 Ac-227+0, plant/soil concentration ratio, dimensionless 2.SOOE-03 
D-34 Ac-227+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 2.000E-05 
D-34 Ac-227+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 
0-34 
0-34 Co-57 , plant/soil concentration ratio, dimensionless 8.000E-02 
0-34 Co-57 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 2.000E-02 
0-34 Co-57 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-03 
0- 34 

I Parameter 
Default Name 

6. 720E+OO DCF2 ( 1) 
9.070E-06 DCF2 ( 2) 
2.190E-04 DCF2( 3) 
3.190E-05 DCF2 ( 4) 
6.400E-08 DCF2 ( 5) 
1. 280E+OO DCF2( 6) 
2.320E-02 OCF2( 7) 
4.290E-01 DCF2 ( 8) 
4.290E-01 DCF2 ( 9) 
8.600E-03 OCF2(10) 
5.0BOE-03 OCF2 (11) 
3.450E-01 OCF2 ( 12) 
3.260E-Ol OCF2(13) 
l.640E+OO DCF2(14) 
l.320E-Ol DCF2(15) 
l.230E-01 OCF2(16) 
l.250E-01 DCF2 ( 17) 
l.lBOE-01 DCF2(1B) 

l.480E-02 DCF3 ( 1) 
l.180E-06 DCF3( 2) 
2.690E-05 DCF3( 3) 
5.000E-05 DCF3 ( 4) 
6.400E-08 OCF3 ( 5) 
l.OGOE-02 OCF3 ( 6) 
7.270E-03 DCF3( 7) 
3.540E-03 OCF3 ( 8) 
3.540E-03 DCF3 ( 9) 
l.330E-03 DCF3(10) 
1.440E-03 DCF3 (11) 
8.0BOE-04 OCF3(12) 
5.480E-04 OCF3(13) 
2.730E-03 OCF3(14) 
2.830E-04 OCF3(15) 

' 2.670E-04 DCF3(16) 
2.690E-04 DCF3 ( 17) 
2.690E-04 DCF3 ( 18) 

2.SOOE-03 RTF( 1, 1) 
2.000E-05 RTF( 1, 2) 
2.000E-05 RTF( 1,3) 

8.000E-02 RTF( 2, 1) 
2.000E-02 RTF( 2,2) 
2.000E-03 RTF( 2, 3) 
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Summary Sl:: f. , _., Cons truction Worker - Site Specific Parameters 
Fi le : CONSTMAX.RAD 

?age 3 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

Current 
Menu Parameter Value Default 

D-34 Co-60 , plant/soil concentration ratio, dimensionless 8.000E-02 8.000E-02 
D- 34 Co-60 , beef/livestock~intake ratio, (pCi/kq) / (pCi/d) 2.000E-02 2.000E-02 
D-34 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-03 2.000E-03 
D-34 
D-34 Cs-137+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 
D-34 Cs-137+0 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 3.000E-02 3.000E-02 
D-34 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 8.000E-03 8.000E-03 
D-34 
D-34 11-3 , plant/soil concentration ratio, dimensionless 4.800E+OO 4.800E+OO 
D-34 H-3 , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 1.200E-02 1.200E-02 
D-34 11-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) l.OOOE-02 l.OOOE-02 
0-34 
D-34 Pa-231 , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 
D-34 Pa-231 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 5.000E-03 5.000E-03 
D-34 Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 
D-34 
D-34 Pb-210+D , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 
D-34 Pb-210+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 8.000E-04 8.000E-04 
D-34 Pb-210+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 3.000E-04 
D-34 
D-34 Pu-239 I plant/soil concentration ratio, dimensionless l.OOOE-03 1.000E-03 
D-34 Pu-239 I beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-04 l.OOOE-04 
D-34 Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) l.OOOE-06 l.OOOE-06 
D-34 
D-34 Pu-240 I plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 
D-34 Pu-240 I beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-04 l.OOOE-04 
D-34 Pu-240 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-06 1. OOOE-06 
D-34 
D-34 Ra-226+0 , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 
D-34 Ra-226+0 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-03 1.000E-03 
D-34 Ra-226+0, milk/livestock-intake ratio, (pCi/L) / (pCi/d) l.OOOE-03 1. OOOE-03 
D-34 
D-34 Ra-228+0 , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 
D-34 RA-228+0 , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) l . OOOE-03 1.000E-03 
D-34 Ra-22B+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) l.OOOE-03 l,OOOE-03 
D-34 
D-34 Th-228+0, plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 
D-34 Th-228+0, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-04 1.000E-04 
D-34 Th-228+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 
D-34 
D-34 Th-230 , plant/soil concentration ratio, dimensionless l.OOOE-03 1.000E-03 
D-34 Th-230 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-04 1. OOOE-04 
D-34 Th-230 I milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 
D-34 
D-34 Th-232 , plant/soil concentration ratio, dimensionless 1.000E-03 l.OOOE-03 
D- 34 Th-232 I beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-04 l.OOOE-04 
D-34 Th-232 , milk/livestock-intake ratio, (pCi/L) / (pCi/d) 5.000E-06 5.000E-06 
D-34 

Parameter 
Name 

RTF( 3, 1) 
RTF( 3,2) 
RTF( 3,3) 

RTF ( 4, 1) 
RTF( 4, 2) 
RTF( 4,3) 

RTF( 5, 1) 
RTF( 5, 2) 
RTF( 5,3) 

RTF( 6,1) 
RTF( 6,2) 
RTF( 6,3) 

RTF( 7, 1) 
RTF ( 7, 2) 
RTF( 7, 3) 

RTF( 8, 1) 
RTF( 8,2) 
RTF( 8,3) 

RTF( 9, 1) 
RTF( 9, 2) 
RTF( 9, 3) 

RTF(lO, 1) 
RTF ( 10, 2) 
RTF(l0,3) 

RTF(ll, 1) 
RTF(ll, 2) 
RTF(ll, 3) 

RTF(l2, 1) 
RTF(12,2) 
RTF(12,3) 

RTF(l3,l) 
RTF(13,2) 
RTF(l3,3) 

RTF(14, 1) 
RTF(14,2) 
RTF(14,3) 
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Summary SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTMAX . RAD 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC. BIN 

Menu 

D- 34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 

D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 

U-234 
U-234 
U-234 

U-235+0 
lJ-235+0 
U-235+D 

U-236 
U-236 
U-236 

U-238+D 
U-23B+D 
U-238+0 

Parameter 

, plant/soil concentration ratio, dimensionless 
, beef/livestock~intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, 
Ac-227+D, fish 

L/kq: 

Ac-227+0, crustacea and mollusks 

Co-57 
Co-57 

Co-60 
Co-60 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

Cs-137+D, fish 
Cs-137+0, crustacea and mollusks 

H-3 
H-3 

Pa-231 
Pa-231 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks. 

Pb-210+0 , fish 
Pb-210+0, crustacea and mollusks 

Pu-239 
Pu-.239 

Pu-240 
Pu-240 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

Ra-226+0, fish 
Ra-226+D, crustacea and mollusks 

Ra-228+D, fish 
Ra-228+D, crustacea and mollusks 

Current 
Value 

2.500E-03 
3.400E-04 
6.000E-04 

2.500E-03 
3 . 400E-04 
6.000E-04 

2.500E-03 
3.400E-04 
6.000E-04 

2.500E-03 
3.400E-04 
6.000E-04 

l.500E+Ol 
1.000E+03 

3.000E+02 
2.000E+02 

3.000E+02 
2.000E+02 

2.000E+03 
l.OOOE+02 

l.OOOE+OO 
l.OOOE+OO 

l.OOOE+Ol 
l.100E+02 

3.000E+02 
l.OOOE+02 

3.000E+Ol 
1.000E+02 

3.000E+Ol 
l.OOOE+02 

5.000E+Ol 
2.500E+02 

5.000E+Ol 
2 . 500E+02 

Default 

2.500E-03 
3.400E-04 
6.000E-04 

2,500E-03 
3.400E-04 
6.000E-04 

2.SOOE-03 
3.400E-04 
6.000E-04 

2.500E-03 
3.400E-04 
6.000E-04 

l . SOOE+Ol 
l.OOOE+03 

3.000E+02 
2.000E+02 

3.000E+02 
2.000E+02 

2.000E+03 
l.OOOE+02 

l.OOOE+OO 
l . OOOE+OO 

l.OOOE+Ol 
l .100E+02 

3.000E+02 
1.000E+02 

3.000E+Ol 
l.OOOE+02 

3.000E+Ol 
1.000E+02 

5.000E+Ol 
2.500E+02 

5.000E+Ol 
2.500E+02 

Parameter 
Name 

RTF(l5, 1) 
RTF(l5,2) 
RTF(l5,3) 

RTE"(l6, 1) 
RTF(16,2) 
RTF(16, 3) 

RTF(17,1) 
RTF(l7,2) 
RTF(17,3) 

RTF(l8, 1) 
RTF(lB,2) 
RTF(18, 3) 

BIOFAC( 1, 1) 
BIOFAC( 1, 2) 

BIOFAC ( 2, 1) 
BIOFAC( 2,2) 

BIOFAC ( 3, 1) 
BIOFAC( 3,2) 

BIOFAC ( 4, 1) 
BIOFAC( 4,2) 

BIOFAC( 5,1) 
BIOFAC( 5,2) 

BIOFAC ( 6, 1) 
BIOFAC( 6,2) 

BIOFAC ( 7, 1) 
BIOFAC ( 7, 2) 

BIOFAC ( 8, 1) 
BIOFAC( 8,2) 

BIOFAC ( 9, 1) 
BIOFAC( 9,2) 

BIOFAC ( 10, 1) 
BIOFAC ( 10, 2) 

BIOfAC(ll, 1) 
BIOFAC(ll,2) 
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Summar y s~~u 0 3 Construction Worker - Site Specific Parameters 
File : CONSTMAX . RAD 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC . BIN 

Current 
Menu Parameter Value Default 

D-5 Th-228+0, fish ·- l.OOOE+02 l.OOOE+02 
D-5 Th-228+0 , crustacea and mollusks 5.000E+02 5.000E+02 
D-5 
D-5 Th-230 , fish 1.000E+02 1 . 000E+02 
D-5 Th-230 I crustacea and mollusks 5.000E+02 5.000E+02 
[)-5 
D-5 Th-232 , fish l.OOOE+02 1.000E+02 
D-5 Th-232 , crustacea and mollusks 5.000E+02 5.000E+02 
D-5 
D-5 U-234 , fish 1. OOOE+Ol 1.000E+Ol 
D-5 U-234 I crustacea and mollusks 6.000E+Ol 6.000E+Ol 
D-5 
D-5 U-235+0 I fish 1. OOOE+Ol l . OOOE+Ol 
D-5 U-235+0 I crustacea and mollusks 6.000E+Ol 6.000E+Ol 
D-5 
D-5 U-236 I fish 1. OOOE+Ol l.OOOE+Ol 
D-5 U-236 I crustacea and mollusks 6.000E+Ol 6.000E+Ol 
D-5 
D-5 U-238+0 I fish l.OOOE+Ol l.OOOE+Ol 
D-5 U-238+0 I crustacea and mollusks 6.000E+Ol 6.000E+Ol 

Parameter 
Name 

BIOFAC(l2, 1) 
BIOFAC(l2,2) 

BIOFAC(13, 1) 
BIOFAC(l3,2) 

BIOFAC{14, 1) 
BIOFAC ( 14, 2) 

BIOFAC { 15, 1) 
BIOFAC ( 15, 2) 

BIOFAC ( 16, 1) 
BIOFAC(l6,2) 

BIOFAC(l7, 1) 
BIOFAC ( 17, 2) 

BIOFAC ( 18, 1) 
BIOFAC ( 18, 2) 
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Summary SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTMAX.RAD 

Site-Specific Parameter Summary 

User Used by RESRAD Parameter 
Menu Parameter Input Default (If different from user input) Name 

ROll Area of contaminated zone (m* *2) 3. 439E+03 l.OOOE+04 --- AREA 
ROll Thickness of contaminated zone (m) 2.000E+OO 2.000E+OO --- THICKO 
ROll Lenqth parallel to aquifer flow (ml not used l.OOOE+02 --- LCZPAQ 
ROll Basic radiation dose limit (mrem/yr) l.OOOE+Ol 3.000E+Ol --- BRDL 
ROll Time since placement of material (yr) O.OOOE+OO O.OOOE+OO --- TI 
ROll Times for calculations (yr) l.OOOE+OO l.OOOE+OO --- T( 2) 
ROll Times for calculations (yr) 5 . 000E+OO 3.000E+OO --- T ( 3) 
ROll Times for calculations (yr) l.OOOE+Ol l.OOOE+Ol --- T( 4) 
ROll Times for calculations (yr) 2.500E+Ol 3.000E+Ol --- T( 5) 
ROll Times for calculations (yr) 4.000E+Ol l.OOOE+02 --- T ( 6) 
ROll Times for calculations (yr) 5.500E+Ol 3.000E+02 --- T( 7) 
ROll Times for calculations (yr) 7.000E+Ol l.OOOE+03 --- T( 8) 
ROll Times for calculations (yr) not used O.OOOE+OO --- T ( 9) 
ROll Times for calculations (yr) not used O.OOOE+OO --- T(lO) 

R012 Initial principal radionuclide (pCi/q): Ac-227 l.OOOE+OO O.OOOE+OO --- Sl ( 1) 
R012 Initial principal radionuclide (pCi/q): Co-57 1.000E+OO O.OOOE+OO --- Sl ( 2) 
R012 Initial principal radionuclide (pCi/q): Co-60 1.000E+OO O. OOOE+OO --- Sl( 3) 
R012 Initial principal radionuclide (pCi/q): Cs-137 1.000E+OO O.OOOE+OO --- Sl ( 4) 
R012 Initial principal radionuclide (pCi/q): H-3 1.000E+OO O.OOOE+OO --- S1 ( 5) 
R012 Initial principal radionuclide (pCi/q): Pb-210 l.OOOE+OO O.OOOE+OO --- Sl( 7) 
R012 Initial principal radionuclide (pCi/q): Pu-239 l.OOOE+OO O.OOOE+OO --- S1 ( 8) 
R012 Initial principal radionuclide (pCi/q): Pu-240 l.OOOE+OO O.OOOE+OO --- S1 ( 9) 
R012 Initial principal radionuclide (pCi/q): Ra-226 1.000E+OO O.OOOE+OO --- S1(10) 
R012 Initial principal radionuclide (pCi/q) : Ra-228 l.OOOE+OO O.OOOE+OO --- Sl (11) 
R012 Initial principal radionuclide (pCi/q): Th-228 l.OOOE+OO O.OOOE+OO --- S1(12) 
R012 Initial principal radionuclide (pCi/q): Th-230 l.OOOE+OO O.OOOE+OO --- S1(13) 
R012 Initial principal radionuclide (pCi /q): Th-232 1.000E+OO O.OOOE+OO --- Sl ( 14) 
ROlL Initial principal radionuclide (pCi/q): U-234 l.OOOE+OO O.OOOE+OO --- S1 ( 15) 
R012 Initial principal radionuclide (pCi/q): U-235 1.000E+OO O.OOOE+OO --- Sl ( 16) 
R012 Initial principal radionuclide (pCi /q): U-238 l.OOOE+OO O.OOOE+OO --- Sl ( 18) 
R012 Concentration in qroundwater (pCi/L): Ac-227 not used O. OOOE+OO --- Wl ( 1) 
R012 Concentration in qroundwater (pCi/L): Co-57 not used O.OOOE+OO --- Wl ( 2) 
R012 Concentration in qroundwater (pCi/L): Co-60 not used O.OOOE+OO --- Wl( 3) 
R012 Concentration in qroundwater (pp/L): Cs-137 not used O.OOOE+OO --- Wl( 4) 
R012 Concentration in qroundwater (pCi/L): H-3 not used O.OOOE+OO --- Wl( 5) 
R012 Concentration in qroundwater (pCi/L) : Pb-210 not used 0. OOOE+OO , --- Wl( 7) 
R012 Concentration in qroundwater (pCi/L): Pu-239 not used O.OOOE+OO --- Wl ( 8) 
P.012 Concentration in qroundwater (pCi/L): Pu-240 not used O.OOOE+OO --- Wl ( 9) 
R012 Concentration in qroundwater (pCi/L): Ra-226 not used O.OOOE+OO --- Wl ( 10) 
R012 Concentration in qroundwater (pCi/L) : Ra-228 not used O.OOOE+OO --- Wl (11) 
R012 Concentration in qroundwater (pCi/L): Th-228 not used O.OOOE+OO --- Wl(12) 
R012 Concentration in qroundwater (pCi/L): Th-230 not used O.OOOE+OO --- Wl (13) 
R012 Concentration in qroundwater (pCi/L): Th-232 not used O.OOOE+OO --- Wl (14) 
R012 Concentration in qroundwater (pCi/L): U-234 not used O.OOOE+OO --- W1(15) 
R012 Concentration in qroundwater (pCi/L) : U-235 not used O.OOOE+OO --- Wl ( 16) 
R012 Concentration in qroundwater (pCi/L) : U-238 not used O.OOOE+OO --- W1(18) 

R013 Cover depth (m) 0.000E+OO O.OOOE+OO --- COVERO 
R013 Density of cover material (g/cm .. 3) not used 1.500E+OO --- DENSCV 
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Site-Specific Parameter Summary (continued) 

Menu 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Parameter 

Cove r depth erosion rate (m/yr) 
Density of contaminated zone (q/cm**3) 
Contaminated zone erosion · rate (m/yr) 
Contaminated zone total porosity 
Contaminated zone effective porosity 
Contaminated zone hydraulic conductivity (m/yr) 
Contaminated zone b parameter 
Averaqe annual wind speed (m/ sec ) 
Humidity in air (q/m**3) 
Evapotranspiration coefficient 
Precipitation (m/yr) 
Irr i qation (m/yr) 
Irriqation mode 
Runoff coefficient 
Watershed area for nearby stream or pond (m**2) 
Accuracy for water/soil computations 

Density of saturated zone (q/cm**3) 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone hydraulic conductivity (m/yr) 
Saturated zone hydraulic qradient 
Saturated zone b parameter 
Water table drop rate (m/yr) 
Well pump intake depth (m below water table) 
Model : Nondispersion (ND) or Mass-Balance (NB) 
Well pumpinq rate (m**3/yr) 

Number of unsaturated zone strata 
Unsat. zone 1, thickness (ml 
Unsat. zone 1, soil density (q/cm**3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat. zone 1, soil-specific b parameter 
Unsat . zone 1, hydraulic conductiyity 

Distribution coefficients for Ac-227 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coeff i cients for Co-57 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

(m/yr) 

User 
Input 

not used 
1.500E+OO 
6.000E-05 
3 . 700E-01 
1.750E-01 
2.080E+02 
7.750E+OO 
3.000E+OO 
6,600E+OO 
7.lOOE-01 
7.500E-01 
O.OOOE+OO 
overhead 
2.000E-01 
not used 
not used 

1.500E+OO 
3 . 700E-01 
1.750E-01 
2 . 080E+02 
1.200E-02 
1.040E+Ol 
O.OOOE+OO 
3.000E+OO 
ND 
5.000E+Ol 

not used 
not used 
not used 
not used 
not used 
not used 
not used 

2 . 000E+Ol 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

1.000E+03 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

Default 

1. OOOE-03 
1.500E+OO 
1.000E-03 
4.000E-01 
2.000E-01 
1.000E+Ol 
5.300E+OO 
2 . 000E+OO 
8.000E+OO 
5.000E-01 
1.000E+OO 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.500E+OO 
4.000E-01 
2.000E-01 
l . OOOE+02 
2.000E-02 
5.300E+OO 
1.000E-03 
1.000E+Ol 
ND 
2.500E+02 

1 
4.000E+OO 
l.SOOE+OO 
4.000E-01 
2.000E-01 
5 . 300E+OO 
1. OOOE+Ol 

2.000E+Ol 
2.000E+Ol 
2.000E+Ol 
O.OOOE+OO 
O. OOOE+OO 

1.000E+03 
1.000E+03 
l.OOOE+03 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

2 . 876E-03 
not used 

5.799E-05 
not used 

Parameter 
Name 

vcv 
DENSCZ 
vcz 
TPCZ 
EPCZ 
HCCZ 
BCZ 
WIND 
HUMID 
EYAPTR 
PRECIP 
RI 
!DITCH 
RUNOFF 
WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
HCSZ 
HGWT 
BSZ 
YWT 
DWIBWT 
MODEL 
uw 
NS 
H ( 1) 
DENSUZ(l) 
TPUZ(l) 
EPUZ(l) 
BUZ(l) 
HCUZ(l) 

DCNUCC( 
DCNUCU( 
DCNUCS( 
ALEACH( 
SOLUBK( 

DCNUCC ( 
DCNUCU( 
DCNUCS( 
ALEACH( 
SOLUBK( 

1) 
1 , 1) 
1) 
1) 
1) 

2) 
2 , 1) 

~l 
2) 
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Summary SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTMAX.RAD 

Site-Specific Parame.ter Summary (continued) 

Menu 

R016 
R016 
H016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
ROIG 
ROlb 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Parameter 

Distribution coefficients for Co-60 
Contaminated zone (cm••3/q) 
Unsaturated zone 1 (cm••3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Cs-137 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm•*3/q) 
Saturated zone (cm••3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for H-3 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constan~ 

Distribution coefficients for Pb-210 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pu-239 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pu~240 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Ra-226 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

1.000E+03 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

1.000E+03 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
not used 
not used 
O.OOOE+OO 
0.000E+OO 

1.000E+02 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

7.000E+Ol 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

Default 

1.000E+03 
1.000E+03 
1. OOOE+03 
O.OOOE+OO 
O.OOOE+OO 

1.000E+03 
l.OOOE+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.000E+02 
1.000E+02 
1.000E+02 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2.000E+03 
O.OOOE+OO 
0,000E+OO 

2.000E+03 , 
2.000E+03 
2.000E+03 
O.OOOE+OO 
O.OOOE+OO 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

5.799E-05 
not used 

5.799E-05 
not used 

3.449E-01 
not used 

5.790E-04 
not used 

2.900E-05 
not used 

2.900E-05 
not used 

8.266E-04 
not used 

Parameter 
Name 

DCNUCC( 3) 
DCNUCU ( 3, 1) 
DCNUCS( 3) 
ALEACH( 3) 
SOLUBK( 3) 

DCNUCC( 4) 
DCNUCU ( 4 , 1 ) 
DCNUCS( 4) 
ALEACH( 4) 
SOLUBK( 4) 

DCNUCC( 5) 
DCNUCU( 5,1) 
DCNUCS ( . 5) 
ALEACH( 5) 
SOLUBK( 5) 

DCNUCC( 7) 
DCNUCU ( 7 , 1 ) 
DCNUCS( 7) 
ALEACH( 7) 
SOLUBK( 7) 

DCNUCC( 8) 
DCNUCU ( 8 , 1 ) 
DCNUCS( 8) 
ALEACH( 8) 
SOLUBK( 8) 

DCNUCC( 9) 
DCNUCU ( 9, 1) 
DCNUCS( 9) 
ALEACH( 9) 
SOLUBK( 9) 

DCNUCC (10) 
DCNUCU(l0,1) 
DCNUCS (10) 
ALEACH(lO) 
SOLUBK (10) 
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F'ile : CONSTMAX .RAD 

Site-Specific Parameter Summary (continued) 

'1en u 

10 16 
~016 
~016 
~0 16 
~o 16 
Wl6 

~016 
W16 
l016 
l016 
l016 
lO 16 

lOl 6 
l016 
l016 
l016 
l016 
lOl 6 

l016 
lOl 6 
lO 16 
lOl 6 
lO 16 
lOl 6 

lO 16 
l016 
lO 16 
lOl 6 
~016 
~o 16 

~o 16 
~016 
~016 
~016 
~016 
W16 

~016 
~o 16 
~016 
Wl 6 
W16 
~01 6 

Parameter 

Distribution coefficients for Ra-228 
Contaminated zone (cm••3/q) 
Unsaturated zone l (cm•• 3/q) 
Saturated zone (cm••3/q) 
Leach rate (/ yr ) 
Solubility constant 

Distribution coefficients for Th-228 
Contaminated zone (cm* *3/q) 
Unsaturated zone 1 (cm•* 3/q) 
Saturated zone (cm•*3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-230 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-232 
Contaminated zone (cm* *3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-234 
Contaminated zone (cm* *3/q) 
Unsaturated zone 1 (cm**3/q) 
Sa t urated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U- 235 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-238 
Contaminated zone (cm* *3/q) 
Unsaturated zone 1 (cm**3/q) 
Sa t urated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Use r 
Input 

7.000 E+Ol 
not used 
not used 
0.000E+OO 
O. OOOE+OO 

6.000E+04 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

6.000£+04 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
not used 
not used 
O. OOOE+OO 
O.OOOE+OO 

5 . 000E+Ol 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
not used 
not used 
O.OOOE t OO 
O.OOOE+OO 

Default 

7.000E+Ol 
7,000E+Ol 
7.000E+Ol 
0.000E+OO 
O.OOOE+OO 

6.000£+04 
6.000E+04 
6.000£+04 
O.OOOE+OO 
O.OOOE+OO 

6.000£+04 
6.000E+04 
6.000£+04 
O.OOOE+OO 
O.OOOE+OO 

6.000£+04 
6.000£+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5 .000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.O OOE+OO 

5 . 000E+Ol 
5.000E+Ol 
5.000E+Ol 
O. OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5 . 000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

8.266£-04 
not used 

9.667£-07 
not used 

9.667£-07 
not used 

9.667E-07 
not used 

1. 156E-03 
not used 

1.156£-03 
not used 

1.156£-03 
not used 

Parameter 
Name 

DCNUCC ( 11) 
DCNUCU ( 11 , 1 ) 
DCNUCS(ll) 
ALEACH(ll) 
SOLUBK(ll) 

DCNUCC ( 12) 
DCNUCU ( 12, 1 ) 
DCNUCS(l2) 
ALEACH ( 12) 
SOLUBK(12) 

DCNUCC ( 13) 
DCNUCU ( 13, 1) 
DCNUCS(l3) 
ALEACH ( 13) 
SOLUBK ( 13) 

DCNUCC ( 14) 
DCNUCU ( 14 , 1) 
DCNUCS(l4) 
ALEACH ( 14) 
SOLUBK ( 14) 

DCNUCC(l5) 
DCNUCU(l5,l) 
DCNUCS ( 15) 
ALEACH ( 15) 
SOLUBK ( 15) 

DCNUCC ( 16) 
DCNUCU ( 16, 1 ) 
DCNUCS (16) 
ALEACH (16) 
SOLUBK ( 16) . 

DCNUCC ( 18) 
DCNUCU(18,1 ) 
DCNUCS(l8) 
ALEACH ( 18) 
SOLUBK ( 18) 
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Summary SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTMAX . RAD 

Site-Specific Parameter Summary (continued) 

Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

-R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

ROl .,' 
POli 
R0!7 
R017 
R017 
R017 
R017 . 
R017 
R017 
R017 
R017 
R017 
R017 

Parameter 

Distribution coefficients for dauqhter Pa-231 
Contaminated zone (cm••3/q) 
Unsaturated zone 1 (cm•*3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for dauqhter U-236 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm•*3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (m**3/yr) 
Mass loadinq for inhalation (q/m**3) 
Exposure duration 
Shieldinq factor, inhalation 
Shieldinq factor, external qamma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flaq, external gamma 
Radii of shape factor array (used if FS = -1): 

Outer annular radius (m), rinq 1: 
Outer annular radius (m), rinq 2: 
Outer annular radius (m), rinq 3: 
Outer annular radius (m), rinq 4: 
Outer annular radius (m), rinq 5: 
Outer annular radius (m), rinq 6: 
Outer annular radius (m), rinq 7: 
Outer annular radius (ml, rinq 8: 
Outer annular radius (m), rinq 9: 
Outer annular radius (m), rinq 10: 
Outer annular radius (m), rinq 11: 
Outer annular radius (ml, rinq 12: 

Fractions of annular areas within AREA: 
Rinq 1 
Rinq 2 
Rinq 3 
Rinq 4 
Rinq 5 
Rinq 6 
Rinq 7 
Rinq 8 
Rinq 9 
Rinq 10 
Rinq 11 
Rinq 12 

User 
Input 

5.000E+Ol 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
not used 
not used 
O.OOOE+OO 
O.OOOE+OO 

5.000E+03 
6.000E-04 
l.OOOE+OO 
4.000E-01 
7.000E-01 
1.000E-01 
4.000E-01 
1.000E+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

Default 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

8. 400E+03 
l.OOOE-04 
3 . 000E+Ol 
4.000E-01 
7.000E-01 
5 . 000E-01 
2.500E-01 
1.000E+OO 

5.000E+Ol 
7. 071E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

l.OOOE+OO 
2.732E-Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

1.156E-03 
not used 

1.156E-03 
not used 

>0 shows circular AREA. 

Parameter 
Name 

DCNUCC( 6) 
DCNUCU ( 6, 1) 
DCNUCS( 6) 
ALEACH( 6) 
SOLUBK( 6) 

DCNUCC ( 17) 
DCNUCU(17,1) 
DCNUCS ( 17) 
ALEACH ( 17) 
SOLUBK ( 17) 

INHALR 
MLINH 
ED 
SHF3 
SHFl 
FIND 
FOTD 
FS 

RAD SHAPE ( 1) 
RAD SHAPE( 2) 
RAD SHAPE( 3) 
RAO SHAPE( 4) 
RAO SHAPE( 5) 
RAD SHAPE( 6) 
RAD SHAPE( 7) 
RAD SHAPE( 8) 
RAD SHAPE( 9) 
RAD SHAPE(lO) 
RAO SHAPE ( 11) 
RAD_SHAPE ( 12) 

FRACA( 1) 
FRACA( 2) 
FRACA ( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA( 10) 
FRACA(ll) 
FRACA(12) 
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Page 11 

Site-Specific Parameter Summary {continued) 

Menu 

R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R19B 
Rl9B 
R19B 
Rl9B 
Rl98 
Rl9B 
Rl98 
Rl9B 
R19B 
R19B 
Rl9B 
R19B 
Rl98 
R19B 

Cl 4 
C14 
C14 

Parameter 

Frui t s, veqetables and qrain consumption (kq/yr) 
Leafy veqetable consumption (kq/yr) 
Milk consumption (L/yr) -
Meat and poultry consumption (kq/yr) 
Fish consumption (kq/yr) 
Other seafood consumption (kq/yr) 
Soil inqestion rate (q/yr) 
Drinkinq water intake (L/yr) 
Contamination fraction of drinkinq water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irriqation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kq/day) 
Livestock fodder intake for milk (kq/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kq/day) 
Mass loadinq for foliar deposition (q/m**3) 
Depth of soil mixinq layer (m) 
Depth of roots (ml 
Drinkinq water fraction from qround water 
Household water fraction from qround water 
Livestock water fraction from qround water 
Irriqation fraction from qround water 

Wet weiqht crop yield for Non-Leafy (kq/m**2) 
Wet weiqht crop yield for Leafy (kq/m**2) 
Wet weiqht crop yield for Fodder (kq/m**2) 
Growinq Season for Non-Leafy (years) 
Growinq Season for Leafy (Ye&rs) 
Growinq Season for Fodder (years) 
Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Wet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Wet Foliar Interception Fraction for Fodder 
Weatherinq Removal Constant for Veqetation 

C-12 concentration in water (q/cm* *3) 
C-12 concentration in contaminated soil (q/q) 
Fraction of vegetation carbon from soil 

User 
Input 

not used 
not used 
not used 
not used 
not used 
not used 
1.200£+02 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
1.500E-01 
not used 
1.000E+OO 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 

Default 

1.600£+02 
l.400E+Ol 
9 . 200E+O l 
6.300E+Ol 
5.400E+OO 
9.000E-01 
3.650E+Ol 
5.100E+02 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
5.000E-01 

-1 
-1 
-1 

6.BOOE+Ol 
5.SOOE+Ol 
5.000E+Ol 
l.600E+02 
5.000E-01 
1.000E-04 
1.500E.:.01 
9 . 000E-01 
1.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 

7.000E-01 
l.500E+OO 
l.lOOE+OO 
l.700E-Ol 
2.500E-01 
8.000E-02 
l.OOOE-01 
l.OOOE+OO 
l.OOOE+OO 
2 . 500E-Ol 
2.500E-Ol 
2 , SOOE-01 
2.500E-01 
2.SOOE-01 
2.500E-01 
2.000E+Ol 

2 . 000E-05 
3.000E-02 
2.000E-02 

Used by RESRAD 
{If different from user input) 

Parameter 
Name 

DIET(l) 
DIET(2) 
DIET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
SOIL 
DWI 
FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT­
FMEAT 
FMILK 

LFIS 
LFI6 
LWI5 
LWI6 
LSI 
MLFD 
DM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV (1) 
YV(2) 
YV(3) 
TE(l) 
TE(2) 
TE(3) 
TIV ( 1) 
TIV(2) 
TIV(3) 
RDRY(l) 
RDRY(2) 
RDRY(3) 
RWET(l) 
RWET(2) 
RWET(3) 
WLAM 

Cl2WTR 
Cl2CZ 
CSOIL 
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Site-Specific Parameter Summary (continued) 

Menu 

Cl4 
Cl4 
C14 
Cl 4 
Cl 4 
Cl4 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

Parameter 

Fraction of veqetation carbon from air 
C-14 evasion layer thickness in soil (ml 
C-14 evasion flux rate from soil (1/secl 
C-12 evasion flux rate from soil (1/secl 
Fraction of qrain ii beef cattle feed 
Fraction of qrain in milk cow feed 

Storaqe times of contaminated foodstuffs (days): 
Fruits, non-leafy veqetables, and qrain 
Leafy veqetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of buildinq foundation (ml 
Bulk density of buildinq foundation (q/cm••31 
Total porosity of the cover material 
Total porosity of the buildinq foundation 
Volumetric water content of the cover material 
Volumetric water content of the foundation 
Diffusion coefficient for radon qas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of m1x1nq (m) 
Averaqe buildinq air exchanqe rate (1/hrl 
Heiqht of the buildinq (room) (ml 
Buildinq interior area factor 
Buildinq depth below qround surface (ml 
Emanatinq power of Rn-222 qas 
Emanatinq power of Rn-220 qas 

User Used by RESRAD 
Input Default (If different from user input) 

not used 9.BOOE-01 ---
not used 3.000E-01 ---
not used 7.000E-07 ---
not used l.OOOE-10 ---
not used 8.000E-01 ---
not used 2.000E-0 1 ---

1.400E+Ol l.400E+0 l ---
l.OOOE+OO 1 . 000E+OO ---
1 . 000E+OO 1.000E+OO ---
2.000E+Ol 2.000E+Ol ---
7.000E+OO 7.000E+OO ---
7.000E+OO 7.000E+OO ---
l.OOOE+OO 1 . 000E+OO ---
1.000E+OO 1.000E+OO ---
4.SOOE+Ol 4.SOOE+Ol ---
not used 1.SOOE-01 ---
not used 2. 400E+OO ---
not used 4.000E-01 ---
not used 1. 000E-01 ---
not used 5.000E-02 ---
not used 3.000E-02 ---

not used 2.000E-06 ---
not used 3.000E-07 ---
not used 2.000E-06 ---
not used 2.000E+OO ---
not used 5.000E-01 ---
not used 2 . SOOE+OO ---
not used O.OOOE+OO ---
not used -1 . 000E+OO ---
not used 2.SOOE-01 ---
not used l.500E-Ol ---

Parameter 
Name 

CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR T(ll 
STOR T(2l 
STOR T(3) 
STOR T(4) 
STOR T(S) 
STOR T(6) 
STOR T(7l 
STOR T(Bl 
STOR_T(9l 

FLOOR 
DENSFL 
TPCV 
TPFL 
PH20CV 
PH20FL 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FA! 
DMFL 
EMANA ( 1) 
EMANA(2) 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
Find 

Summary of Pathway Selections 

Pathway 

external qamma 
inhalation (w/o radon) 
plant inqestion 
meat inqestion 
milk inqestion 
aquatic foods 
drinkinq water 
soil inqestion 
radon 
peak pathway doses 

User Selection 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 
suppressed 

active 
suppressed 
suppressed 

?age 13 
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Contaminated Zone Dimensions 

Area: 
Thickness: 

Cover Depth: 

3439.00 square meters 
2.00 meters 
0.00 meters 

Initial Soil Concentrations, pCi / q 

Ac-227 
Co-57 
Co-60 
Cs-137 

·11-3 
Pb-210 
Pu-239 
Pu-240 
Ra-226 
Ra-228 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 

l.OOOE+OO 
l.OOOE+OO 
1.000E+OO 
l.OOOE+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
1.000E+OO 
l.OOOE+OO 
1.000E+OO 
1.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
1.000E+OO 

Total Dose TDOSE(t), mrem/yr 
Basic Radiation Dose Limit= 10 mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received a t Time (t) 

t (years) 
TDOSE(t) 

M(t) 

O.OOOE+OO 
2.577E+Ol 
2. 577E+OO 

1.000E+OO 
2.463E+Ol 
2.463E+OO 

Maximum TDOSE(t): 2.577E+Ol mrem/yr 

5 . 000E+OO 
2.152E+Ol 
2.152E+OO 

1. OOOE+Ol 
l.920E+Ol 
l.920E+OO 

2.500E+Ol 
1.631E+Ol 
l.631E+OO 

at t O O.OOOE+OO years 

4.000E+Ol 
1.527E+Ol 
1.527E+OO 

5.SOOE+Ol 
1.471E+Ol 
1.471E+OO 

7.000E+Ol 
l.434E+Ol 
l.434E+OO 
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Tot al Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Gr ound Inhalation Radon Plant Meat Milk Soil 
Radi o -
Nuc lide mrem/yr tract. mrem/yr tract. mrem/yr tract . mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/vr tract . 

-
Ac -227 8 . 734E-Ol 0.0339 l.170E+OO 0.0454 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.SBOE-01 0.0345 
Co-57 2.206E-Ol 0.0086 l.579E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.0BOE-05 0.0000 
Co-60 6.983E+OO 0.2710 3.812E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.614E-03 0.0001 
Cs-137 l.459E+OO 0.0566 5.552E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.000E-03 0.0001 
II- 3 O. OOOE+OO 0.0000 1. 884E-04 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.840E-06 0.0000 
Pb-210 2 .740E- 03 0.0001 4.038E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.362E-Ol 0.0169 
Pu -2 39 1.307E-04 0.0000 7.467E-02 0.0029 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.124E-0 1 0.0082 
Pu-240 6.764E-05 0.0000 7.467E-02 0.0029 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.124E-01 0.0082 
Ra-226 4 . 837E+OO 0.1877 l.497E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.980E-02 0.0031 
Ra-228 2.580E+OO 0.1001 8.842E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.640E-02 0.0034 
Th-228 4.415E+OO 0 . 1713 6 . 005E-02 0.0023 b.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 4.848E-02 0.0019 
Th-230 5.345E-04 0.0000 5.674E-02 0.0022 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.288E-02 0.0013 
Th-232 2.311E-04 0.0000 2.855E-Ol 0.0111 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.638E-01 0.0064 
U-234 l.792E-04 0 . 0000 2.298E-02 0.0009 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.698E-02 0.0007 
U-235 3.317E-Ol 0.0129 2.141E-02 0.0008 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 1.602E-02 0.0006 
U-238 5 .9 26E-02 0.0023 2.054E-02 0.0008 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.614E-02 0.0006 -Total 2.176E+Ol 0.8445 1. 7 93E+OO O. 0696 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.214E+OO 0.0859 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Water fish Radon Plant Meat Milk All Pathways* 
Radio-
Nuclide mrem/yr fract. mrem/,·r tract. mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr tract. mrem/yr fract . 

-
Ac-227 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 0.000E+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.931E+OO 0.1137 
Co-57 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.207E-01 0.0086 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.985E+OO 0 .2 710 
Cs-137 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.462E+OO 0.0567 
H-3 O.O OOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1.922E-04 0.0000 
Pb- 210 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.430E-01 0.0172 
ru-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.872E-01 0 . 0111 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.871E-01 0.0111 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.918E+OO 0.1908 
Ra-228 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2 . 667E+OO 0.1035 
Th-228 0.000E+OO 0.0000 o ;-oooE+ oo o. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.524E+OO 0.1755 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9 . 016E-02 0.0035 
Th-232 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.495E-Ol 0.0174 
U-234 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 4.013E-02 0.0016 
ll-235 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.691E-01 0.0143 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 9.593E-02 0.0037 -Total O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.577E+Ol 1 . 0000 

*Sum of all water independent and dependent pathways . 



RESRAD, Ver~ . 82 T½ Limit= 0.5 year 10/15/99 11:4l 3ge 17 
Summar y SEAL - ~ Construction Worker - Sit e Specific Parameters 
File : CONSTMAX.RAD 

Total Dose Contributions TDOSE (i ,p,t ) for Individual Radionuclides (i) and Pathways (p) 
As mr em/yr and fraction of Total Dose At t = 1.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inha lation Radon Plant Meat Milk Soil 
Rildio -
Nuclide mrem/vr fr ac t . mrem/yr fract. mrem/vr tract. mrem/yr fr act . mrem/yr fract. mrem/vr fract . mrem/yr fract . 

-- --
Ac-227 8.436E-01 0 . 0342 l . 130E+OO 0.0459 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 8.577E-01 0.0348 
Co-5 7 8.664E-02 0.0035 6.200E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.781E- 05 0 . 0000 
Co-60 6.122E+OO 0.2485 3.342E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.415E-03 0.0001 
Cs -137 l.426E+OO 0.0579 5.425E-06 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.931E-03 0.000 1 
H-3 O.OOOE+OO 0.0000 5.414E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.104E-06 0.0000 
Pb-210 2.654E-03 0.0001 3.912E-03 0.0002 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.226E-Ol 0.0172 
Pu-239 1.307E-04 0 . 0000 7.467E-02 0.0030 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.124E-01 0.0086 
Pu-240 6.763E-05 0.0000 7.466E-02 0.0030 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.124E-01 0 . 0086 
Ra-226 4.831E+OO 0 . 1961 1. 618E-03 0. 0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.304E-02 0.0038 
Ra-228 3.544E+OO 0.1439 l.791E-02 0.0007 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.035E-02 0.0037 
Th-228 3.073E+OO 0.1248 4.180E-02 0.0017 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.375E-02 0.0014 
Th-230 2 . 628E-03 0.0001 5.674E-02 0.0023 O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 3.292E-02 0.0013 
Th-232 3.754E-01 0.0152 2 .8 67E-Ol 0.0116 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.745E-Ol 0 . 0071 
U-234 1. 790E-04 0.0000 2 .2 95E-02 0.0009 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.696E-02 0.0007 
U-235 3.313E-01 0.0135 2. 139E-02 0.0009 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O. OOOE+OO 0.0000 l.602E-02 0 . 0007 
U-238 5.919E-02 0.0024 2.052E-02 0.0008 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.612E-02 0.0007 -Total 2.070E+Ol 0.8402 1.753E+OO 0.0712 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.183E+OO 0.0886 



RESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 11: 40 Page 18 
Summary SEAD-63 Construction Wc~ker - Site Specific Parameters 
File : CONSTMAX.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (ii and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1 . 000E+OO years 

Water Dependent Pathways 

Water fish Radon Plant Meat Milk All Pathways * 
Radio-
Nuclide mrem/yr tract . mrem/vr tract. mrem/yr tract . mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr tract. 

Ac -227 O.OOOE+OO 0 . 0000 d.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.831E+OO 0.1149 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.667E-02 0.0035 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.124E+OO 0.2486 
Cs-137 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O~OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1.429E+OO 0.0580 
11-3 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 5.524£-05 0.0000 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.292£-01 0.0174 
Pu-239 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.872E-Ol 0.0117 
Pu-240 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.871£-01 0.0117 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.925E+OO 0.1999 
Ra-228 O. OOOE+OO 0.0000 0 . 000E+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.652E+OO 0.1483 
Th-228 . O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.149E+OO 0.1278 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 9.229E-02 0.0037 
Th-232 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.366E-01 0.0340 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.009E- 02 0.0016 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.687E-01 0.0150 
U-238 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.582E-02 0.0039 -Total O.OOOE+OO 0.0000 O.OOOEtOO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 2.463E+Ol 1.0000 

.*Sum of all water independent and dependent pathways. 



RESRAD, Ve 82 T½ Limit= 0.5 year 10/15/99 11: 4 age 19 
Summary SEA, J Construction Worker - Site Specif i c Parameters 
File : CONSTMAX .RAD 

Total Dos e Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nucli de mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fr act. mrem/yr fract. mrem/yr fract. 

--
Ac-227 7.343E-01 0.0341 9 . 833E-01 0.0457 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.465E-01 0.0347 
Co-57 2.061E-03 0.0001 l.475E-08 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 6.616E-07 0.0000 
Co-60 3 .617E+OO 0.1681 l.975E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 8.360E-04 0.0000 
Cs -137 l.300E+OO 0.0604 4.945E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 2.672E-03 0.0001 
H-3 O.OOOE +OO 0 . 0000 3. 692E-07 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.527E-09 0.0000 
Pb-210 2 . 339E-03 0.0001 3.447E-03 0.0002 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.723E-01 0.0173 
Pu-239 l.307E-04 0 . 0000 7 . 465E-02 0.0035 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2 . 123E-01 0.0099 
Pu-240 6.759E-05 0.0000 7.462E-02 0.0035 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2 . 123E-Ol 0.0099 
Ra-226 4.807E+OO 0 . 2234 2.066E-03 0.0001 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.418E-01 0.0066 
~a-228 3.940E+OO 0.1831 3.495E-02 0.00 16 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.492E-02 0.0035 
rh-228 7.214E-Ol 0.0335 9.812E-03 0.0005 o·.ooot+oo 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.921E-03 0.0004 
rh-230 l.098E-02 0 . 0005 5.674E-02 0.0026 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.312E-02 0.0015 
rh-232 2.318E+OO 0.1077 3.015E-Ol 0.0140 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.155E-01 0.0100 
J-234 1 . 784E-04 0.0000 2. 285E-02 0. 0011 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.688E-02 0.0008 
J-2 35 3.298E-Ol 0.0153 2.132E-02 0.0010 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.600E-02 0.0007 
J-238 5 . 891E-02 0.0027 2 . 042E-02 0.0009 O.OOOEtOO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 l.605E-02 0.0007 -rot al 1.784E+Ol 0.8292 1.606E+OO 0.0746 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.069E+OO 0.0962 



RESRAD, Version 5.82 T½ Limit a 0.5 year 10/15/99 11:40 Page 20 
Summary SEAD-63 Construction ~orker - Site Specific Parameters 
File CONSTMAX.RAD 

Total Dcse Contributions TDOSE(i,p,tl for Individual Radionuclides (ii and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Dependent Pathways 

Wat er Fish Radon Plant Meat Milk All Pathways* 
Radio-
Nuclide mrem/vr tract. mrem/y,:- tract. mrem/yr tract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/vr tract. 

Ac-22 7 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.464E+OO 0.1145 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 2 . 062E-03 0.0001 
Co-60 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.618E+OO 0 . 1682 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.302E+OO 0.0605 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.768E-07 0.0000 
Pb-210 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 3.781E-Ol 0.0176 
Pu-239 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.871E-01 0.0133 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 2.869E-Ol 0.0133 
Ra-226 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.950E+OO 0.2301 
Ra-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.050E+OO 0 . 1882 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7 . 391E-01 0.0344 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.00BE-01 0.0047 
Th-232 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.835E+OO 0.1318 
U-23 4 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 3.991E-02 0 . 0019 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 3.671E-Ol 0.0171 
U-238 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.538E- 02 0 . 0044 

Total O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.152E+Ol 1.0000 

*Sum of all water independent and dependent pathways. 



RESRAD,, Ve , . 82 T½ Limit= 0.5 year 10/15/99 11:, ~age 21 
Sumrnarv V • ~ • . Construction Worker - Site Specific Parameters 
rile : CON~1l"IAX.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 1.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr fract . 

Ac-227 6.173E-01 0.0322 8.266E-01 0 . 0431 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.276E-01 0.0327 
Co-57 l.926E-05 0.0000 l.378E-10 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.182E-09 0.0000 
Co - 60 1.874E+OO 0.0976 1.023E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 4.331E-04 0.0000 
Cs-137 1.158E+OO 0.0603 4.404E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.380E-03 0.0001 
H-3 0 . 000E+OO 0.0000 7.228E-10 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.473E-ll 0.0000 
Pb-210 1.996E-03 0.0001 2.942E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 00 00 3.178E-01 0.0166 
Pu-239 1.307E-04 0.0000 7.463E-02 0.0039 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.123E-01 0.0111 
Pu-240 6.755E-05 0.0000 7.457E-02 0.0039 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.121E-Ol 0.0110 
Ra-226 4.777E+OO 0.2488 2.547E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.942E-Ol 0.0101 
Ra - 228 2.562E+OO 0.1334 2.468E-02 0.0013 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 4.538E-02 0.0024 
Th-228 l.179E-01 0 . 0061 1.603E-03 0 . 0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.294E-03 0.0001 
Th-230 2.136E-02 0.0011 5.675E-02 0.0030 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.348E-02 0.0017 
Th-232 4 . 286E+OO 0.2233 3.199E-01 0 . 0167 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.514E-01 0 . 0131 
U-234 1.781E-04 0.0000 2 . 272E-02 0.0012 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.679E- 02 0.0009 
U-235 3.280E-01 0 . 0171 2.124E-02 0.0011 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.600E-02 0.0008 
U-238 5.857E-02 0.0031 2.030E-02 0.0011 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.595E-02 0.0008 

Total l.580E+Ol 0.8231 1.448E+OO 0.0755 O.OOOE+OO 0.0000 O.OOOS+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 l.947E+OO 0.1014 
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Sumrr.arv SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTMAX . RAD 

Total Dcse Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and fraction of Total Dose At t = l.OOOE+Ol years 

Water Dependent Pathways 

Water fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/vr fract. rnrern/yr tract . mrern/yr fract. rnrern/yr fract. mrem/yr tract. rnrern/yr fract. rnrem/vr fract. 

--
Ac-227 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.071E+OO 0.1079 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.927E-05 0.0000 
Co- 60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.874E+OO 0 . 0976 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.160E+OO 0.0604 
H-3 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.376E-10 0.0000 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.22BE-01 0.0168 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.870E-01 0.0150 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.868E-01 0.0149 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.973E+OO 0.2591 
Ra-228 0.000E+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.632E+OO 0.1371 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.208E-Ol 0.0063 
Th-230 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.116E-01 0.0058 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.858E+OO 0.2530 
U-234 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.968E-02 0.0021 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.652E-01 0.0190 
U-238 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9 . 483E-02 0.0049 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 , 0000 O.OOOE+OO 0.0000 l.920E+Ol 1.0000 

*Sum of all water independent and dependent pathways. 



RESRAD, Ver_ .82 T½ Limit= 0.5 year 10/15/99 11: 4L, .,age 23 
Sull\!11arv SEA~ 0J Construction Worker - Si te Specifi c Parameters 
File : CONSTMAX.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mr em/ yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground In ha lation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/vr trac t. mrem/yt tract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/vr fr ac t . 

- -
Ac -227 3 . 667E-01 0.0225 4. 911E- 01 0 . 0301 O.OOOE+OO 0.0000 O.OO OE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.729E-01 0.0229 
Co- 57 l.572E-11 0.0000 l.125E-16 0.0000 O. OOOE +O O 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.044E-15 0.0000 
Co -60 2.604E-Ol 0. 0160 l.421E-06 0.0000 O.OOOE +O O 0 . 0000 O.O OOE +O O 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.019E-05 0.0000 
Cs - 137 8.178E-Ol 0 . 0501 3. 112E-06 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.681E-03 0.0001 
fl- 3 O.OOOE+OO 0.0000 5 .382E-18 0.0000 O. OOOE+OO 0.0000 0.000ET00 0.0000 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 1.097E-19 0.0000 
Pb-2 10 l.241E-03 0.0001 1.830E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1.977E-01 0.0121 
Pu-239 1.306E-04 0.0000 7.456E-02 0.0046 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.121E-Ol 0 . 0130 
Pu-240 6.741E-05 0.0000 7.442E-02 0.0046 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2. 117E-01 0 . 0130 
Ra-226 4 . 688E+OO 0.2874 3.580E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.074E-01 0.0188 
Ra-228 4 .42 7E-01 0. 0271 4 . 376E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.655E-03 0.0005 
Th-228 5.142E-04 0.0000 6 .994E- 06 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5 . 646E-06 0.0000 
Th-230 5.210E-02 0 . 0032 5 . 676E-02 0 . 0035 O.OOOE+OO 0 .0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.514E-02 0 . 0022 
Th-232 6.507E+OO 0.3989 3 . 416E-01 0.0209 O.OOOE+OO 0 .0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.901E-Ol 0 . 0178 
U-23 4 l .799E-04 0.0000 2 .233E-02 0.0014 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.650E-02 0.0010 
U-235 3 .2 25E-01 0.0198 2 .l lOE-02 0.0013 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.O OOE+OO 0.0000 O. OOOE+OO 0 . 0000 l.603E-02 0 . 0010 
U-238 5 . 757E-02 0.0035 1.996E-02 0 . 0012 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO O.OOOO· 1.568E-02 0 . 0010 - -Total l.352E+Ol 0.8286 1. 112E+OO O. 0681 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.685E+OO 0 . 1033 



RESRAD, Version 5.82 T~ Limi~ = 0.5 year 10/15/99 11: 40 Page 24 
Summary SEAD-63 Construction Worker - Site Specific Parameters 
File : CONSTMAX. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Dependent Pathways 

Water rish Radon Plant Meat Milk All Pathways* 
Radi o-
Nuclide mrem/yr tract. mrem/r·r fr act . mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

l\c-227 O. OOOE+OO 0.0000 b.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.231E+OO 0.0754 
Co-57 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 1.572E-11 0.0000 
Co-60 O.OOOE+OO 0.0000 O.OOOE..-00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.605E-01 0.0160 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O;OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.195E-01 0.0502 
H-3 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0,0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 5.491E-18 0.0000 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.007E-Ol 0.0123 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.868E-Ol 0.0176 
Pu-240 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.862E-01 0.0175 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 4.999E+00 0.3064 
Ra-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 . O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.547E-01 0.0279 
Th-228 .O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.26BE-04 0.0000 
Th-230 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.440E-Ol 0.0088 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.139E+OO 0.4376 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.901E-02 0.0024 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 3.596E-Ol 0.0220 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.320E-02 0.0057 - -Total 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 1.631E+Ol 1.0000 

•sum of all water independent and dependent pathways. 



RESRAD, Ve ~ .82 T½ Limit= 0 . 5 year 10/15/99 11: 4 .'age 25 
Summary SEAu -oJ Const r uc tion Worker - Site Specific Parameters 
File : CONSTMAX.RAD 

Total Dose Contributions TDOSE(i,p,t) for Ir.dividual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Gr ound Inhalation Rildon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr trac t . mrem/vr tract. mrem/yr tract. mrem/yr fract. mrem/yr tract . mrem/vr fract. mrem/yr fract. 

-- -
Ac -227 2 . 179E-01 0.0143 2.918E-01 0.0191 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.215E-01 0.0145 
Co-57 1. 282E-l 7 0. 0000 9.177E-23 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0 . 0000 4.116E-21 0.0000 
Co -60 3.619E-02 0.0024 l.976E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.365E-06 0 . 0000 
Cs-137 5.778E-01 0.0378 2.198E-06 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1 . 188E-03 0.0001 
H-3 O.OOOE+OO 0.0000 3.961E-26 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.075E-28 0.0000 
Pb-210 7.721E-04 0.0001 1.138E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.229E-01 0.0080 
Pu-239 1 . 305E-04 0.0000 7.450E-02 0.0049 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.119E-Ol 0.0139 
Pu-240 6.727E-05 0.0000 7.427E-02 0.0049 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.113E-01 0.0138 
Ra-226 4.601E+OO 0.3012 4.185E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.742E-Ol 0.0245 
Ra-228 7.181E-02 0.0047 7.102E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.241E-03 0.0001 
Th-228 2.243E-06 0.0000 3 . 051E-08 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.463E-08 0.0000 
Th-230 8.227E-02 0.0054 5.677E-02 0.0037 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.737E-02 0.0024 
Th-232 6.876E+OO 0.4502 3.453E-01 0.0226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.965E-01 0.0194 
U-234 l.859E-04 0.0000 2.195E-02 0.0014 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1 . 622E-02 0.0011 
U-235 3 . 171E-01 0.0208 2.102E-02 0.0014 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.612E-02 0.0011 
U-238 5.658E-02 0.0037 1.961E-02 0.0013 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.541E-02 0.0010 -Total 1.284E+Ol 0.8404 9. 112E-Ol O. 0597 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.526E+OO 0.0999 



RESRAD , Vers i on 5.82 T½ Limit a 0.5 yea r 10/15/99 11:40 Page 26 
Summary SEAD- 63 Construction Worker - Site Specific Parameters 
File : CONSTMAX . RAD 

To tal Dose Con t ribut ions TDOS E(i , p,t) f or I ndividual Rad i onucl i des (i) and Pathways (p) 
As mrem / yr and Fraction of Total Dose At t = 4.000E+Ol years 

Wa t er Dependent Pathways 

Wat e r ri s h Radon Plant Meat Milk All Pathwa ys • 
Radi o-
Nu c lide mr em/ vr fract. mrem/vr fract. mrem/vr fract . mrem/yr fract . mrem/yr fract . mrem/yr frac t . mrem/yr fract. 

--
Ac- 227 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 7 . 31 2E-01 0 . 0479 
Co- 57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 0 . 000E+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 1.283E-17 0.0000 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 0 . 000E+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 . 620E-02 0.0024 
Cs - 137 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 5 . 790E-01 0.0379 
11-3 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.042E- 26 0.0000 
Pb-210 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 1.248E-01 0 . 0082 
Pu-239 O. OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE +OO 0.0000 O. OOOE+OO 0 . 0000 2 . 865E-01 0 . 0188 
Pu-240 0.000E+OO 0 . 0000 O. OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.856E-01 0.0187 
Ra -226 O.OOOE +OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.979E+OO 0 . 3260 
Ra - 228 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 7.376E-02 0.0048 
fh - 228 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O. OOOE +OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.298E-06 0.0000 
I'h-230 O. OOOE +OO 0 . 0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 1 . 764E-01 0.0115 
I'h- 232 O. OOOE+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0 . 0000 0 . 000E+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 7.518E+OO 0.4922 
J- 2 34 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 3.836E-02 0.0025 
J-235 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 . 542E-01 0.0232 
J- 238 O. OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 9.160E-02 0 . 0060 

ro t al O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.527E+Ol 1.0000 

' Sum of all wa t er independent and dependent pathways. 



RESRAD,, Ve 82 T½ Limit= 0.5 year 10/15/99 11: 4 age 27 
Summar y St.A Construction Worker - Site Specific Parameters 
File : CONSTMAX.RAD 

Total Dose Contribu t ions TDOSE(i,p, t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.SOOE+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr fract . mrem/yr fra c t. mrem/yr fract. mrem/yr fract. mrem/yr fr act . mrem /yr fract. 
--

t\c -227 1. 295E-Ol O. 0088 1. 734E-01 0.0118 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 1.316E-01 0 . 0089 
:o-57 1.046E-23 0.0000 7.4 88E-29 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.358E-27 0.0000 
:o-6 0 5.030E-03 0 . 0003 2.746E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.163E-06 0.0000 
:s- 137 4.082E-01 0.0278 1. 553E-06 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.392E-04 0.0001 
,- 3 O.OO OE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
Pb-210 4.802E-04 0.0000 7 . 078E-04 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.645E-02 0 . 0052 
?u-2 39 l.303E-04 0.0000 7 . 443E-02 0.0051 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.117E-0 1 0.0144 
~u- 2 4 0 6.714E-05 0.0000 7 . 412E-02 0.0050 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.108E-01 0.0143 
~a -2 2 6 4.515E+OO 0 . 3070 4.525E-03 0.0003 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.124E-01 0 . 0280 
~a - 2 2 8 l . 163E-02 0.0008 1.lSOE-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.009E-04 0 . 0000 
rh-228 9.785E-09 0.0000 l.331E-10 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.074E-10 0 . 0000 
rh-230 l .119E-01 0 . 0076 5.679E-02 0 . 0039 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 .993E-02 0.0027 
:h-232 6.936E+OO 0.4716 3.458E-01 0.0235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2 . 975E-01 0.0202 
J-2 34 1.957E-04 0.0000 2.158E-02 0.0015 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.595E-02 0.0011 
J- 235 3.119E-01 0.0212 2.099E-02 0.0014 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.623E-02 0.0011 
J-238 5 . 561E-02 0.0038 l.928E-02 0.0013 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 1.515E-02 0.0010 -'otal l.249E+Ol 0.8490 7.918E-01 0.0538 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1 .429E+OO 0.0972 



R!:;SPu~,D, Ve rsion 5. 82 T½ Limit= 0.5 year 10/15/99 11: 40 Page 28 
Sumrnar v SEAD-63 Construc tion Korker - Site Specific Parameters 
Fi le : CONSTMAX.RAD 

Total Dose Contributions TDOSE(i,p, t ) for Individua l Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.500E+Ol years 

Water Dependent Pathwa ys 

Wa t e r fish Radon Plant Meat Milk All Pathways • 
Radi o-
Nuclide mrem/ yr fract. mrem/ v_r fract. mrem/yr fract . mrem/yr fract . mrem/yr fract. mrem/yr fract . mrem/vr fract . 

-
Ac - 227 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.344E-01 0.0295 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1.047E-23 0.0000 
Co-60 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 5.031E-03 0.0003 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.090E-01 0.0278 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Pb-210 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 .O.OOOE+OO 0.0000 7.764E-02 0.0053 
Pu - 239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 2.863E-Ol 0.0195 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.850E-Ol 0.0194 
Ra - 226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 4.932E+OO 0.3354 
Ra- 228 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 l.194E-02 0.0008 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 l . 003E-08 0.0000 
Th-230 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.086E-01 0.0142 
Th-232 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 7 . 579E+OO 0.5154 
U- 234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.773E-02 0.0026 
U-235 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.491E-Ol 0.0237 
U-2 38 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.003E-02 0.0061 -Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 1.471E+Ol 1.0000 

•sum of all wa t er independent and dependent pathways . 
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,ummary SEAD Cons truction Worker - Site Specific Parameters 
~i le : CONSTMAX.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (il and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 7.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
:adio-
luclide mrem/yr fract . mrem/yr fr act. mrem/vr fract. mrem/vr fract . mrem/yr fract. mrem/yr fr act. mrem/yr fr act. 
--

,c -227 7 .691E-02 0.0054 l.030E-01 0.0072 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.819E-02 0.0055 
:o -57 8.537E-30 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
o -60 6.991E-04 0 . 0000 3.816E-09 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.616E-07 0.0000 
s-137 2 . 884E-01 0.0201 1.097E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 5.929E-04 0.0000 
-3 0 . 000E+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
b-210 2.987E-04 0.0000 4.402E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.755E-02 0.0033 
u-239 l .302E-04 0 . 0000 7.437E-02 0.0052 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.115E-01 0.0148 
u-240 6 . 700E-05 0 . 0000 7.397E-02 0.0052 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.104E-Ol 0.0147 
a-226 4 . 431E+OO 0.3091 4.701E-03 0.0003 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.328E-01 0.0302 
a-228 l . 883E-03 0.0001 1. 8 62E- 05 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.254E-05 0.0000 
h-228 4.268E-11 0.0000 5.806E-13 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.QOOE+OO 0.0000 O.OOOE+OO 0.0000 4.687E-13 0.0000 
h-230 l . 409E-01 0.0098 5.682E-02 0.0040 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.268E-02 0.0030 
h-2 32 6.945E+OO 0.4845 3.459E-01 0.0241 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.977E- 01 0.0208 
-2 34 2.092E-04 0.0000 2.122E-02 0.00 15 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.568E-02 0 . 0011 
-235 3.067E-01 0.0214 2.098E-02 0.00 15 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.635E-02 0.0011 
-238 5.465E- 02 0.0038 1.895E-02 0.0013 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 1.489E-02 0.0010 

otal 1.225E+Ol 0.8543 7.204E-01 0.0503 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 1.368E+OO 0 . 0955 
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Summary: SEAD-63 Construction Worker - Site Specific Parameters 
file : CONSTMAX.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 7.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr fract. mrem/vr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract . mrem/yr fract . 

-
Ac-227 O. OOOE+OO 0.0000 O. OOOE +OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.581E-Ol 0.0180 
Co-57 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8 . 537E-30 0.0000 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.993E-04 0.0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+60 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.890E-Ol 0.0202 
11-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . 000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Pb-210 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.829E-02 0.0034 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+O0 0 . 0000 O.OOOE+OO 0.0000 2.860E-Ol 0.0200 
Pu-240 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 2.844E-Ol 0.0198 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . 000E+00 0.0000 O.OOOE+OO 0.0000 4.868E+OO 0.3396 
Ra-228 O.OOOE+OO 0.0000 O.QOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.934E-03 0 . 0001 
Th-228 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.373E-ll 0.0000 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.404E-01 0.0168 
Th-232 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 7.589E+OO 0.5294 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.711E-02 0.0026 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 3.441E-Ol 0.0240 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 B.84BE-02 0.0062 

Total O.OOOE+OO 0,0000 0.000E+O0 0.0000 O.OOOE+OO 0.0000 0.O00E+00 0.0000 0.000E+0O 0.0000 O.OOOE+OO 0.0000 l.434E+Ol 1.0000 

.*Sum of all water independent and dependent pathways. 
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Summary Sl:.,,.r63 Construct ion Worker - Site Specific Parameters 
File CONSTMAX. RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

Paren t Product Branch DSR(i ,t ) (mrem/yr)/(pCi/q) 
( i) ( i) Frac t ion • t= O.OOOE+OO 1.000E+OO 5.000E+OO l.OOOE+Ol 2.500E+Ol 4.000E+Ol 5 . 500E+Ol 7.000E+Ol 

- - - -
Ac-2 27 Ac -227 1 . 000E+OO 2.931E+OO 2.831E+OO 2 . 464E+OO 2.071E+OO l.231E+OO 7.312E-01 4.344E- Ol 2 . 581E-01 .. 

Co-57 Co - 57 l.OOOE+OO 2.207E- 01 8.667E-02 2 . 062E-03 l.927E-05 l.572E-11 1.283E-17 l.047E-23 8 . 540E- 30 

Co-60 Co-60 l.OOOE+OO 6 . 985E+OO 6.124E+OO 3.618E+OO 1. 874E+OO 2.605E-Ol 3.620E-02 5.031E-03 6 . 993E-04 

Cs-137 Cs -137 l.OOOE+OO l.462E+OO 1.429E+OO l.302E+OO l.160E+OO 8.195E-Ol 5.790E-01 4.090E-01 2.890E-01 

H-3 H-3 l.OOOE+OO l . 922E-04 5 . 524E-05 3.768E-07 7.376E-10 5.491E-18 4.042E-26 2.941E-34 2.116E- 42 

Pb-21 0 Pb- 210 1.000E+OO 4.430E-Ol 4.292E-Ol 3.781E-01 3.228E-01 2.007E~Ol l.248E-01 7.764E-02 4.829E- 02 

Pu-239 Pu- 239 l.OOOE+OO 2 . 872E-Ol 2.872E-01 2.871E-01 2.870E- 01 2.868E- 01 2.865E-01 2 . 863E-Ol 2.860E-01 
Pu-239 U-2 35 l.OOOE+OO O. OOOE+OO 3.633E-10 l.812E-09 3.614E-09 8.952E-09 l.419E-08 1.934E-OB 2.440E-08 
Pu-239 Pa -231 l.OOOE+OO O.OOOE+OO 9.BlOE- 15 2.445E-13 9.740E-13 6.015E- 12 1.522E-ll 2.843E-11 4.550E- ll 
Pu-239 Ac-227 l . OOOE+OO O.O OOE+OO 3.211E-16 3.869E-14 2.960E-13 4.0GBE- 12 l.478E-11 3.433E-11 6.369E-11 
Pu-239 [DSR(j) 2.872E-01 2 . 872E-01 2.871E-Ol 2.870E-Ol 2.BGBE-01 2 . 865E-01 2.863E-01 2 . BGOE-01 

Pu-240 Pu - 240 1 .000E+OO 2 . 871E-Ol 2.871E-01 2.869E-01 2.868E-01 2.862E-01 2.856E-01 2.850E-01 2.844E-01 
Pu-240 U-236 l . OOOE+OO O. OOOE+OO 1.124E-09 5.605E-09 l.1 17E-08 2.767E- 08 4.384E-OB 5.971E-08 7.527E- 08 
Pu-240 Th - 232 l.OOOE+OO O.OOOE+OO 3.281E-19 0 . 188E-18 3.268E-17 2.029E-16 5.162E-16 9.697E-16 1.561E- 15 
Pu-240 Ra-228 l.OOOE+OO O.OOOE+OO 7.592E-20 0,448E-18 5 . 908E-17 6.562E-16 2.050E-15 4.270E-15 7.308E- 15 
Pu - 240 Th-22 8 1 . 000E+OO O.OOOE+OO 1.093E-20 •l.807E-18 5.251E-17 8.516E- 16 2.960E-15 6.468E-15 l.137E-14 
Pu- 240 ~DSR (j ) 2.871E-Ol 2.871E-01 2.869E-01 2 . 868E-01 2.862E-Ol 2.856E-Ol 2.850E-Ol 2.844E- 01 

Ra-226 Ra - 226 1.000E+OO 4. 918E+OO 4.912E+OO •l .887E+OO 4.856E+OO 4.765E+OO 4.676E+OO 4.589E+OO 4.503E+OO 
Ra-226 Pb-210 l . OOOE+OO O. OOOE+OO l.354E-02 6.347E-02 l.172E- Ol 2.336E- 01 3.030E-Ol 3.432E-Ol 3.653E- 01 
Ra-226 [DSR (j) 4.918E+OO 4.925E+OO •l.950E+OO 4.973E+OO 4 . 999E+OO 4.979E+OO 4.932E+OO 4.868E+OO 

Ra-228 Ra-228 1.000E+OO 2.667E+OO 2.362E+OO l.454E+OO 7.924E-01 1.283E-Ol 2 . 078E-02 3.364E-03 5.44BE-04 
Ra-228 Th-228 l.OOOE+OO O.OOOE+OO 1.290E+OO 2.596E+OO l.839E+OO 3.264E-Ol 5.29BE-02 8.SBOE-03 l.389E-03 
Ra-2213 [DSR(j) 2 .667 E+OO 3.65 2E+OO 4.0SOE+OO 2.632E+OO 4 . 547E-01 7.376E-02 l.194E-02 1.934E-03 

Th-228 Th-228 1.000E+OO 4.524E+OO J.149E+OO '7,391E-Ol l.208E-01 5.268E-04 2.298E-06 l.003E-08 4.373E-ll 

Th-230 Th-230 1.000E+OO 9.016E-02 9.016E-02 '} .015E-02 9.0lSE-02 9.013E-02 9 , 012E-02 9.0llE- 02 9.009E-02 
Th-230 Ra-226 1 . 000E+OO O. OOOE+OO 2.129E- 03 l.062E-02 2.117E-02 S.243E-02 8 . 309E-02 l.132E-01 l.427E- 01 
Th-230 Pb-210 1.000E+OO O. OOOE+OO 2 . 950E-06 ·l.063E-05 2.679E- 04 l.440E-03 3 . 203E- 03 5.314E-03 7.623E-03 
Th-230 [DSR (j) 9.016E-02 9.229E-02 l.OOBE-01 l.116E-01 1.440E-01 l.764E-Ol 2 . 0BGE-01 2.404E- 01 

Th-23:Z Th-232 l.OOOE+OO 4.495E-Ol 4.49 5E-01 •l.495E-01 4.495E-01 4.495E-Ol 4.495E-01 4.495E-Ol 4.495E- 01 
Th-23 2 Ra-228 l.OOOE+OO O.OOOE+OO 3.028E-01 l.205E+OO l. 862E+OO 2.522E+OO 2.628E+OO 2.646E+00 2.648E+OO 
Th - 23 2 Th-228 1 . 000E+OO O.OOOE+OO 8.431E-02 l.lBOE+OO 2.546E+OO 4.168E+OO 4.440E+OO 4.484E+OO 4.491E+OO 
Th-232 [DSR(j ) 4.495E-01 8.366E-Ol 2.835E+OO 4.858E+OO 7.139E+OO 7 . 518E+OO 7.579E+OO 7.589E+OO 



RESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 11: 40 Page 32 
Summarv SEAD-63 Cor,Gtruction \o;orker - Site Specific Parameters 
File CONSTMAX.RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

Parent Product Branch DSR(i,t) (mrem/vr)/(pCi/q) 
, , I 
I l. ( i) Fraction* t= O.OOOE+OO l . OOOE+OO 5.000E+OO 1.000E+Ol 2.SOOE+Ol 4.000E+Ol 5.SOOE+Ol 7.000E+Ol 

--
U-234 U-234 l.OOOE+OO 4. 013E-02 4.009E-02 3.990E-02 3.967E-02 3.899E-02 3.832E-02 3.766E-02 3.701E-02 
U-234 Th-230 1.000E+OO O.OOOE+OO 8.lllE-07 4.046E-06 8.069E-06 2.000E-05 3.172E-05 4.323E-05 5.455E-05 
ll-234 Ra-226 l.OOOE+OO O.OOOE+OO 9.581E-09 2.388E-07 9.512E-07 5.873E-06 1.485E-05 2.775E-05 4.441E-05 
ll -2 34 Pb-210 l . OOOE+OO O.OOOE+OO 8.874E-12 l.072E-09 8 . 233E-09 l.142E-07 4.183E-07 9.787E-07 1 . 827E-06 
l.l-234 [DSR(j) 4.013E-02 4.009E-02 3.991E-02 3 . 968E-02 3.901E-02 3.836E-02 3.773E-02 3.711E-02 

U-235 U-235 l.OOOE+OO 3.691E-Ol 3.687E-01 3.670E-01 3.649E-Ol 3.586E-Ol 3.525E-Ol 3.464E-01 3.405E-01 
lJ-235 Pa-231 l.OOOE+OO O.OOOE+OO l.991E-05 9.910E-05 l . 971E-04 4.841E-04 7.611E-04 l.02BE-03 1.286E-03 
U-235 Ac-227 1.000E+OO O.OOOE+OO 9.751E-07 2.322E-05 8 . 752E- 05 4.617E-04 1 . 0lOE-03 1.650E-03 2.334E-03 
U- 235 }:;DSR(j) 3.691E-01 3.687E-01 3.671E-01 3.652E-Ol 3.596E-Ol 3.542E-Ol 3.491E-01 3 . 441E-01 

U-238 U-238 1.000E+OO 9.593E-02 9.582E-02 9.538E-02 9.483E-02 9.320E-02 9.160E-02 9.002E-02 8.848E-02 
U-238 U-234 l.OOOE+OO O.OOOE+OO l.136E-07 5.656E-07 l.125E-06 2.763E- 06 4.345E-06 5.872E-06 7.345E-06 
U-238 Th-230 l.OOOE+OO O.OOOE+OO l.lSOE-12 2.865E-ll l.142E-10 7.052E-10 l.785E-09 3.335E-09 5.340E-09 
U-238 Ra-226 l.OOOE+OO O.OOOE+OO 9.068E-15 l.128E-12 8.981E-12 l.385E-10 5.595E-10 l . 435E-09 2.920E-09 
U-238 Pb-210 1 . 000E+OO O.OOOE+OO 7.404E-18 3.829E-15 5.918E-14 2.093E-12 1.248E-11 4.078E-11 9.821E-ll 
U-238 J.DSR(i) 9.593E-02 9.582E-02 9.538E-02 9.483E-02 9.320E-02 9 . 160E-02 9.003E-02 8.848E-02 -*Branch Fraction is the cumulative factor for the i't principal radionuclide dauqhter: 
The DSR includes contributions from associated (half-life~ 0.5 yr) daughters. 

CUMBRF(i) = BRF(l)*BRF(2)* ... BRF(i) . 

Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 
Basic Radiation Dose Limit= 10 mrem/yr 

Nuclide 
( i) t= 0.000E+OO l . OOOE+OO 5.000E+OO 1. OOOE+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 
-- --

Ac-227 3.412E+OO 3 . 532E+OO 4.058E+OO 4.827E+OO 8.125E+OO l.368E+Ol 2.302E+Ol 3 . 874E+Ol 
Co- 57 4.531E+Ol l.154E+02 4.849E+03 5.190E+05 6.361E+ll *8.464E+15 *8.464E+15 *8.464E+l5 
Co-60 1. 4 32E+OO 1 . 633E+OO 2.764E+OO 5.336E+OO 3.839E+Ol 2.762E+02 1. 988E+03 1. 4 30E+04 
Cs-137 6 . 839E+OO 6 . 999E+OO 7.678E+OO 8.621E+OO 1 . 220E+Ol 1. 727E+Ol 2.445E+Ol 3.460E+Ol 
H-3 5.202E+04 1.BlOE+OS 2.654E+07 1. 356E+10 *9.594E+l5 *9 . 594E+l5 *9.594E+l5 *9.594E+l5 
Pb-210 2.257E+Ol 2.330E+Ol 2.645E+Ol 3.098E+Ol 4.982E+Ol 8.0lOE+Ol 1.288E+02 2.071E+02 
Pu - 239 3.482E+Ol 3.482E+Ol 3.48·3E+Ol 3.484E+Ol 3.487E+Ol 3.490E+Ol 3.493E+Ol 3 . 496E+Ol 
Pu-240 3.483E+Ol 3.483E+Ol 3.485E+Ol 3.487E+Ol 3.494E+Ol 3.502E+Q1 3.509E+Ol 3.516E+Ol 
Ra-226 2.033E+OO 2.030E+OO 2.020E+OO 2. OllE+OO 2.000E+OO 2.00BE+OO 2,028E+OO 2 . 054E+OO 
Ra-228 3.749E+OO 2.738E+OO 2.469E+OO 3.BOOE+OO 2.199E+O l 1.356E+02 8. 372E+02 5.170E+03 
Th-228 2.211E+OO 3 .176E+OO l.353E+Ol 8.280E+Ol 1. 898E+04 4.351E+06 9.975E+08 2 . 287E+ll 
Th-230 1 . 109E+02 1. 084E+02 9.916E+Ol 8.962E+Ol 6.944E+Ol 5.668E+Ol 4.794E+Ol 4.159E+Ol 
Th-232 2.225E+Ol 1.195E+Ol 3.528E+OO 2.059E+OO 1.401E+OO l.330E+OO 1.319E+OO 1.318E+OO 
U-234 2.492E+02 2. 494E+02 2.506E+02 2.520E+02 2.563E+02 2.607E+02 2.651E+02 2.695E+02 
U- 235 2 . 709E+Ol 2.712E+Ol 2. 724E+Ol 2.738E+Ol 2 . 781E+O l 2.823E+Ol 2.865E+Ol 2.906E+Ol 
U- 238 1. 042E+02 1.044E+02 1. 048E+02 1. 054E+02 l.073E+02 1.092E+02 1. 111E+02 1. 130E+02 

•At specific activity limit 
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Summary : SE..1.~-63 Park Worker - Site Specific Parameters Fi.l . INDUS.RAD 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

Menu Parameter 

D-34 Co-60 , plant/soil concentration ratio, dimensionless 
D-34 Co-60 , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 
D-34 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 
D-34 
D-34 Cs-137+0 , plant/soil concentration ratio, dimensionless 
D-34 Cs-137+0 , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 
D-34 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 
D-34 
D-34 H-3 , plant/soil concentration ratio, dimensionless 
D-34 H-3 , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 
r,_ ~A U-~ milt..-/li,roc-t-n,-.\r-int-=-\.o l"":.t--in lnr; IT.I/ lnri /rll 

·2_j~ 
-231 

RESRAD,· Vt..23pn 5.82 T½ Limit = 0.5 year 10/15/99 
Summary: Sl::AD-63 Park Worker - Site Specific Parameters 

12 = I 
Fl..l~: 

Table of Contents 

Part I: Mixture Sums and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter Summary . .. 2 
Site-Specific Parameter Summary . ..... .. . . .. . ........ .. . . . 6 
Summary of Pathway Selections ......................... .".. 12 
Contaminated Zone and Total .Dose Summary ...... ... ........ 13 
Total Dose Components 

Time = 0. OOOE+OO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Time= l.OOOE+OO .................................... 16 
Time = 5. OOOE+OO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Time = 1. OOOE+Ol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Time "' 2. 500E+Ol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Time c 4. OOOE+Ol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Time m 5. 500E+Ol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
Time m 7. OOOE+Ol . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . 28 

Dose/Source Ratios Summed Over All Pathways ..... .. .. . . . .. 30 
Single Radionuclide Soil Guidelines .. .. . . ..... .. ... . .. . .. 31 
Dose Per Nuclide Summed Over All Pathways . ...... ... ... . .. 33 
Soil Concentration Per Nuclide ... ........ ........... .. . . . 35 

Current 
Value 

8.000E-02 
2.000E-02 
2.000E-03 

4.000E-02 
3.000E-02 
8.000E-03 

4.800E+00 
l.200E-02 
1 . 000F:-0? 

Page 1 
INDUS.RAD 

Default 

8.000E-02 
2.000E-02 
2.000E-03 

4.000E-02 
3.000E-02 
8.000E-03 

4.800E+00 
l.200E-02 
1 . 000F:-0? 

I Parameter 
Name 

RTF( 3, 1) 
RTF( 3, 2) 
RTF( 3,3) 

RTF ( 4, 1) 
RTF( 4, 2) 
RTF ( 4, 3) 

RTF( 5, 1) 
RTF( 5,2) 
R'l'F'I 'i.)I 
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Summary : SEAD-63 Park Worker - Site Specific Parameters File: INDUS.RAD 

Menu 

B-1 
B-1 
B-1 
B-1 
B-1 
8-1 
8-1 

Dose Conversion Factor (and Related) Parameter Summary 
File: DOSFAC.BIN 

Current I Parameter I Value 

Dose conversion factors for inhalation, mrem/pCi: 
6. 720E+OO Ac-227+D 

Co-57 9.070E-06 
Co-60 2 . 190E-04 
Cs-137+0 3.190E-05 
H-3 6.400E-08 
Pa-231 l.280E+OO 

? ~?()F.-0? 

RESRAD, Version 5.82 T½ Li~it • o.~ V@~r 10/15/~9 12:06 ~aq~ 4 
Summary : SEAD-63 Park Worker - Site Specific Parameters File: INDUS.RAD 

Default 

6.720E+OO 
9.070E-06 
2.190E-04 
3.190E-05 
6.400E-08 
1.280E+OO 
? . 320E-02 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

Current 
Menu I Parameter Value Default 

D-34 U-235+D , plant/soil concentration ratio, dimensionless 2 . 500E-03 2.500E-03 
D-34 U-235+D , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 3. 400E-04 3. 400E-04 
D-34 U-235+0 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 
D-34 
D-34 U-236 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 
D-34 U-236 , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 3.400E-04 3.400E-04 
D- 34 U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 
D-34 
D-34 U-238+0 , plant/soil concentration r~tio, dimensionless 2 . 500E-03 2.SOOE-03 
D-34 U-238+0 , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 3.400E-04 3.400E-04 
D-34 U-238+0 , milk/livestock-intake ratio, (pCi/L) / (pCi/d) 6 . 000E-04 6.000E-04 

D-5 Bioaccumulation factors, fresh water, L/kq: 
D-5 Ac-227+0, fish 1.500E+Ol 1.500E+Ol 
D-5 Ac-227+D, crustacea and mollusks 1. OOOE+03 1.000E+03 
r -s 
! 5 Co-57 , fish 3.000E+02 3.000E+02 
I.J -5 Co-57 , crustacea and mollusks 2.000E+02 2.000E+02 
D-5 
0-5 Co-60 , fish 3.000E+02 3.000E+02 
D- 5 Co-60 I crustacea and mollusks 2.000E+02 2.000E+02 
D-5 
0-5 Cs-137+0, fish 2.000E+03 2 . 000E+03 
D-5 Cs-137+0, crustacea and mollusks 1.000E+02 l.OOOE+02 
0-5 
D-5 H-3 , fish 1.000E+OO l . OOOE+OO 
D-5 H-3 I crustacea and mollusks 1.000E+OO l.OOOE+OO 
D-5 
D-5 Pa-231 I fish 1.000E+Ol 1.000E+Ol 
D-'; Pa-231 I crustacea and mollusks 1.100E+02 1.100E+02 
D- 5 
D-5 Pb-210+D, fish 3.000E+02 3.000E+02 
D-5 Pb-210~ crustacea and mollusks 1

• OOOE+02 1.000E+02 
D-5 
D-5 Pu-2] , fish ' .OOOE+Ol 3.000E+Ol 
0-5 Pu-23 . , crustacea and mollusks .OOOE+02 1.000E+02 
1""1 - C. I - --- - - -

I Parameter 
Name 

DCF2 ( 1 l 
DCF2( 2) 
DCF2( 3) 
DCF2 ( 4 l 
DCF2 ( 5) 
DCF2( 6) 
DCF2 ( 7) 

Parameter 
Name 

RTF(l6, 1) 
RTF(16, 2) 
RTF(l6,3) 

RTF ( 17, 1) 
RTF(17,2) 
RTF(17,3) 

RTF(lB, 1) 
RTF(lB,2) 
RTF(lB,3) 

BIOFAC ( 1, 1) 
BIOFAC( 1,2) 

BIOFAC ( 2, 1) 
BIOFAC ( 2, 2) 

BIOFAC ( 3, 1) 
BIOFAC( 3,2) 

BIOFAC( 4, 1) 
BIOFAC ( 4, 2) 

BIOFAC( 5, 1) 
BIOFAC( 5,2) 

BIOFAC ( 6, 1) 
BIOFAC( 6,2) 

BIOFAC ( 7, 1) 
BIOFAC ( 7, 2) 

BIOFAC( 8, 1) 
BIOFAC( 8,2) 

-·- - -- - · 
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Summary : ::, u, 

Menu 

D-5 Th-232 
D-5 Th-232 
0-5 
D-5 U- 234 
0-5 U-234 
D-5 
D-5 U-235+0 
D-5 U-235+0 
D-5 
D-5 U-236 
D-5 U-236 
0-5 
0-5 U-2 38+0 
0-5 U-238+0 

, 
, 

, 
, 

, 
, 

, 
I 

, 
, 
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Park Worker - Site Specific Parameters Fi ~ 
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.NOUS.RAD 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

Current 
Parameter Value Default 

fish 1.000E+02 l.OOOE+02 
crustacea and mollusks 5.000E+02 5.000E+02 

fish - 1.000E+Ol l.OOOE+Ol 
crustacea and mollusks 6.000E+Ol 6.000E+Ol 

fish l.OOOE+Ol l.OOOE+Ol 
crustacea and mollusks 6.000E+Ol 6.000E+Ol 

fish 1. OOOE+Ol 1. OOOE+Ol 
crustacea and mollusks 6.000E+Ol 6.000E+Ol 

fish 1.000E+Ol 1.000E+Ol 
crustacea and mollusks 6.000E+Ol 6.000E+Ol 

Parameter 
Name 

BIOFAC ( 14, 1) 
BIOFAC(l4,2) 

BIOFAC(l5, 1) 
BIOFAC ( 15, 2) 

BIOFAC(l6, 1) 
BIOFAC(l6,2) 

BIOFAC(l7,l) 
BIOFAC ( 1 7, 2) 

BIOFAC(18, 1) 
BIOFAC(l8, 2) 
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Summary: SEAD-63 Park Worker - Site Specific Parameters File: INDUS.RAD 

Site-Specific Parameter Summary 

User 
Menu Parameter Input Default 

R0ll Area of contaminated zone (m**2) 3.439E+03 1.000E+04 
R0ll Thickness of contaminated zone {m) 2.000E+00 2.000E+00 
R0ll Lenqth parallel to aquifer flow (m) 6.l00E+0l 1.000E+02 
ROil Basic radiation dose limit (mrem/yr) l.000E+0l 3.000E+0l 
R0ll Time since placement of material (yr) 0 . 000E+00 0 . 000E+00 
R0ll Times for calculations (yr) 1.000E+00 1 . 000E+00 
R0ll Times for calculations (yr) 5.000E+00 3.000E+00 
R011 Times for calculations (yr) 1.000E+0l 1.000E+0l 
R0ll Times for calculations (yr) 2.500E+0l 3.000E+0l 
R0ll Times for calculations {yr) 4 . 000E+0l l.000E+02 
R0ll Times for calculations {yr) 5.500E+0l 3.000E+02 
R0ll Times for calculations (yr) 7.000E+0l 1.000E+03 
R0ll Times for calculations (yr) not used 0.000E+00 
R0ll Times for calculations (yr) not used 0.000E+00 

R012 Initial principal radionuclide (pCi/q) : Ac-227 1.000E+00 0.000E+O0 
R012 Initial principal radionuclide (pCi/q): Co-57 l.O00E+00 0.000E+00 
R012 Initial principal radionuclide (pCi/q): Co-60 1.000E+00 0.000E+00 
R012 Initial principal radionuclide (pCi/q) : Cs-137 1.000E+00 O.000E+00 
R012 Initial principal radionuclide (pCi/q): H-3 1.000E+0O O.000E+00 
R012 Initial principal radionuclide (pCi/q): Pa-231 1.000E+00 0.000E+00 
R012 Initial principal radionuclide (pCi/q): Pb-210 1.000E+00 O.OOOE+OO 
R012 Initial principal radionuclide (pCi/q) : Pu-239 1.000E+00 O. 000E+00 
R012 Initial principal radionuclide (pCi/q): Pu.-240 1.000E+00 0 . O00E+00 
R012 Initial principal radionuclide (pCi/q): Ra-226 1.000E+00 0 . 000E+00 
R012 Initial principal radionuclide (pCi/q): Ra-228 1.000E+0O 0 . 000E+00 
R012 Initial principal radionuclide (pCi/q): Th-228 1.000E+00 0 . 0O0E+00 
R012 Initial principal radionuclide (pCi/q): Th-230 l.O00E+00 0 . 000E+00 
R012 Initial principal radionuclide (pCi/q): Th-232 1 . 000E+00 0.000E+00 
R012 Initial principal radionuclide (pCi/q): U-234 1.000E+00 0.000E+00 
R012 Initial principal radionuclide (pCi/q): U-235 1. 000E+00 0.000E+00 
R012 Initial principal radionuclide (pCi/q): U-238 l.000E+00 0.000E+00 
R012 Concentration in qroundwater (pCi/L): Ac-227 not used O.000E+00 
R012 Concentration in qroundwater (pCi/L) : Co-57 not used O.OOOE+OO 
R012 Concentration in qroundwater (pCi/L) : Co-60 not used O.OOOE+OO 
R012 Concentration in qroundwater (pCi/L): Cs-137 not used O.000E+00 
R012 Concentration in qroundwater (pCi/L) : H-3 not used 0.00OE+00 
R012 Concentration in qroundwater (pCi/L) : Pa-231 not used 0.000E+00 
R012 Concentration in qroundwater (pCi/L) : Pb-210 not used 0.000E+00 , 
R012 Concentration in qroundwater (pCi/L): Pu-239 not used O.OOOE+OO 
R012 Concentration in qroundwater (pCi/L) : Pu-240 not used O.OOOE+OO 
R012 Concentration in qroundwater (pCi/L): Ra-226 not used O.000E+O0 
R012 Concentration in qroundwater (pCi/L) : Ra-228 not used 0.000E+00 
R012 Concentration in qroundwater (pCi/L): Th-228 not used 0.000E+00 
R012 Concentration in qroundwater (pCi/Ll: Th-230 not used 0.000E+00 
R012 Concentration in qroundwater (pCi/L): Th-232 not used O.OOOE+OO 
R012 Concentration in qroundwater (pCi/L): U-234 not used 0.O00E+00 
R012 Concentration in qroundwater (pCi/L): U-235 not used O.OOOE+OO 
R012 Concentration in qroundwater (pCi/L): U-238 not used O.OOOE+OO 

R013 Cover depth (m) 0.000E+00 O.OOOE+OO 

Used by RESRAD Parameter 
(If different from user input) Name 

--- AREA 
--- THICK0 
--- LCZPAQ 
--- BRDL 
--- TI 
--- T ( 2) 
--- T( 3) 
--- T( 4) 
--- T ( 5) 
--- T ( 6) 
--- T( 7) 
--- T( 8) 
--- T ( 9) 
--- T(l0) 

--- Sl ( 1) 
--- Sl ( 2) 
--- Sl ( 3) 
--- Sl ( 4) 
--- Sl ( 5) 
--- S1 ( 6) 
--- Sl ( 7) 
--- Sl ( 8) 
--- Sl ( 9) 
--- Sl ( 10) 
--- Sl (11) 
--- Sl ( 12) 
--- Sl (13) 
--- Sl ( 14) 
--- Sl ( 15) 
--- S1(16) 
--- Sl (18) 
--- Wl ( 1) 
--- Wl ( 2) --- Wl( 3) 
--- Wl ( 4) 
--- Wl ( 5) 
--- Wl ( 6) 
--- Wl ( 7) 
--- Wl ( 8) 
--- Wl ( 9) --- Wl(l0) 
--- Wl (11) 
--- Wl ( 12) --- Wl(13) --- Wl(14) 
--- Wl ( 15) 
--- Wl ( 16) --- . Wl(lB) 

--- COVER0 
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Site-Specific Parameter Summary (continued) 

Menu 

R013 
R013 
R013 
ROJ3 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Parameter 

Density of cover material (q/cm**3) 
Cover depth erosion rate (m/yr) 
Density of contaminated zone (q/cm••31 
Contaminated zone erosion rate (m/yr) 
Contaminated zone total porosity 
Contaminated zone effective porosity 
Contaminated zone hydraulic conductivity (m/yr) 
Contaminated zone b parameter 
Averaqe annual wind speed (m/sec) 
Humidity in air (q/m **3) 
Evapotranspiration coefficient 
Precipitation (m/yr) 
Irriqation (m/yr) 
Irriqation mode 
Runoff coefficient 
Watershed area for ne arby stream or pond (m**2) 
Accuracy for water/soil computations 

Density of saturated zone (q/cm**3) 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone hydraulic conductivity (m/yr) 
Saturated zone hydraulic qradient 
Saturated zone b parameter 
Water table drop rate (m/yr) 
Well pump intake depth (m below water table) 
Model: Nondispersion (ND) or Mass-Balance (MB) 
Well pumpinq rate (m**3/yr) 

Number of unsaturated zone strata 
Unsat . zone 1, thickness (m) 
Unsat. zone 1, soil density (q/cm••3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat. zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Ac~227 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm••3/q) 
Leach rate (/yr) 
Solubility constan t 

Distribution coefficients for Co-57 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubil i ty constant 

User 
Input 

not used 
not used 
1.500E t 00 
6.000E-05 
3.700E-01 
1 .7 50E-Ol 
2 . 080E+02 
7.750E+OO 
3.000E+OO 
6 . 600E+OO 
7 . lOOE-01 
7 . 500E-01 
Q; OOOE+OO 
overhead 
2.000E-01 
l . 300E+07 
l . OOOE-03 

1.500E+OO 
3 . 700E-01 
1.750E-01 
2.080E+02 
l . 200E-02 
l . 040E+Ol 
O.OOOE+OO 
3.000E+OO 
ND 
5.000E+Ol 

1 
l.OOOE+OO 
1.500E+OO 
3.700E-01 
1 . 750E-01 
1.040E+Ol 
2.0BOE+02 

2.000E+Ol 
2.000E+Ol 
2.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

1.000E+03 
1 . 000E+03 
l.OOOE+03 
O.OOOE+OO 
O. OOOE+OO 

Defaul t 

l.500E+OO 
l.OOOE-03 
l.500E+OO 
l .OOOE-03 
4 . 000E-01 
2.000E-01 
l.OOOE+Ol 
5.300E+OO 
2.000E+OO 
8.000E+OO 
5.000E-01 
1.000E+OO 
2.000E-01 
overhead 
2 . 000E-01 
1.000E+06 
l.OOOE-03 

l .500E+OO 
4 . 000E-01 
2.000E-01 
l.OOOE+02 
2.000E-02 
5.300E+OO 
l.OOOE-03 
l.OOOE+Ol 
ND 
2.SOOE+02 

1 
4.000E+OO 
l.SOOE+OO 
4.000E-01 
2.000E-01 
5 . 300E+OO 
1.000E+Ol 

2 . OOOE+Ol · 
2 . 000E+Ol 
2.000E+Ol 
0.000E+OO 
O. OOOE+OO 

l . OOOE+03 
1. OOOE+03 
l.OOOE+03 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

Romberq failures occurred 

2 . 876E-03 
not used 

5.799E-05 
not used 

Pa r ameter 
Name 

DENSCV 
VCV 
DENSCZ 
vcz 
TPCZ 
EPCZ 
HCCZ 
BCZ 
WIND 
HUMID 
EVAPTR 
PRECIP 
RI 
!DITCH 
RUNOFF 
WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
HCSZ 
HGWT 
BSZ 
VWT 
DWIBWT 
MODEL 
uw 
NS 
H ( 1) 
DENSU Z( l) 
TPUZ (1) 
EPUZ( l) 
BUZ(l) 
HCUZ(l) 

DCNUCC ( 1) 
DCNUCU( 1, 1 ) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

DCNUCC ( 2 ) 
DCNUCU ( 2 , 1) 
DCNUCS( 2 ) 
ALEACH( 2 ) 
SOLUBK( 2 ) 
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Site-Specific Parameter Summary (continued) 

Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R0lr:; 
ROH 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Parameter 

Distribution coefficients for Co-60 
Contaminated zone (cm••3/q) 
Unsaturated zone 1 (cm••3/q) 
Saturated zone (cm••3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Cs-137 
Contaminated zone (cm••3/q) 
Unsaturated zone 1 (cm••J/q) 
Saturated zone (cm•*3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for H-3 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pa-231 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pb-210 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm••J/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pu-239 
Contaminated zone (cm••3/q) · 
Unsaturated zone 1 (cm••3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Di;tribution coefficients for Pu-240 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

1 . 000E+03 
1.000E+03 
1.000E+03 
0.000E+00 
0.000E+00 

1.000E+03 
1. O00E+03 
1.000E+03 
0.000E+00 
0.000E+00 

0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 

5.000E+0l 
5.000E+0l 
5.000E+0l 
0.000E+00 
0.000E+00 

1.000E+02 
1.000E+02 
1.000E+02 
0.000E+0O 
0.000E+00 

2.000E+03 
2.000E+03 
2.000E+03 
0.000E+00 
0.000E+00 

2.000E+03 
2. 000E+03 ' 
2.000E+03 
0.000E+O0 
0.000E+00 

Default 

l.000E+03 
1. 000E+03 
1.000E+03 
0.000E+00 
0.0O0E+00 

1.000E+03 
l.000E+03 
1.000E+03 
0.000E+0O 
0.0O0E+00 

0.000E+00 
0.00OE+00 
0.000E+00 
0.00OE+00 
0.000E+00 

S.000E+0l 
5.000E+0l 
5.000E+0l 
0.0O0E+00 
0.0O0E+0O 

1.000E+02 
1.000E+02 
l.000E+02 
0.000E+00 
0.0O0E+0O 

2.000E+03 
2. 000E+03 . 
2.000E+03 ' 
0.0O0E+00 
0.00OE+00 

2.000E+03 
2.000E+03 
2.000E+03 
O.00OE+00 
0.000E+00 

Used by RESRAD 
(If different from user input) 

5.799E-05 
not used 

5.799E-05 
not used 

3.449E-01 
not used 

1.156E-03 
not used 

5.790E-04 
not used 

2.900E-05 
not used 

2.900E-05 
not used 

Parameter 
Name 

DCNUCC( 3) 
DCNUCU ( 3, 1) 
DCNUCS( 3) 
ALEACH( 3) 
SOLUBK( 3) 

DCNUCC( 4) 
DCNUCU ( 4, 1) 
DCNUCS( 4) 
ALEACH( 4) 
SOLUBK( 4) 

DCNUCC( 5) 
DCNUCU ( 5, 1) 
DCNUCS( 5) 
A.LEACH ( 5) 
SOLUBK( 5) 

DCNUCC( 6) 
DCNUCU( 6,1) 
DCNUCS( 6) 
ALEACH( 6) 
SOLUBK( 6) 

DCNUCC( 7) 
DCNUCU ( 7, 1 ) 
DCNUCS( 7) 
ALEACH( 7) 
SOLUBK( 7) 

DCNUCC( 8) 
DCNUCU( 8,1) 
DCNUCS( B) 
ALEACH( 8) 
SOLUBK( 8) 

DCNUCC( 9) 
DCNUCU( 9,1) 
DCNUCS( 9) 
ALEACH( 9) 
SOLUBK( 9) 
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Site-Specific Parame t er Summary (continued) 

Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
ROl 6 
R016 

;l.016 
;l.016 
'.l.016 
'.l.016 
~016 
~016 

\016 
\016 
W16 
W16 
Wl6 
l016 

l016 
W16 
Wl 6 
lO 16 
lOl 6 
W16 

\016 
\016 
\016 
\016 
lOl 6 
t016 

tOl 6 
t016 
lOl 6 
tOl 6 
l016 
:016 

Parameter 

Distribution coefficients for Ra-226 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm~~3/q) 
Leach rate ( /yr) 
Solubility constant 

Distribution coefficients for Ra-228 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-228 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-230 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-232 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-23 4 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-235 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O. OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6,000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Default 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O. OOOE+OO 

7.000E+Ol 
7 . 000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O. OOOE+OO 
O.OOOE+OO 

6 . 000E+04 
6.000E+04 
6 . OOOE+·04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5 . 000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

8.266E-04 
not used 

8.266E-04 
not used 

9.667E-07 
not used 

9.667E-07 
not used 

9 . 667E-07 
not used 

l.156E-03 
not used 

l.156E-03 
not used 

Parameter 
Name 

DCNUCC(lO) 
DCNUCU ( 10, 1 ) 
DCNUCS ( 10) 
ALEACH(lO) 
SOLUBK ( 10) 

DCNUCC ( 11) 
DCNUCU ( 11 , 1 ) 
DCNUCS(ll) 
ALEACH(ll) 
SOLUBK(ll) 

DCNUCC(l2) 
DCNUCU(l2,l) 
DCNUCS ( 12) 
ALEACH (12) 
SOLUBK ( 12) 

DCNUCC (13) 
DCNUCU ( 13, 1 ) 
DCNUCS (13) 
ALEACH(13) 
SOLUBK ( 13) 

DCNUCC ( 14) 
DCNUCU ( 1 4 , 1 ) 
DCNUCS(l4) 
ALEACH(14) 
SOLUBK ( 14) 

DCNUCC ( 15) 
DCNUCU(15,l ) 
DCNUCS(l5) 
ALEACH ( 15) 
SOLUBK ( 15) 

DCNUCC ( 16) 
DCNUCU ( 16, 1) 
DCNUCS(16) 
ALEACH(16) 
SOLUBK(16) 
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Site-Specific Parameter Summary (continued) 

Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R017 
R017 
R017 
R017 
R017 
R017 
ROI 7. 
R017 
R017 
R017 
R017 
R017 
R017 

ROIS 

Parameter 

Distribution coefficients for U-238 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) -
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for dauqhter U-236 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm••3/q) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (m**3/yr) 
Mass loadinq for inhalation (q/m**3) 
Exposure duration 
Shieldinq factor, inhalation 
Shieldinq factor, external qamma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flaq, external qamma 
Radii of shape factor array (used if FS = -1): 

Outer annular radius (m), rinq 1: 
Outer annular radius (ml, rinq 2: 
Outer annular radius (m), rinq 3: 
Outer annular radius (m), rinq 4: 
Outer annular radius (m), rinq 5: 
Outer annular radius (m), rinq 6: 
Outer annular radius (ml, rinq 7: 
Outer annular radius (ml, rinq 8: 
Outer annular radius (m), rinq 9: 
Outer annular radius (ml, rinq 10: 
Outer annular radius (m), rinq 11: 
Outer annular radius (m), rinq 12: 

Fractions of annular areas within AREA: 
Rinq 1 
Rinq 2 
Rinq 3 
Rinq 4 
Rinq 5 
Rinq 6 
Rinq 7 
Rinq 8 
Rinq 9 
Rinq 10 
Rinq 11 
Rinq 12 

Fruits, vegetables and grain consumption (kg/yr) 

User 
Input 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
S.OOOE+Ol 
O.OOOE+OO 
O.OOOE+OO 

S.OOOE+03 
l.OOOE-04 
2.500E+Ol 
4.000E-01 
7.000E-01 
4.000E-01 
1.000E-01 
1.000E+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 

Default 

5.000E+Ol 
S.OOOE+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

8.400E+03 
l.OOOE-04 
3.000E+Ol 
4.000E-01 
7.000E-01 
S.OOOE-01 
2.SOOE-01 
1.000E+OO 

5.000E+Ol 
7. 071E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O. OOOE+OO 
O,OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.000E+OO 
2.732E-01 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

. 0. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.600E+02 

Used by RESRAD 
(If different from user input) 

l.156E-03 
not used 

1.156E-03 
not used 

>0 shows circular AREA. 

Parameter 
Name 

DCNUCC ( 18) 
DCNUCU (18, 1) 
DCNUCS ( 18) 
ALEACH ( 18) 
SOLUBK ( 18) 

DCNUCC ( 17) 
DCNUCU ( 17, 1 ) 
DCNUCS(l7) 
ALEACH (17) 
SOLUBK ( 17) 

INHALR 
MLINH 
ED 
SHF3 
SHFl 
FIND 
FOTD 
FS 

RAD SHAPE ( 1) 
RAD SHAPE( 2) 
RAD SHAPE( 3) 
RAD SHAPE( 4) 
RAD SHAPE( 5) 
RAD SHAPE( 6) 
RAD SHAPE( 7) 
RAD SHAPE( 8) 
RAD SHAPE( 9) 
RAD SHAPE ( 10) 
RAD SHAPE(ll) 
RAD_SHAPE { 12) 

FRACA( 1) 
FRACA( 2) 
FRACA ( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA(lO) 
FRACA(ll) 
FRACA{ 12) 

DIET (1) 
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Site - Specific Parameter Summary (continued) 

User Used by RESRAD 
Menu Parameter Input Default (If different from us er input) 

R018 Lea f y veqetable consumption ( kq/yr) not used 1.400E+Ol - - -
R018 Milk consumpti on (L/yr) not used 9 . 200E+Ol - - -
R018 Meat and poultry consumption (kq/yr) not used 6.300E+Ol -- -
R018 Fish consumption ( kq/yr) not used 5. 400E+OO ---
ROIS Other seafood consumption - (kq/yr) not used 9.000E-01 ---
ROIS Soil inqestion rate (q/yr) 1.750E+Ol 3.650E+Ol ---
ROIS Drinkinq water intake (L/yr) l . 750E+02 5.100E+02 ---
ROIS Contamination fraction of drinkinq water 1.000E+OO l.OOOE+OO ---
R018 Contamination fraction of household water not used 1.000E+OO ---
R018 Contamination fraction of livestock water not used l.OOOE+OO - --
~018 Contamination fraction of irriqation water not used 1.000E+OO ---
~018 Contamination fraction of aquatic food not used 5.000E-01 ---
K018 Contamination fraction of plant food not used -1 - - -
'.l.018 Contamination fraction of meat not used -1 ---
'.l.018 Contamination fraction of milk not used -1 ---

'.l.019 Livestoc k fodder intake for meat ( kq/day) not used 6.800E+Ol ---
~019 Livestock fodder intake for milk (kq/day) not used 5.500E+Ol ---
~019 Livestoc k water int a ke for meat (L/day) not used 5.000E+Ol ---
~019 Livestock water intake for milk (L/day) not used 1.600E+02 ---
~019 Livestock soil intake (kq / day) not used 5.000E- 01 ---
~019 Mass loadinq for foliar deposition (q/m**3) not used 1.000E-04 ---
\019 Depth of soil mixinq layer (ml 1.500E-Ol 1. 500E- Ol - - -
\019 Depth of roots (m) not used 9.000E-01 ---
\019 Drinkinq water fraction from qround water 1.000E+OO 1.000E+OO -- -
\019 Household water fraction from qround water l.OOOE+OO 1.000E+OO -- -
\019 Livestock water fra c tion fr om qround water not used 1.000E+OO ---
\019 Irriqation fraction from qround water not used 1 . 000E+OO ---

U98 Wet weiqht crop yield for Non-Leafy (kq/m••21 not used 7.000E-01 ---
U9B Wet weiqht crop yield for Leafy (kq/m,..;!) not used 1.SOOE+OO -- -
U9B We t weiqht crop yield for Fodder (kq/m**;!J not used 1.lOOE+OO - - -
U9B Growinq Season for Non-Leafy (years) not used l.700E-Ol ---
U9B Growinq Season for Leafy (years) not used 2.500E-01 ---
U9B Growinq Season for Fodder (years) not used 8.000E-02 ---
U9B Translocation Factor for Non-Leafy not used l.OOOE-01 ---
U9B Translocation Factor for Leafy not used l.OOOE+OO ---
U9B Transloca tion Factor for Fodder not used l.OOOE+OO ---
U9B Dry Foliar Interception Fraction for Non-LEiafy not used 2.500E- 01 ---
U9B Dry Foliar Interception Fraction for Leafy not used 2.500E-Ol ---
U9B Dry Foliar Interception Fraction for Fodder not used 2.SOOE-01 ---
U9B Wet Foliar Interception Fraction for Non- Luafy not used 2.500E-Ol ---
U98 Wet Foliar Interception Fraction for Leafy not used 2.500E-01 ---
U98 Wet Foliar Interception Fracti on for Fodder not used 2.500£-01 ---
U9B Weatherinq Removal Constant for Veqetation not used 2.000E+Ol ---
:14 C-12 concentration in water (q/cm**3) not used 2.000E-05 ---
:14 C-12 concentration in contaminated soil (q/q) not used 3.000E-02 ---
:14 Fraction of veqetation carbon from soil not used 2.000E-02 ---
:14 Fraction of veqetation carbon from air not used 9.800£-01 ---
:14 C-14 evasion layer thickness in soil (ml not used 3.000E-01 ---

I Parame ter 
Name 

DIET(2) 
DIET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
SOIL 
DWI 
FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FMEAT 
FMILK 

LFI5 
LFI6 
LWI5 
LWI6 
LSI 
MLFD 
DM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV (1) 
YV( 2 ) 
YV(3) 
TE(l) 
TE(2) 
TE(3) 
TIV(l) 
TIV(2) 
TIV (3) 
RDRY(l) 
RDRY(2) 
RDRY(3) 
RWET(l) 
RWET(2) 
RWET(3) 
WLAM 

Cl2WTR 
Cl2CZ 
CSOIL 
CAIR 
DMC 
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Site-Specific Parameter Summary (continued) 

Menu 

C14 
Cl4 
Cl4 
Cl4 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

Parameter 

C-14 evasion flux rate from soil (1/sec) 
C-12 evasion flux rate from soil (1/sec) 
Fraction of qrain in beef cattle feed 
Fraction of qrain in milk ~ow feed 

Storaqe times of contaminated foodstuffs (days): 
Fruits, non-leafy veqetables, and qrain 
Leafy veqetables 
Milk ·-Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of buildinq foundation (m) 
Bulk density of buildinq foundation (q/cm** 3) 
Total porosity of the cover material 
Total porosity of the buildinq foundation 
Volumetric water content of the cover material 
Volumetric water content of the foundation 
Diffusion coefficient for radon qas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixinq (m) 
Averaqe buildinq air exchanqe rate (1/hr) 
Heiqht of the buildinq (room) (m) 
Buildinq interior area factor 
Buildinq depth below qround surface (m) 
Emanatinq power of Rn-222 qas 
Emanatinq power of Rn-220 qas 

Summary of Pathway Selections 

1 
2 
3 
4 
5 
6 
7 
8 
9 
Find 

Pathway 

external qarnma 
inhalation (w/o radon) 
plant inqestion 
meat inqestion 
milk inqestion 
aquatic foods 
drinkinq water 
soil inqestion 
radon 
peak pathway doses 

User Selection 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 

active 
active 

suppressed 
suppressed 

User Used by RESRAD 
Input Default (If different from user input) 

not used 7.000E-07 ---
not used 1. OOOE-10 ---
not used 8.000E-01 ---
not used 2.000E-01 ---

1. 400E+Ol 1. 400E+0l ---
1.000E+OO l.OOOE+OO ---
1.000E+OO l.OOOE+OO ---
2.000E+Ol 2.000E+Ol ---
7.000E+OO 7.000E+OO ---
7.000E+OO 7 . 000E+OO ---
1.000E+OO l . OOOE+OO ---
l.OOOE+OO l.OOOE+OO ---
4.500E+Ol 4.S00E+0l ---
not used l.SOOE-01 ---
not used 2.400E+00 ---
not used 4.000E-01 ---
not used l.000E-01 ---
not used 5.000E-02 ---
not used 3.000E-02 ---
not used 2.000E-06 ---
not used 3.000E-07 ---
not used 2.000E-06 ---
not used 2.000E+OO ---
not used 5.000E-01 ---
not used 2.SOOE+OO ---
not used O.OOOE+OO ---
not used -1.000E+OO ---
not used 2.SOOE-01 ---
not used 1.SOOE-01 ---

Parameter 
Name 

EVSN 
REVSN 
AVFG4 
AVFG5 

STOR T(l) 
STOR T(2) 
STOR T(3) 
STOR T(4) 
STOR T(5) 
STOR T(6) 
STOR T(7) 
STOR T(B) 
STOR_T(9) 

FLOOR 
DENSFL 
TPCV 
TPFL 
PH20CV 
PH20FL 

OIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FAI 
DMFL 
EMANA ( 1) 
EMANA(2) 
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ContaminaLed Zone Dimensions Initial Soil Concentrations, pCi/q 

Area: 
Thickness: 

Cover Depth: 

3439.00 square meters 
2.00 meters 
0.00 meters 

Ac-227 
Co-57 
Co-60 
Cs-137 
H-3 
Pa-231 
Pb-210 
Pu-239 
Pu-240 
Ra-226 
Ra-228 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 

l.000E+00 
l.000E+00 
1.000E+00 
l.000E+00 
l.000E+00 
1.000E+00 
1.000E+00 
l.000E+00 
l.000E+00 
1.000E+00 
l.000E+00 
1.000E+00 
1.000E+00 
l.000E+00 
1.000E+00 
1.000E+00 
1.000E+00 

Total Dose TDOSE(t), mrem/y r 
Basic Radia ti on Dose Limit= 10 mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years) 
TDOSE(t) 

M(t) 

0.000E+00 
l.82BE+0l 
1.82BE+00 

l.000E+00 
l.744E+0l 
l.744E+00 

1aximum TDOSE(t): l.828E+0l mrem/yr 

5.000E+00 
l.522E+0l 
l.522E+00 

l.000E+0l 
1.364E+0l 
l.364E+00 

2.500E+0l 
1. l 96E+0l 
l.196E+00 

at t = 0.000E+00 years 

4.000E+0l 
1.150E+0l 
l.150E+00 

5.500E+0l 
l.126E+0l 
l . 126E+00 

7.000E+0l 
1 . 109E+0l 
l.109E+00 



RESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 12:06 Paqe 14 
Summary: SEAD-63 Park Worker - Site Specific Parameters File: INDUS. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr tract. mrem/y~ tract. mrem/yr tract. mrem/yr tract. mrem/yr fr act. mrem/yr tract. mrem/yr fract. 

-
Ac-227 7 . 062E-01 0.0386 l.152E-Ol 0.0063 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.295E-01 0.0071 
Co-57 l . 784E-Ol 0.0098 1.555E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+DO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.033E-05 0.0000 
Co-60 5 . 646E+OO 0.3089 3.754E-06 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO -0.0000 2.354E-04 0.0000 
Cs-137 l.180E+OO 0.0646 5.468E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.375E-04 0.0000 
H-3 O.OOOE+OO 0.0000 1.884E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.600£-07 0.0000 
Pa-231 6.749E-02 0.0037 2.194E-02 0.0012 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.275E-02 0.0051 
Pb-210 2.215E-03 0.0001 3.977E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.361E-02 0.0035 
Pu-239 1.057E-04 0.0000 7.354E-03 0.0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.097E-02 0.0017 
Pu-240 5.469E-05 0.0000 7.354E-03 0.0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 3.097£-02 0.0017 
Ra-226 3.910E+OO 0.2139 1.474E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.164E-02 0.0006 
Ra-228 2.086E+OO 0.1141 8.708E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.260E-02 0.0007 
Th-228 3.570E+OO 0.1953 5.914E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.070E-03 0.0004 
Th-230 4.321E-04 0.0000 5.SBBE-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.795E-03 0.0003 
Th-232 l.869E-04 0.0000 2.BllE-02 0.0015 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.389E-02 0.0013 
U-234 1. 4 4 9E-04 0. 0000 2.263E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.476E-03 0.0001 
U-235 2.682E-01 0.0147 2.lOBE-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.336E-03 0.0001 
U-238 4.791£-02 0.0026 2.023E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.354E-03 0.0001 - -Total l.766E+Ol 0.9664 l.987E-01 0.0109 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.157E-01 0.0227 



RESRAD, Ver __ . 82 T½ Limit= 0.5 year 10/15/99 12:0t aqe 15 
Summary : SEAu-o3 Park Worker - Site Specific Parameters File: ~r-lDUS.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract. 

Ac-227 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.509E-01 0.0520 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.784E-01 0.0098 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 5.646E+OO 0.3089 
Cs -137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.180E+OO 0.0646 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 1.889E-04 0.0000 
Pa-231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.822E-01 0.0100 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.623E-02 0.0036 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.843E-02 0.0021 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.838E-02 0.0021 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.922E+OO 0.2146 
Ra-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.099E+OO 0 .114 8 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.583E+OO 0.1960 
fh-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.082E-02 0.0006 
fh-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.219E-02 0.0029 
:J-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.884E-03 0.0003 
'.J -235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.726E-01 0.0149 
:J-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 5.229E-02 0.0029 

rotal 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.828E+Ol 1.0000 

•sum of all water independent and dependent pathways. 



RESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 12:06 Paqe 16 
Summary: SEAD-63 Park Worker - Site Specific Parameters File: INDUS. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fr act. mrern/y_r fr act. rnrem/yr fract. mrem/yr tract. mrem/yr fract. mrern/yr fr act. mrem/yr fr act. 

-
Ac-227 6.821£-01 0.0391 1.113£-01 0. 0064 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.251£-01 0.0072 
Co-57 7.005£-02 0.0040 6.106£-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.055£-06 0.0000 
Co-60 4.950E+OO 0.2838 3.291E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.064E-04 0.0000 
Cs-137 1.153£+00 0. 0661 5.343E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.275£-04 0.0000 
H-3 O.OOOE+OO 0.0000 5.414E-05 0.0000 O·. OOOE+OO O. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.609£-07 0.0000 
Pa-231 8.949E-02 0.0051 2.552£-02 0.0015 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.669E-02 0.0055 
Pb-210 2.146£-03 0.0001 3.853E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.163£-02 0.0035 
Pu-239 l.057E-04 0.0000 7.354E-03 0.0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.097E-02 0.0018 
Pu-240 5.468E-05 0.0000 7.353E-03 0.0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.097E-02 0.0018 
Ra-226 3.906E+OO 0.2239 l.594E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.357E-02 0.0008 
Ra-228 2.865E+OO 0.1643 1. 7 64E-03 0. 0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 l.318E-02 0.0008 
Th-228 2.485E+OO 0.1425 4.117E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.921E-03 0.0003 
Th-230 2.125E-03 0.0001 5.58BE-03 0.0003 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.BOOE-03 0.0003 
Th-232 3.035£-01 0.0174 2.823E-02 0.0016 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.545E-02 0.0015 
U-234 l.447E-04 0.0000 2.260E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.473E-03 0.0001 
U-235 2.679E-Ol 0.0154 2.107E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.336E-03 0.0001 
U- 238 4.785£-02 0.0027 2.020E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.351E-03 0.0001 -Total l.682E+Ol 0.9646 1.982E-01 0.0114 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.151E-Ol 0.0238 



RESRAD, Ver 82 T½ Limit= 0.5 year 10/15/99 12: 0, aqe 17 
Summary : SEAL , Park Worker - Site Specific Parameters File ,~DUS.RAD 

Total Dose Contributions TDOSE(i,p, t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of T~tal Dose At t = l.OOOE+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio -
Nuclide mrem/yr fra c t. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr fract . mrem/yr frac t . 

Ac-2 27 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.184E-01 0 . 0527 
Co-57 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.00SE-02 0 . 0040 
Co -60 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4 . 950E+OO 0.2838 
Cs-137 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 1. l 53E+OO O. 0661 
H-3 5.008E-03 0.0003 0.000E+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5 . 062E-03 0.0003 
Pa-231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.117E-01 0.0121 
Pb-210 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.416E-02 0.0037 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.843E-02 0.0022 
Pu-240 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.838E-02 0.0022 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o.ooob O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.919E+OO 0.2247 
Ra-228 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 2 . BBOE+OO 0.1651 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 2.494E+OO 0.1430 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.251E-02 0.0007 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.572E-01 0.0205 
U-234 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 4.878E-03 0 . 0003 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 2.723E-01 0.0156 
U-238 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.223E-02 0.0030 

Total 5.00BE-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 l.744E+Ol 1.0000 

*Sum of all water independent and dependent pathways. 



RESRAD, Version 5.82 T½ Limit 2 0.5 year 10/15/99 12:06 Paqe 18 
Summacy : SEAD-63 Park Worker - Site Specific Parameters File: INDUS. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/v.r fr act. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fr act. mrem/yr fract. 

--
Ac-227 5.937E-01 0.0390 9.684E-02 0.0064 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.089E-Ol 0.0072 
Co-57 1.667E-03 0.0001 1. 4 53E-09 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.648E-08 0.0000 
Co-60 2.924E+OO 0.1921 1.945E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.219E-04 0.0000 
Cs-137 1.051£+00 0.0690 4.870E-07 0.0000 O.OOOE+~O 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.897E-04 0.0000 
H-3 O.OOOE+OO 0.0000 3.692E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.098E-09 0.0000 
Pa-231 1. 700E-01 0. 0112 3.860E-02 0.0025 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.lllE-01 0.0073 
Pb-210 1.891E-03 0.0001 3.395E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.430E-02 0.0036 
Pu-239 l.057E-04 0.0000 7.352E-03 0.0005 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.097E-02 0.0020 
Pu-240 5.465E-05 0.0000 7.349E-03 0.0005 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.095E-02 0.0020 
Ra-226 3.886E+OO 0.2552 2.035E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.068E-02 0.0014 
Ra-228 3.186E+OO 0.2092 3.442E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.093E-02 0.0007 
Th-228 5.833E-01 0.0383 9.663E-04 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.lSSE-03 0.0001 
Th-230 8.876E-03 0.0006 5.588E-03 0.0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.830E-03 0.0003 
Th-232 1.874E+OO 0.1231 2.970E-02 0.0020 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.143E-02 0.0021 
U-234 l.442E-04 0.0000 2.250E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.462E-03 0.0002 
U-235 2.667E-01 0.0175 2.lOOE-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.334E-03 0.0002 
U-238 4.763E-02 0.0031 2. OllE-03 0. 0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.340E-03 0.0002 -Total 1.459E+Ol 0.9586 1. 967E-01 0. 0129 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.12BE-01 0.0271 



RESRAD, •Ver a2 T½ Limit= 0.5 year 10/15/99 12: Ol aqe 19 
Summary : SEA .. J Park Worker - Site Specific Parameters File mus.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction o f Total Dose At t = 5.000E+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
Radio -
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr fr act. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

- --
Ac-227 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.994E-01 0.0525 
Co-57 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 667E-03 0. 0001 
Co-60 O.OOOE+OO 0.0000 O.OO OE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 2.925E+OO 0.1921 
Cs - 1:17 O.OOOE+OO 0.0000 O.OO OE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.051E+OO 0.0690 
fl- 3 2.043E-02 0.0013 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.043E-02 0.0013 
Pa-231 O.OOOE+OO 0.0000 O.OO OE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.196E-01 0.0210 
Pb-210 O. OOOE+OO 0 . 0000 O.OO OE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.653E-02 0.0037 
Pu-239 O.OOOE+OO 0.0000 O.OO OE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.842E-02 0.0025 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.836E-02 0.0025 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.907E+OO 0.2566 
Ra-228 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 3 .2 00E+OO 0.2102 
Th-228 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.854E-01 0.0384 
fh-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 1.929E-02 0.0013 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 1.935E+OO 0.1271 
j-234 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.856E-03 0.0003 
ll -235 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.711E-Ol 0.0178 
J-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.198E-02 0.0034 
~ 

Total 2 . 043E-02 0.0013 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.00OE+O0 0 . 0000 0.000E+O0 0.0000 O.OOOE+OO 0.0000 1.522E+Ol 1.0000 

•sum of all water independent and dependent pathways. 



RESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 12:06 Paqe 20 
Summary: SEAD-63 Park Worker - Site Specific Parameters File: INDUS. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) .. As mrem/yr and Fraction of Total Dose At t = 1.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fr act. mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/vr fract. 

Ac-227 4.991E-01 0.0366 8.141E-02 0.0060 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.152E-02 0.0067 
Co-57 1.557E-05 0.0000 1. 358E-11 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.015E-10 0.0000 
Co-60 l.515E+OO 0.1111 l.007E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.315E-05 0.0000 
Cs-137 9.359E-01 0.0686 4.338E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.470E-04 0.0000 
H-3 O.OOOE+OO 0.0000 7.228E-10 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.149E-12 0.0000 
Pa-231 2.555E-Ol 0.0187 5.248E-02 0.0038 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.263E-Ol 0.0093 
Pb-210 1. 614E-03 0. 0001 2.898E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.635E-02 0.0034 
Pu-239 l.056E-04 0.0000 7.350E-03 0.0005 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.096E-02 0.0023 
Pu-240 5.461E-05 0.0000 7.344E-03 0.0005 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.093E-02 0.0023 
Ra-226 3.862E+OO 0.2832 2.S0SE-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.833E-02 0.0021 
Ra-228 2.071E+OO 0.1518 2.430E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.618E-03 0.0005 
Th-228 9.530E-02 0.0070 l.579E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.BBBE-04 0.0000 
Th-230 1. 727E-02 0.0013 5.589E-03 0.0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.883E-03 0.0004 
Th-232 3.466E+OO 0.2541 3.150E-02 0.0023 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 3.666E-02 0.0027 
U-234 l.440E-04 0.0000 2.237E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.448E-03 0.0002 
U-235 2.652E-01 0.0194 2.092E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 2.333E-03 0.0002 
U-238 4.736E-02 0.0035 2.000E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.327E-03 0.0002 

Total l.303E+Ol 0.9554 l.951E-01 0.0143 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4,102E-Ol 0.0301 



RESRAD, Ver. 82 T½ Limit= 0.5 year 10/15/99 12: 0t., aqe 21 
Summary: SEA~ vJ Park Worker - Site Specific Parameters File _NOUS. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of ,Total Dose At t = 1. 000E+0l years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr fra c t. mrem/yr fract . mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.720E-01 0.0493 
Co-57 0 . 000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.558E-05 0.0000 
Co-60 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.515E+00 0.1111 
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.363E-01 0.0686 
fl-3 2.751E-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0O 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.751E-03 0.0002 
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 4.342E-01 0.0318 
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 4.825E-02 0.0035 
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.841E-02 0.0028 
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.833E-02 0.0028 
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.891E+00 0.2853 
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.080E+00 0.1525 
Th-228 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 9.565E-02 0.0070 
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.774E-02 0.0020 
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.534E+00 0.2591 
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.829E-03 0 . 0004 
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 2.696E-01 0 . 0198 
U-238 0 . 000E+00 0.0000 0.00QE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000· 5.168E-02 0.0038 -Total 2.751E-03 0 . 0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 l.364E+0l 1.0000 

•sum of all water independent and dependent pathways. 



RESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 12:06 Paqe 22 
Summary : SEAD-63 Park Worker - Site Specific Parameters File: INDUS.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+0l years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fr act. mrem/yr tract. mrem/yr fract. mrem/yr fr act. mrem/yr tract. mrem/yr fract. mrem/yr tract. 

-
Ac-227 2.965E-0l 0.0248 4.837E-02 0.0040 0.000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 5.438E-02 0.0045 
Co-57 l.271E-ll 0.0000 l.108E-17 0.0000 0.0O0E+0O 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 7.356E-16 0.0000 
Co-60 2.105E-01 0.0176 l.400E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 8.777E-06 0.0000 
Cs-137 6 . 612E-01 0.0553 3.065E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.00OE+00 0.0000 2.452E-04 0.0000 
H-3 0.000E+00 0.0000 5.381E-18 0.0000 0;000E+00 0.0000 0.000E+0O 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 1.600E-20 0.0000 
Pa-231 4.350E-01 0.0364 8.158E-02 0.0068 0.000E+00 0.0000 0.000E+0O 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 1.578E-01 0.0132 
Pb-210 l.004E-03 0.0001 1. 802E-04 0. 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.883E-02 0.0024 
Pu-239 1.056E-04 0.0000 7.343E-03 0.0006 0.000E+00 0.0000 0.O0OE+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 3.093E-02 0.0026 
Pu-240 5.450E-05 0.0000 7.329E-03 0.0006 0.0O0E+0O 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.087E-02 0.0026 
Ra-226 3.790E+00 0.3170 3.526E-04 0.0000 0.0O0E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.483E-02 0.0037 
Ra-228 3.579E-0l 0.0299 4.310E-04 0.0000 0.000E+00 0.0000 0.000E+0O 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 l.116E-03 0.0001 
Th-228 .4.157E-04 0.0000 6.888E-07 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.0O0E+00 0.0000 0.00OE+00 0.0000 8.234E-07 0.0000 
Th-230 4.213E-02 0.0035 5.590E-03 0.0005 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.125E-03 0.0004 
Th-232 5.261E+00 0.4400 3.364E-02 0.0028 0.000E+O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.231E-02 0.0035 
U-234 l.455E-04 0.0000 2.199£-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 2.407E-03 0.0002 
U-235 2.607E-0l 0.0218 2.078E-03 0.0002 0.0O0E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.338E-03 0.0002 
U-238 4.654E-02 0.0039 1.965£-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.287£-03 0.0002 -Total l.136E+0l 0.9503 1.911E-01 0.0160 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 4.035E-0l 0.0337 



RESRAD, Ver 82 T½ Limit= 0.5 year 10/15/99 12: O· ·aqe 23 
Summary : SE1 Park Worker - Site Spec i fic Parameters Fil- NOUS.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. 

Ac -227 O. OOOE+OO 0.0000 O.OOOEiOO 0.0000 O.OOOE+OO 0.0000 0.000~~00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.993E-01 0 . 0334 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.271E-ll 0.0000 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.105E-01 0.0176 
Cs-137 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.615E-Ol 0.0553 
H-3 6.713E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.713E-06 0 . 0000 
Pa-231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.744E-01 0.0564 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.00lE-02 0.0025 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0,000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.838E-02 0.0032 
Pu-240 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.825E-02 0.0032 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.835E+OO 0.3207 
Ra-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 . 595E-01 0.0301 
Th-228 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.172E-04 0.0000 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.284E-02 0.0044 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.337E+OO 0.4463 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.751E-03 0.0004 
ll - 235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.651E-01 0.0222 
U-238 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.0BOE-02 0.0042 - ---Total 6.713E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.196E+Ol 1.0000 

•sum of all water independent and dependent pathways. 



RESRA.D, Version 5.82 T~ Limit• 0.5 year 10/15/99 12:06 Paqe 24 
Summary: SEAD-63 Park Worker - Site Specific Parameters File: INDUS. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant ·Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fr act . mrem/vr fract. mrem/yr fract. mrem/yr fr act. 

-
Ac-227 1. 762E-01 0. 0153 2.874E-02 0.0025 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.231E-02 0 . 0028 
Co-57 1.037E-17 0.0000 9.038E-24 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 6.002E-22 0.0000 
Co-60 2.926E-02 0.0025 1.946E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.220E-06 0.0000 
Cs-137 4.671E-01 0.0406 2.165E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.732E-04 0.0000 
H-3 O.OOOE+OO 0.0000 3.961E-26 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.178E-28 0.0000 
Pa-231 5.367E-01 0.0467 9.798E-02 0.0085 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.751E-Ol 0.0152 
Pb-210 6.243E- 04 0.0001 l.121E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.793E-02 0.0016 
Pu-239 l.055E-04 0.0000 7.337E-03 0.0006 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.090E-02 0.0027 
Pu-240 5.439E-05 0.0000 7.314E-03 0.0006 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.0BlE-02 0.0027 
Ra-226 3.720E+OO 0.3234 4.122E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 S.458E-02 0.0047 
Ra-228 5.806E-02 0.0050 6.99SE-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.BlOE-04 0.0000 
Th-228 l.814E-06 0.0000 3.00SE-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.592E-09 0.0000 
Th-230 6.652E-02 0.0058 5.591E-03 0.0005 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 5.450E-03 0.0005 
Th-232 5.559E+OO 0.4834 3 . 400E-02 0.0030 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.324E-02 0.0038 
U-234 1.503E-04 0.0000 2.162E-03 0 . 0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.366E-03 0.0002 
U-235 2.564E-Ol 0.0223 2.071E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.350E-03 0.0002 
U-238 4.574E-02 0.0040 l.932E-03 0.0002 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.248E-03 0.0002 -Total 1.092E+Ol 0.9491 1.877E-Ol 0.0163 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.976E-01 0.0346 



RES RAD,, Ve. . . 82 T½ Limit= 0.5 year 10/15/99 12: t'aqe 25 
Summary : !:Jc.., Park Worker - Site Specific Parameters Fil .-mus.RAD 

Total Dose Contributions TDOSE(i,p ,t) for Individual Radionuclides (i) and Pathways (p} 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radi o-
Nuclide mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fr act. mrem/yr fract. mrem/yr fract. 

-
Ac-227 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.372E-01 0.0206 
Co- 57 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.037E- 17 0.0000 
Co-60 O.OOOE+OO 0 .00 00 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 2.926E-02 0.0025 
Cs -1 37 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 4.673E-01 0.0406 
11-3 1. 638E-08 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.638E-08 0.0000 
Pa-231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.098E-01 0.0704 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 0 . 000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.866E-02 0.0016 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.835E-02 0.0033 
r u-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 3.BlBE-02 0.0033 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.775E+OO 0.3282 
Ra-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 S.831E-02 0.0051 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.820E-06 0.0000 
Th-230 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7 . 756E-02 0.0067 
Th-232 0 . 000E+OO 0.0 000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5 . 637E+OO 0.4901 
U-234 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4 . 678E-03 0.0004 
U-235 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 2.GOBE-01 0.0227 
U-23 8 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 4.992E-02 0.0043 -Total 1.638E-08 0.0000 O. OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 l . 150E+Ol 1.0000 

•sum of all water independent and dependent pathways. 
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Suw~~ry : SEAD-63 Park Worker - Site Specific Parameters File: INDUS. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.500E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

--
Ac-227 1.047E-01 0.0093 1.707E-02 0.0015 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.919E-02 0.0017 
Co-57 8.460E-24 0.0000 7.374E-30 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.897E-28 0.0000 
Co-60 4.067E-03 0.0004 2.704E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.695E-07 0.0000 
Cs-137 3.300E-Ol 0.0293 1.530E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.224E-04 0.0000 
11-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 
Pa-231 5.923E-Ol 0.0526 1.069E-01 0.0095 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.839E-01 0.0163 
Pb-210 3.883E-04 0.0000 6.971E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.115E-02 0.0010 
Pu-239 1.054E-04 0.0000 7.331E-03 0.0007 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.088E-02 0.0027 
Pu-240 5.428E-05 0.0000 7.300E-03 0.0006 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.075E-02 0.0027 
Ra-226 3.650E+OO 0.3241 4.457E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.014E-02 0.0053 
Ra-228 9.402E-03 0.0008 1.133E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.930E-05 0.0000 
Th-228 7.911E-09 0.0000 l.311E-11 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.567E-ll 0.0000 
Th-230 9.045E-02 0.0080 5.593E-03 0.0005 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.823E-03 0.0005 
Th-232 5.608E+OO 0.4978 3.406E-02 0.0030 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.339E-02 0.0039 
U-234 1 . 582E-04 0.0000 2.126E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.326E-03 0.0002 
U-235 2.521E-01 0.0224 2.067E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.366E-03 0.0002 
U-238 4.496E-02 0.0040 1.898E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.209E-03 0.0002 -Total 1.069E+Ol 0.9488 1. 848E-Ol 0. 0164 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.923E-Ol 0.0348 
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Summa ry : SI:. · o3 Park Wo r ker - Site Specific Parameters Fi .. INDUS. RAD 

Tot al Dose Contributions TDOSE(i,p ,t ) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.500E+Ol years 

Water Dependent Pathways 

Wa te r Fish Radon Pl ant Meat Milk All Pathways• 
Ra dio-
Nu c li de mrem/yr fract . .111rem/yr fract. mrem/yr frac t. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr tract. 

-
Ac-227 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 409E-Ol 0 . 0125 
Co-57 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 0.000E+OO 0.0000 O. OOOE+OO 0.0000 O. OOO E+OO 0 . 0000 8.460E-24 0.0000 
Co-60 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 4.067E-03 0.000 4 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.302E-01 0.0293 
H-3 3 . 999E-11 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 3.999E-11 0.0000 
Pa - 23 1 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 8.831E-Ol 0 . 0784 
Pb-210 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 161E-02 0. 0010 
Pu-23 9 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.831E-02 0.0034 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.810E-02 0.0034 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 3.711E+OO 0.3295 
Ra-220 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.442E-03 0.0008 
Th-220 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.940E-09 0 . 0000 
Th-23 0 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1 .019E-01 0.0090 
Th - 23 2 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.685E+OO 0.5047 
U- 234 O.OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.610E-03 0 . 0004 
U-235 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.566E-Ol 0 . 0228 
U- 238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.907E-02 0.004 4 -Total 3 . 999E-11 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 .0000 1.126E+Ol 1.0000 

•sum o f all water independent and dependent pathways. 
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Summary : SEAD-63 Park Worker - Site Specific Parameters File: INDUS. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 7.000E+0l years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/y_r tract. mrem/yr fract. mrem/yr tract . mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Ac-227 6 .2 18E-02 0.0056 l.014E-02 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 l.140E-02 0.0010 
Co-57 6.902E-30 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
Co-60 5.652E-04 0.0001 3.758E-10 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.356E-08 0.0000 
Cs-137 2.332E-01 0.0210 1.081E-07 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.646E-05 0.0000 
H-3 0.000E+00 0.0000 0.000E+00 0.0000 rr.OO0E+00 0.0000 0 . O00E+O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
Pa-231 6.205E-01 0.0559 1.113E-Ol 0.0100 O.0O0E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 O. 000E+00 0 . 0000 1.878E-0l 0.0169 
Pb-210 2 . 415E-04 0.0000 4.335E-05 0.0000 0.OO0E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 6.934E-03 0.0006 
Pu-239 l.053E-04 0.0000 7.324E-03 0.0007 0.OOOE+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+O0 0.0000 3 . 085E-02 0.0028 
Pu-240 5.417E-05 0.0000 7.285£-03 0.0007 0.0O0E+00 0.0000 0.000E+00 0 . 0000 0 . O00E+00 0.0000 0.000E+00 0.0000 3.068E-02 0.0028 
Ra-226 3.582E+00 0.3230 4.629E-04 0.0000 0 . OO0E+00 0 . 0000 0.000E+00 0 . 0000 0.000E+O0 0.0000 O.000E+00 0.0000 6.311E-02 0.0057 
Ra-228 l.522E-03 0.0001 l.834E-06 0.0000 0.OOOE+00 0.0000 O.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 4.745E-06 0.0000 
Th-228 · 3 . 451E-11 0 . 0000 5. 71BE-14 0.0000 0.0O0E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 O.000E+00 0.0000 6.835E-14 0.0000 
Th-230 l.139E-0l 0.0103 5.596E-03 0.0005 0.0O0E+00 0.0000 0.000E+O0 0 . 0000 0.000E+00 0.0000 O.000E+00 0.0000 6.224E-03 0.0006 
Th-232 5.615E+00 0.5063 3.407E-02 0.0031 0.0O0E+O0 0.0000 0.000E+00 0 . 0000 0.000E+O0 0.0000 0.0O0E+00 0.0000 4.342E-02 0.0039 
U-234 l.692E-04 0 . 0000 2.090E-03 0.0002 0.OO0E+O0 0.0000 0 . 000E+00 0 . 0000 0.000E+00 0.0000 0.000E+0O 0.0000 2.287E-03 0.0002 
U-235 2.4B0E-0l 0.0224 2.066E-03 0.0002 0.OO0E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 2.384E-03 0.0002 
U-238 4.41BE-02 0.0040 1.B66E-03 0.0002 0.0O0E+00 0.0000 0.000E+O0 0 . 0000 0 . 000E+00 0.0000 0.00OE+0O 0.0000 2.171E-03 0.0002 - -Total 1.052E+0l 0.9486 1. 822E-0l 0. 0164 0.0OOE+O0 0.0000 0.00OE+00 0.0000 0.O00E+00 0.0000 O.O00E+00 0.0000 3.874E-01 0.0349 
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Summary : SEAD-oj Park Worker - Site Specific Parameters File. dDUS.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p ) 
As mrem/yr and Fraction of Total Dose At t ~ 7.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon Pl ant Meat Milk All Pat hways• 
Radio-
Nuclide mrem/yr fr act. mrem/yr fract . mrem/yr fract . mrem/yr fract . mrem/yr fr act. mrem/yr fr act. mrem/ yr fract . 

-
Ac-227 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 8.373E-02 0.0075 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.902E-30 0 . 0000 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 5.653E-04 0 . 0001 
Cs -1 37 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.332E-Ol 0.0210 
H-3 9.759E-14 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 9.759E-1 4 0.0000 
Pa-231 0.000E+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.196E-01 0.0829 
Pb-210 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.219E-03 0 . 0007 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 . 828E-02 0.0035 
Pu-240 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O. OOOE+OO 0.0000 3.802E-02 0 . 0034 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.646E+OO 0.3287 
Ra-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.529E-03 0.0001 
Th-228 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.464E-11 0.0000 
Th-230 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.258E-01 0.0113 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.693E+OO 0.5133 
U-234 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 4.546E-03 0.0004 
U-235 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.525E-01 0.0228 
U- 238 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.822E-02 0 . 0043 -Total 9 . 759E- 14 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.109E+Ol 1.0000 

•sum of all water independent and dependent pathways. 



RESRAD, Version 5.82 T~ Limit• 0.5 year 10/15/99 12:06 Paqe 30 
Summary : SEAD-63 Park Worker - Site Specific Parameters File: INDUS. RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

Parent Product Branch DSR(i,t) (mrem/yr)/(pCi/q) 
( i) ( i) Fraction* t= 0.000E+00 1.000E+00 5.000E+00 1.000E+0l 2.500E+0l 4 . 000E+0l 5.500E+0l 7.000E+0l 

-- -
/\c-?.27 Ac-227 l.000E+00 9.509E-01 9.184E-0l 7.994E-0l 6.720E-01 3.993E-0l 2.372E-0l l.409E-0l 8.373E-02 

Co-57 Co-57 l.000E+00 l.784E-0l 7.005E-02 l.667E- 03 l.558E-05 l.271E-ll 1.037E-17 8.460E-24 6.903E-30 

Co-60 Co-60 1.000E+00 5.646E+00 4.950E+00 2 . 925E+00 1.515E+00 2.105E-01 2.926E-02 4.067E-03 5.653E-04 

Cs-137 Cs-137 l.000E+00 _ 1.lB0E+00 1.153E+00 1.051E+00 9.363E-01 6.615E-01 4.673E-01 3.302E-0l 2.332E-01 

11-3 H-3 1.000E+00 1.889E-04 5.062E-03 2.043E-02 2.751E-03 6.713E-06 1.638E-08 3.999E-11 9.759E-14 

Pa-231 Pa-231 1.000E+00 1.822E-01 1.820E-0l 1.BllE-01 l.B00E-01 l.769E-01 l.738E-0l l.708E-01 1.678E-01 
Pa-231 Ac-227 l.000E+00 0.000E+00 2.973E-02 1.385E-01 2.542E-01 4.975E-01 6.360E-01 7.123E-01 7.518E-01 
Pa-231 EDSR(j) 1.822E-01 2.117E-01 3.196E-01 4.342E-0l 6.744E-01 8.098E-01 8.831E-01 9.196E-01 

Pb-210 Pb-210 1.000E+0O 6.623E-02 6.416E-02 5.653E-02 4.825E-02 3.00lE-02 1.866E-02 1.161E-02 7.219E-03 

Pu-239 Pu-239 l.000E+00 3.843E-02 3.843E-02 3.842E-02 3.841E-02 3.838E-02 3.835E-02 3.831E-02 3.828E-02 
Pu-239 U-235 l.000E+00 0.000E+00 2.684E-10 l.339E-09 2.669E-09 6.612E-09 1.048E-08 1.429E-08 1.802E-08 
Pu-239 Pa-231 l.000E+00 0.000E+00 1.897E-15 4.727E-14 l.883E-13 1.163E-12 2.942E-12 5.496E-12 8.798E-12 
Pu-239 Ac-227 1.000E+00 0.000E+00 l.042E-16 l.255E-14 9.602E-14 1.320E-12 4.794E-12 l.114E-11 2.066E-ll 
Pu-239 LDSR(j) 3.843E-02 3.843E-02 3.842E-02 3.841E-02 3.838E-02 3.835E-02 3.831E-02 3.828E-02 

Pu-240 Pu-240 1.000E+00 3.838E-02 3.838E-02 3.836E-02 3.833E-02 3.825E-02 3.818E-02 3.Bl0E-02 3.802E-02 
Pu-240 U-236 1.000E+00 0,000E+OO 1.353E-10 6.749E-10 1.345E-09 3.331E-09 5.279E-09 7.189E-09 9.063E-09 
Pu-240 Th-232 1.000E+00 0.000E+00 3.809E-20 9.507E-19 3.794E-18 2.356E-17 5.993E-17 1.126E-16 1.812E-16 
Pu-240 Ra-228 l.000E+00 O.000E+00 5.973E-20 6.647E-18 4 . 649E-17 5.163E-16 1.613E-15 3.359E-15 5.750E-15 
Pu-240 Th-228 l.00OE+00 0.000E+O0 8.656E-21 3.807E-18 4.lSBE-17 6.744E-16 2.344E-15 5.122E-15 9.002E-15 
Pu-240 }::DSR(j) 3.838E-02 3.838E-02 3.836E-02 3.833E-02 3.825E-02 3.818E-02 3 . Bl0E-02 3.802E-02 

Ra-226 Ra-226 1.000E+00 3.922E+00 3.917E+00 3.898E+O0 3.873E+O0 3.801E+00 3.729E+O0 3.660E+00 3.591E+00 
Ra-226 Pb-210 1.000E+00 O.00OE+00 2.025E-03 9.488E-03 l.753E-02 3.493E-02 4.530E-02 5.131E-02 5.461E-02 
Ra-226 }::DSR(j) 3.922E+00 3.919E+O0 3.907E+0O 3.891E+0O 3.835E+0O 3.775E+OO 3.711E+0O 3.646E+00 

Ra-228 Ra-228 1.000E+00 2.099E+00 1.859E+00 l.144E+00 6.234E-01 l.0l0E-01 l.635E-02 2.647E-03 4.286E-04 
Ra-228 Th-228 l.000E+00 0.000E+O0 1.022E+00 2.056E+00 l.457E+00 2.585E-Ol 4.196E-02 6.795E-03 l.l00E-03 
Ra-228 [DSR(j) 2.099E+O0 2,880E+00 3.200E+0O 2.0B0E+O0 3.595E-Ol 5.831E-02 9.442E-03 l.529E-03 

Th-228 Th-228 l.0O0E+00 3.583E+00 2.494E+00 5.854E-Ol 9.565E-02 4.172E-04 1.820E-06 7.940E-09 3.464E-ll 

Th-230 Th-230 1.000E+00 l.082E-02 l.082E-02 l.OBlE-02 l.0BlE-02 l.0BlE-02 l.0BlE-02 l.0BlE-02 l.0BlE-02 
Th-230 Ra-226 l.000E+O0 O.000E+00 1.698E-03 8.469E-03 l.688E-02 4.lBlE-02 6.627E-02 9 . 026E-02 1.138E-0l 
Th-230 Pb-210 l.000E+00 0.000E+00 4.410E-07 l.056E-05 4.006E-05 2.152E-04 4.788E-04 7.944E-04 1.140E-03 
Th-230 LDSR (j) l.082E-02 l.251E-02 1.929E-02 2.774E-02 5.284E-02 7.756E-02 l.019E-0l 1.258E-0l 

Th-232 Th-232 l.000E+00 5.219E-02 5.219E-02 5.219E-02 5.219E-02 5.219E-02 5.219E-02 5.218E-02 5.218E-02 
Th-232 Ra-228 l.000E+00 O.00OE+00 2.382E-01 9.482E-01 l.465E+00 1.984E+00 2.068E+00 2.082E+00 2.084E+0O 
Th-232 Th-228 1.000E+00 0.000E+00 6.67BE-02 9.347E-01 2.016E+00 3.301E+00 3.516E+00 3.551E+00 3.557E+00 
Th-232 EDSR(j) 5.219E-02 3.572E-0l l.935E+O0 3.534E+O0 5.337E+00 5.637E+OO 5.685E+0O 5.693E+00 
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Summary 3 Park Worker - Site Specific Parameters E INDUS.RAD 

Dose .' Source Ratios Summed Over All ~athwa\·s 
Parent and Progeny Principal Radionuclide Contributions Indicated 

Parent Product Branch DSR( i ,t) (mrem/yr)/(pCi/q) 
( i) ( i) Fraction• t= 0.000E+00 l.000E+00 5.000E+00 l.000E+0l 2.500E+0l 4.000E+0l 5 . 500E+0l 7.000E+0l 

U-234 U-234 l.000E+00 4.884E-03 4.878E-03 4 . 856E-03 4.828E-03 4.744E-03 4.663E-03 4.582E-03 4.503E-03 
U-234 Th-230 1.000E+00 0.000E+00 9.730E-08 4.854E-07 9.679E-07 2.399E-06 3.805E-06 5.186E-06 6.544E-06 
U-234 Ra-226 l.000E+00 0.000E+00 7.642E-09 1.904E-07 7.586E-07 4.684E-06 1.185E-05 2 . 213E-05 3.542E-05 
U-234 Pb-210 l.000E+00 0.000E+00 1.327E-12 1.603E-10 1.231E-09 1.708E-08 6.254E-08 1.463E-07 2.731E-07 
U-234 [DSR(j) 4.884E-03 4.878E-03 4.856E-03 4.829E-03 4.751E-03 4.678E-03 4.610E-03 4.546E-03 

U-235 U-235 l.000E+00 2.726E-0l 2.723E-0l 2.711E-01 2 . 695E-0l 2.649E-01 2.603E-0l 2.SSBE-01 2.514E-0l 
U-235 Pa-231 1.000E+00 0.000E+00 3.BS0E-06 1.916E-05 3.Bl0E-05 9.360E-05 1.472E-04 l.988E-04 2.487E-04 
U-235 Ac-227 l.000E+00 0.000E+00 3.163E-07 7.533E-06 2.839E-05 l.498E-04 3 . 277E-04 5.354E-04 7.573E-04 
U-235 [DSR(j) 2.726E-0l 2.723E-0l 2.711E-0l 2.696E-0l 2.651E-0l 2.608E-0l 2 . 566E-01 2.525E- 01 

U-238 U-238 l.000E+00 5.229E-02 5.223E-02 5.198E-02 5.168E-02 5.0B0E-02 4.992E-02 4.906E-02 4.822E-02 
U-238 U-234 l.000E+00 0.000E+00 l.383E-08 6.883E-08 1.369E-07 3.363E-07 5.28BE-07 7.145E-07 8.93BE-07 
U-238 Th-230 l . 000E+00 0.000E+00 1.379E-13 3.437E-12 1.369E-ll 8.460E-11 2.141E-10 4.00lE-10 6.406E-10 
U-238 Ra-226 1.000E+00 0.000E+00 7.232E-15 8.993E-13 7.163E-12 1.104E-10 4.463E-10 1.145E-09 2.328E-09 
U-238 Pb-210 l.000E+00 0.000E+00 l.107E-18 5.724E-16 8.848E-15 3.129E-13 1.866E-12 6.096E-12 l.468E-11 
U-238 f.DSR(i) 5 . 229E-02 5.223E-02 5.198E-02 5.168E-02 5.0B0E-02 4.992E-02 4 . 907E-02 4.822E-02 -*Branch Fraction is the cumulative factor for the i't principal radionuclide dauqhter: 
The DSR includes contributions from associated (half-life S 0.5 yr) daughters. 

CUMBRF(i) : BRF(l)*BRF(2)* . . . BRF(i). 

Sinqle Radionuclide Soil Guidel ines G(i, t) in pCi/q 
Basic Radiation Dose Limit= 10 mrem/yr 

Nuclide 
( i) t= 0.000E+00 1 . 000E+00 5.000E+00 l.000E+0l 2.S00E+0l 4.000E+0l 5.500E+0l 7.000E+0l 
-- --

Ac-227 1.052E+0l 1.089E+0l 1.251E+0l 1.488E+0l 2.505E+0l 4.216E+0l 7. 096E+0l 1.194E+02 
Co-57 5.606E+0l l.427E+02 6.000E+03 6.4::1E+05 7.869E+ll *8.464E+l5 *8.464E+15 *8.464E+l5 
Co-60 1.771E+00 2.020E+00 3.419E+00 (i.601E+00 4.750E+0l 3.417E+02 2.459E+03 1.769E+04 
Cs-137 8.473E+00 8. 671E+00 9. 513E+00 1. 068E+Ol 1.512E+0l 2 .140E+0l 3.029E+0l 4.287E+0l 
H-3 5.293E+04 l. 976E+03 4.894E+02 3.635E+03 l.490E+06 6.103E+08 2.501E+ll 1. 025E+l4 
Pa-231 5.489E+0l 4. 724E+0l 3.128E+0l 2.303E+0l l.483E+0l 1.235E+0l l.132E+0l l.087E+0l 
Pb-210 l.510E+02 1.559E+02 1.769E+02 2. 072E+02 3.332E+02 5.358E+02 8.615E+02 1.385E+03 
Pu-239 2.602E+02 2.602E+02 2.603E+02 2.603E+02 2.606E+02 2.608E+02 2.610E+02 2.612E+02 
Pu-240 2.605E+02 2 . 606E+02 2 . 6E>7E+02 2 . 609E+02 2. 614E+02 2.619E+02 2.625E+02 2.630E+02 
Ra-226 2.550E+00 2.552E+00 2 . 559E+00 2.570E+00 2.607E+00 2.649E+00 2.695E+00 2.743E+00 
Ra-221! 4.765E+00 3 . 472E+00 3 . 125E+00 4.807E+00 2.782E+0l 1. 715E+02 1.059E+03 6.540E+03 
Th-220 2.791E+00 4.0l0E+00 1.708E+0l ,.045E+02 2.397E+04 5.494E+06 1. 259E+09 2. 887E+ll 
Th-230 9 . 246E+02 7.991E+02 5 . 183E+02 .. 605E+02 1.893E-!-02 1.289E+02 9.817E+0l 7.952E+0l 
Th-232 1.916E+02 2.800E+0l 5 . 168E+00 2.830E+00 1.874E+00 1. 774E+0.O 1.759E+00 1.757E+00 
U-234 2.048E+03 2.050E+03 2.059E+03 2. 071E+03 2.105E+03 2.138E+03 2.169E+03 2.200E+03 
U-235 3.668E+0l 3. 672E+0l 3.689E+0l 3 . 710E+Ol 3. 772E+0l 3.834E+0l 3.897E+0l 3.961E+0l 
U-238 1.913E+02 1. 915E+02 1.924E+02 1.935E+02 1.969E+02 2.003E+02 2.038E+02 2.074E+02 

*At specific activity limit 
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Summary SEAD-63 Park Worker - Site Specific Parameters File : INDUS.RAD 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/q) 
and Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 

a t tmin = time of minimum sinqle radionuclide soil quideline 
and a t tmax = time of maximum total dose= O.OOOE+OO years 

Nuclide Initial tmin 
(years) 

DSR(i,tmi n) G(i , tmin) DSR(i,tmax) G(i,tmax) 
(i) pCi/q 

Ac-227 
Co-57 
Co-60 
Cs-U7 
11-3 
Pa-231 
Pb-210 
Pu-239 
Pu-240 
Ra-226 
Ra-228 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 

l.OOOE+OO 
l.OOOE+OO 
1 . 000E+OO 
1.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l . OOOE+OO 
1.000E+OO 
l.OOOE+OO 
l . OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
1.000E+OO 
1 . 000E+OO 
1.000E+OO 
1 . 000E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

3 . 765 ± 0.008 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

3.174 ± 0.006 
O.OOOE+OO 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

9 . 509E-01 
l.784E-01 
5.646E+OO 
l.180E+OO 
3.348E-02 
9.196E-01 
6.623E-02 
3. 843E-02 
3.838E-02 
3.922E+OO 
3.387E+OO 
3.583E+OO 
l.258E-01 
5.693E+OO 
4.884E-03 
2.726E-Ol 
5.229E-02 

(pCi/q) (pCi/q) 

1. 052E+Ol 
5.606E+Ol 
1. 771E+OO 
8.473E+OO 
2.987E+02 
1.087E+Ol 
1.510E+02 
2.602E+02 
2 . 605E+02 
2.550E+OO 
2.953E+OO 
2 . 791E+OO 
7.952E+Ol 
1. 757E+OO 
2.048E+03 
3.668E+Ol 
l.913E+02 

9.509E-Ol 
1.784E-Ol 
5.646E+OO 
1.180E+OO 
1.889E-04 
l.822E-Ol 
6.623E-02 
3.843E-02 
3.838E-02 
3.922E+OO 
2.099E+OO 
3.583E+OO 
1.082E-02 
5.219E-02 
4.884E-03 
2. 726E-Ol 
5.229E-02 

1.052E+Ol 
5.606E+Ol 
1. 771E+OO 
8.473E+OO 
5.293E+04 
5.489E+Ol 
1.510E+02 
2.602E+02 
2.605E+02 
2.550E+OO 
4 . 765E+OO 
2.791E+OO 
9.246E+02 
1.916E+02 
2.048E+03 
3.668E+Ol 
l.913E+02 
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Summary : SEAw -o3 Park Worker - Site Specific Parameters File . INDUS. RAD 

Individual Nuclide Dose Summed Over Al l Pathways 
Parent Nuclide and Branch Fraction Indicat ed 

Nuc lide Pa r ent BRF(i) DOSE(i, t ), mrem/yr 
( i) ( i ) t c O.OOOE+OO 1 . 000E+OO 5 . QOOE+OO 1.000E+Ol 2.500E+Ol 4.000E+Ol 5 . 500E+Ol 7.000E+Ol 
- -

Ac-227 Ac- 227 l . OOOE+OO 9.509E-Ol 9.184E-Ol 7 . 994E-01 6.7 20E-01 3.993E-01 2.372E-01 1 . 409E- 01 8.373E- 02 
Ac -227 Pa-231 1 . 000E+OO O.OOOE+OO 2.973E-02 1 . 385E-01 2 . 542E-Ol 4 .975E-01 6.360E-01 7.123E-Ol 7.518E- 01 
Ac-227 Pu-239 1 . 000E+OO O.OOOE+OO 1.042E- 16 1.255E-14 9.602E-14 1.320E-12 4 . 794E-12 1 . 114E-11 2.066E-11 
Ac -227 U- 235 1 . 000E+OO O.OOOE+OO 3.163E-07 7.533E-06 2.839E-05 l . 498E-04 3.277E-04 5.354E-04 7 . 573E- 04 
Ac -227 [ DOSE ( j): 9.509E-01 9 . 482E-01 9 . 379E-01 9.262E-01 8.969E-Ol 8.735E-Ol 8.538E-Ol 8 . 363E-01 

Co -57 Co-57 1 . 000E +OO 1.784E- 01 7.00SE-02 1.667E-03 l.558E-05 1 . 271E-1 1 1.037E-17 8.460E-24 6 . 902E- 30 

Co-60 Co-60 l.OOOE+OO 5.646E+OO 4.950E+OO 2.925E+OO 1.515E+OO 2 . lOSE-01 2.926E-02 4. 067E-03 5.653E-04 

Cs-137 Cs -1 37 l.OOOE+OO 1.lBOE+OO 1 . 153E+OO 1.051E+OO 9.363E-01 6 . 615E-01 4 . 673E-01 3.302E-01 2.332E-01 

11-3 H-3 l.OOOE+OO l .889E- 04 5.062E- 03 2.043E-02 2.751E-03 6 . 713E-06 1 . 638E-08 3 . 999E-11 9.759E- 14 

Pa-231 Pa -2 31 1.000E+OO 1 . 822E- 01 l . 820E- 01 1.BllE-01 1 . BOOE - 01 1 . 769E-01 1.73BE-Ol 1.708E-01 l.678E- 01 
Pa-231 Pu- 239 1 . 000E+OO O.OOOE+OO 1 . 897E- 15 4 . 727E-14 1.883E-13 1.163E-12 2 . 942E-12 5.496E-12 8.798E-12 
Pa-231 U-2 35 l . OOOE+OO O.OOOE+OO 3 . SSOE-06 1 . 916E-05 3.BlOE-05 9.360E-05 1.472E-04 l . 988E-04 2 . 487E- 04 
Pa-231 r;oosE ( j ) : 1.822E- Ol l . 820E-01 l.BllE-01 l.BOlE-01 l . 770E- 01 l.739E-Ol l.710E- 01 l.680E-01 

Pb-210 Pb-210 l.OOOE+OO 6.623E-02 6 . 416E-02 5.653E-02 4.825E-02 3.00lE-02 l.866E-02 l . 161E-02 7.219E- 03 
Pb-210 Ra-22 6 1.000E+OO O.OOOE+OO 2 . 025E-03 9.488E-03 1.753E-02 3.493E-02 4.530E-02 5 . 131E-02 5.461E-02 
Pb- 210 Th-230 l . OOOE+OO O.OOOE+OO 4 . 410E-07 1.056E-05 4.00GE-05 2.152E-04 4.788E-04 7.944E-04 1.140E- 03 
Pb-210 U-234 1.000E+OO O.OOOE+OO 1 . 327E- 12 1.603E-10 1.231E-09 1.708E-08 6.254E-08 1.463E-07 2.731E-07 
Pb-210 U-238 1 . 000E+OO O.OOOE+OO l . 107E-18 5.724E-16 8.848E-15 3.129E-13 1 . 866E-12 6.096E-12 1.468E- 11 
Pb-210 [DOSE(j) : 6.623E-02 6.619E-02 6.603E-02 6.582E-02 6.515E-02 6.444E-02 6.371E-02 6.297E-02 

Pu-239 Pu-239 1 . 000E+OO 3.843E-02 3 . 843E-02 3.842E-02 3 . 841E-O? 3 . 838E-02 3.835E-02 3.831E-02 3.828E-02 

U- 235 Pu-239 1.000E+OO O.OOOE+OO 2 . 684E- 10 1 . 339E-09 2 . 669E-09 6.612E-09 1.048E-08 1.429E-08 1.802E- 08 
U-235 U-235 1.000E+OO 2.726E-01 2.723E- 01 2.711E-01 2.695E-Ol 2.649E-01 2.603E-Ol 2.558E-01 2.514E-01 
U-235 [DOSE (j): 2.726E- 01 2 . 723E- Ol 2.711E-Ol 2.695E-01 2.649E-01 2.603E-01 2.SSBE-01 2.514E-01 

Pu-240 Pu-240 1 . 000E+OO 3.838E-02 3.838E-02 3.836E-02 3 . 833E-02 3.825E-02 3.BlBE-02 3.BlOE-02 3.802E-02 

U-2 36 Pu-240 1 . 000E+OO O.OOOE+OO 1.353E-10 6.749E-10 1.345E-09 3.331E-09 5.279E-09 7.189E-09 9.063E- 09 

Th-232 Pu-240 1 . 000E+OO O.OOOE+OO 3.809E-20 9.507E-19 3.794E-18 2.356E-17 5'. 993E-17 1.126E-16 1.812E-16 
Th-232 Th-232 l.OOOE+OO 5.219E-02 5.219E-02 5.219E-02 5 . 219E-02 5.219E-02 5 . 219E-02 5 . 218E-02 5 . 218E-02 
Th-232 [DOSE (j): 5.219E-02 5.219E-02 5.219E-02 5.2 19E-02 5 . 219E-02 5.219E-02 5.218E-02 5 . 218E-02 

Ra-228 Pu-240 1.000E+OO O. OOOE+OO 5 . 973E-20 6.647E-18 4.649E-17 5.163E- 16 1.613E-15 3.359E-15 5.750E-15 
Ra-228 Ra-228 l.OOOE+OO 2.099E+OO 1.859E+OO l . 144E+OO 6.234E-Ol 1 .0lOE-01 1.635E-02 2.647E-03 4.286E-04 
Ra-228 Th-232 1.000E+OO O.OOOE+OO 2.382E-Ol 9 . 482E-01 l . 465E+OO l . 984E+OO 2 . 068E+OO 2.082E+OO 2.084E+OO 
Ra-228 EDOSE (j) : 2.099E+OO 2.097E+OO 2.092E+OO 2.088E+OO 2.085E+OO 2.084E+OO 2 . 084E+OO 2.084E+OO 

Th-228 Pu-240 1.000E+OO O.OOOE+OO 8.656E-21 3.807E-18 4.lSBE-17 6 . 744E-16 2.344E-15 5 . 122E-15 9.002E-15 
Th-228 Ra-228 1.000E+OO O.OOOE+OO 1.022E+OO 2 . 056E+OO 1.457E+OO 2.585E-Ol 4.196E-02 6 . 795E-03 1.lOOE-03 
Th-228 Th-228 1.000E+OO 3.583E+OO 2.494E+OO 5.854E-Ol 9 . 565E-02 4 .172E-04 l . 820E-06 7.940E-09 3.464E- 11 
Th-228 Th-232 1.000E+OO O.OOOE+OO 6.678E-02 9.347E-01 2 . 016E+OO 3 . 301E+OO 3.516E+OO 3.551E+OO 3.557E+OO 
Th-228 [DOSE (j): 3 . 583E+OO 3.582E+OO 3.576E+OO 3 . 569E+OO 3 . 560E+OO 3.558E+OO 3 . 558E+OO 3 . 558E+OO 
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Summary: SEAD-63 Park Worker - Site Specific Parameters File: INDUS. RAD 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRF(i) DOSE(i,t), mrem/yr 
( i) (i) t= O.OOOE+OO 1.000E+OO 5.000E+OO l.OOOE+Ol 2.SOOE+Ol 4.000E+Ol 5.SOOE+Ol 7.000E+Ol 
-- -

Ra-226 Ra-226 l.OOOE+OO 3.922E+OO 3.917E+OO 3.898E+OO 3.873E+OO 3.BOlE+OO 3.729E+OO 3.660E+OO 3.591E+OO 
Ra-226 Th-230 l.OOOE+OO O.OOOE+OO l.698E-03 8.469E-03 l.688E-02 4.181E-02 6.627E-02 9.026E-02 l.138E-Ol 
Ra-226 U-234 1.000E+OO O.OOOE+OO 7.642E-09 l.904E-07 7.586E-07 4.684E-06 l.185E-05 2.213E-05 3.542E-05 
Ra-226 U-238 l.OOOE+OO O.OOOE+OO 7.232E-15 8.993E-13 7.163E-12 l.104E-10 4.463E-10 l.145E-09 2.328E-09 
Ra-226 LDOSE (j): 3.922E+OO 3.919E+OO 3.906E+OO 3.890E+OO 3.842E+OO 3.796E+OO 3.750E+OO 3.705E+OO 

Th-230 Th-230 l.OOOE+OO l.082E-02 1.082E-02 l.081E-02 1.0BlE-02 l.OBlE-02 l.OBlE-02 l.081E-02 l.OBlE-02 
Th-230 U-234 l.OOOE+OO O.OOOE+OO 9.730E-08 4.854E-07 9.679E-07 2.399E-06 3.BOSE-06 5.186E-06 6.544E-06 
Tt1-2JO U-238 l.OOOE+OO O.OOOE+OO l.379E-13 3.437E-12 1.369E-11 8.460E-11 2.141E-10 4.00lE-10 6.406E-10 
Th-~30 [DOSE(j): l.082E-02 l.082E-02 1.082E-02 1.082E-02 1.082E-02 1.0BlE-02 l.OBlE-02 1.0BlE-02 

U-234 U-234 1.000E+OO 4.884E-03 4.878E-03 4.856E-03 4.828E-03 4.744E-03 4.663E-03 4.582E-03 4.503E-03 
U-234 U-238 1.000E+OO O.OOOE+OO 1.383E-08 6.883E-08 1.369E-07 3.363E-07 5.288E-07 7.145E-07 8.938E-07 
U-234 [DOSE (j): 4.884E-03 4.878E-03 4.856E-03 4.828E-03 4.745E-03 4.663E-03 4.583E-03 4.504E-03 

U-238 U-238 1.000E+OO 5.229E-02 5.223E-02 5.198E-02 5.168E-02 5.0BOE-02 4.992E-02 4.906E-02 4.822E-02 -BRF(i) is the branch fraction of the parent nuclide. 

'. 
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,ummary : SEAD-oJ Park Worker - Site Specific Parameters File: .. ~DUS. RAD 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fract i on Indicated 

~uclide Parent BRF(i) s ( i I t ) , pC i / q 
( i) ( i) t = O.OOOE+OO l.OOOE +OO 5.000E+OO l.OOOE+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7 . 000E+Ol 
-----

\c-227 Ac-227 1 . 000E+OO 1.000E+OO 9.659E-01 8.407E-01 7.067E-Ol 4.199E-01 2 . 495E-Ol 1.482E-01 8.806E-02 
\c-22 7 Pa-231 1.000E+OO O.OOOE+OO 3.127E-02 1.457E-01 2.673E-01 5.232E-01 6.689E-Ol 7.491E-01 7.907E-01 
\c-227 Pu-239 1.000E+OO O.OOOE+OO l.095E-16 1.320E-14 1.0lOE-13 l.388E-12 5.041E-12 1.171E-11 2.173E-11 
\c-227 U- 235 l.OOOE+OO O.OOOE+OO 3.327E-07 7.922E-06 2.986E-05 1 . 575E-04 3.446E-04 5.631E-04 7.964E-04 
\c -2?.7 [S (j): 1.000E+OO 9.972E-Ol 9.B64E-Ol 9.741E-01 9.432E-01 9.187E-Ol 8.979E-Ol 8.795E-01 

:o - 5 7 Co-5 7 l.OOOE+OO l.OOOE+OO 3.927E-01 9.344E-03 B.732E-05 7.124E-11 5.813E-17 4.743E-23 3.870E-29 

:o-60 Co- 60 1.000E+OO 1.000E+OO 8.767E-Ol 5.lBOE-01 2.683E-Ol 3.729E-02 5.183E-03 7.203E-04 1.00lE-04 

: s-137 Cs-1 37 l.OOOE+OO 1.000E+OO 9.771E-01 B.906E-Ol 7.932E-01 5.604E-Ol 3.959E-01 2.797E-01 1.976E-01 

1- 3 H-3 l.OOOE+OO 1.000E+OO 2.874E-01 1.960E-03 3.837E-06 2.857E-14 2.103E-22 1.530E-30 l.lOlE-38 

)a - 2 31 Pa-231 1. OOOE+OO 1.000E+OO 9.988E-01 9 . 941E-Ol 9.883E-01 9.710E-01 9.540E-Ol 9.373E-01 9.209E-Ol 
~a - 2 31 Pu-239 1.000E+OO O.OOOE+OO 1.041E-14 2.594E-13 1.034E-12 6.384E-12 1.615E-11 3.017E-11 4.829E-ll 
?a - 2 31 U-235 1.000E+OO O.OOOE+OO 2.113E-05 1.052E-04 2.091E-04 5.138E-04 8.077E-04 1.091E-03 1.365E-03 
~a-231 [S (j): 1.000E+OO 9.988E-01 9.942E-Ol 9.885E-Ol 9.715E-Ol 9.548E-Ol 9.384E-Ol 9.223E-Ol 

~b-210 Pb-210 1.000E+OO 1.000E+OO 9.688E-01 8.536E-01 7.286E-01 4.531E-Ol 2.818E-01 l.753E-Ol l.090E-01 
?b-210 Ra-226 1.000E+OO O.OOOE+OO 3.058E-02 l.433E-Ol 2 . 647E-01 5 , 274E-01 6.840E-Ol 7.748E-Ol 8.246E-Ol 
?b-210 Th-230 1.000E+OO O.OOOE+OO 6.659E-06 1.594E-04 6.049E-04 3.250E-03 7.2:30E-03 l.200E-02 l.721E-02 
?b-210 U-234 1.000E+OO O. OOOE+OO 2.003E-11 2.421E-09 1.858E-08 2.578E-07 9.443E-07 2.209E-06 4.123E-06 
?b-210 U-238 1.000E+OO O.OOOE+OO l . 671E-17 8.644E-15 1.336E-13 4.725E-12 2.818E-11 9.206E-11 2.217E-10 
Pb-210 [S (j): 1.000E+OO 9.994E-Ol 9.970E-01 9.939E-01 9.838E-01 9.731E-01 9.620E-01 9.509E-Ol 

Pu-2 39 Pu-239 1.000E+OO 1.000E+OO 9.999E-01 9.997E-01 9.994E-01 9.986E-01 9.977E-Ol 9.968E-Ol 9.960E-Ol 

J-235 Pu-239 1 . 000E+OO O.OOOE+OO 9.843E-10 4.909E-09 9.789E-09 2.425E-08 3 . 845E-08 S.240E-08 6.609E-08 
J-235 U-235 1 . 000E+OO 1.000E+OO 9.988E-Ol 9.942E-01 9,885E-01 9.715E-Ol 9.548E-01 9.384E-Ol 9.223E-01 
J- 235 [S (j): l.OOOE+OO 9.988E-01 9.942E-01 9.885E-Ol 9.715E-01 9.548E-01 9.384E-Ol 9.223E-01 

Pu-240 Pu-240 l.OOOE+OO l.OOOE+OO 9.999E-01 9.993E-Ol 9.987E-01 9.966E-01 9.946E-Ol 9.926E-01 9.906E-Ol 

lJ -236 Pu-240 1 . 000E+OO O.OOOE+OO 2_958E-08 l.475E-07 2.941E-07 7.282E-07 1.154E-06 1.572E-06 1.981E-06 

Th-232 Pu-240 1.000E+OO O.OOOE+OO 7.299E-19 l.822E-17 7.271E-17 4.515E-16 1.·148E-15 2.157E-15 3.472E-15 
Th-232 Th-232 1.000E+OO 1.000E+OO 1.000E+OO l.OOOE+OO 1.000E+OO 1.000E+OO 1.000E+OO 9.999E-01 9.999E-Ol 
Th-232 [S (j): 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 9.999E-01 9.999E-01 

Ra-228 Pu-240 1. OOOE+OO O.OOOE+OO 2.846E-20 3.167E-18 2.215E-17 2.460E-16 7.685E-16 l.601E-15 2.740E-15 
Ra-228 Ra-228 1.000E+OO 1.000E+OO 8.857E-Ol 5.451E-Ol 2.971E-Ol 4.BllE-02 7.790E-03 l.261E-03 2.042E-04 
Ra-228 Th-232 1.000E+OO O.OOOE+OO l.135E-Ol 4.518£-01 6.981E-01 9.454£-01 9.854£-01 9.919E-Ol 9.929E-01 
Ra-228 rs (j): l . OOOE+OO 9.992E-Ol 9.969E-Ol 9.952£-01 9.935£-01 9.932E-01 9.932E-01 9.931E-01 

Th-228 Pu-240 1.000E+OO O.OOOE+OO 2.416E-21 l.063E-18 1.161E-17 1.882E-16 6.543E-16 1.430E-15 2.513E-15 
Th-228 Ra-228 1.000E+OO O.OOOE+OO 2.852E-01 5.739E-01 4.066E-Ol 7.216E-02 1.171E-02 1.897E-03 3.071E-04 
Th-228 Th-228 1.000E+OO l.OOOE+OO 6.961E-01 1.634E-Ol 2 . 670E-02 1.165E-04 5.0BOE-07 2.216E-09 9.66BE-12 
Th-228 Th-232 1.000E+OO O.OOOE+OO 1.B64E-02 2.609E-Ol 5.628E-Ol 9.214E-01 9.B15E-01 9.913E-01 9.928E-01 
Th-228 [S (j): l.OOOE+OO 9.999E-Ol 9.982E-01 9.961E-Ol 9.937E-01 9.932E-01 9.932E-01 9.931E-01 
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Summary : SEAD-63 Park Worker - Site Specific Parameters File: INDUS. RAD 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRF(i) S(i,t), pCi/q 
( i) ( i) t= O.OOOE+OO l.OOOE+OO 5.000E+OO 1.000E+Ol 2.SOOE+Ol 4.000E+Ol 5.SOOE+Ol 7.000E+Ol 

-
Ra-226 Ra-226 l . OOOE+OO l.OOOE+OO 9.987E-01 9.937E-Ol 9.875E-Ol 9.690E-Ol 9.509E-01 9.331E-01 9.156E-01 
Ra-226 Th-230 1.000E+OO 0.00QE+OO 4 . 329E-04 2.159E-03 4.305E-03 1.066E-02 1.690E-02 2.301E-02 2.902E··02 
Ra-226 U-234 l.OOOE+OO O.OOOE+OO 1.948E-09 4.855E-08 1.934E-07 1.194£-06 3.021E-06 5.642E-06 9.030E-06 
Ra-226 U-238 1.000E+OO O.OOOE+OO 1.844E-15 2.293E-13 1.826E-12 2.815E-11 1.138E-10 2.918E-10 5.937E-10 
Ra-226 z:s (j): 1.000E+OO 9.992E-01 9.959E-01 9.918E-01 9.797E-01 9.678E-01 9.561E-Ol 9.446E-Ol 

Th-230 Th-230 l.OOOE+OO 1.000E+OO l.OOOE+OO 1.000E+OO 9.999E-01 9.998E-01 9.996E-Ol 9.995E-Ol 9.993E-01 
Th-230 U- 234 1.000E+OO O.OOOE+OO 8.997E-06 4.488E-05 8.950£-05 2.218£-04 3.518E-04 4.795E-04 6.0SOE-04 
Th-230 U-238 l.OOOE+OO O.OOOE+OO 1.275£-11 3.178E-10 l.266E-09 7.822E-09 l.979E-08 3.699E-08 5.923E-08 
Th-230 z;s (jl: l . OOOE+OO 1.000E+OO l.OOOE+OO l.OOOE+OO l.OOOE+OO l.OOOE+OO 9.999£-01 9.999£-01 

ll-?34 U-234 1.000E+OO l . OOOE+OO 9.988E-01 9.942£-01 9.885E-Ol 9.714E-Ol 9.547E-01 9.382E-Ol 9.221£-01 
U-2J4 U-238 l.OOOE+OO O.OOOE+OO 2.832E-06 l.409E-05 2.802£-05 6.885£-05 l.083E-04 1.463E-04 1.830E-04 
U-234 z:s (j): 1.000E+OO 9.988E-Ol 9.942E-Ol 9.885E-Ol 9.715E-01 9.548E-Ol 9.384E-01 9.223E-01 

U-238 U-238 1.000E+OO 1 . 000E+OO 9.988E-01 9.942E-Ol 9.BBSE-01 9.715E-01 9.548E-01 9.384E-01 9.223E-01 -BRF(i) is the branch fraction of the parent nuclide . 
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Summarv SEAD-63 Recreational child - Site Specific Parameters 
file : RECCHILD.RAD 

Dose Conversion factor (and Related) Parameter Summary 
File: DOSFAC.BIN 

Current I Menu Parameter I Value 

B-1 Dose conversion factors for inhalation, mrem/pCi: 
B-1 Ac-227+D 6. 720E+OO 
B-1 Co-57 9.070E-06 
B-1 Co-60 2.190E-04 
B-1 Cs-137+D 3.190E-05 
B-1 H-3 6.400E-08 
B-1 Pa-231 1. 280E+OO 
B-1 Pb-210+0 2.320E-02 
B-1 Pu-239 4.290E-Ol 
B-1 Pu-240 4.290E-Ol 
B-1 Ra-226+0 8.600E-03 
B-1 Ra-228+0 5.080E-03 
B-1 Th-228+0 3.450E-01 
B-1 Th-230 3.260E-01 
B-1 Th-232 1.640E+OO 
B-1 U-234 1.320E-01 
B-1 U-235+0 1. 230E-Ol 
B-1 U-236 1. 250E-01 
B-1 U-238+D 1.180E-01 

D-1 Dose conversion factors for inqestion, mrem/pCi: 
D-1 Ac-227+0 1.480E-02 
D-1 Co-57 l.lBOE-06 
D-1 Co-60 2.690E-05 

· D-1 Cs-137+0 5.000E-05 
D-1 H-3 6.400E-08 
D-1 Pa-231 1.060E-02 
D-1 Pb-210+0 7. 270E-03 
D-1 Pu-239 3.540E-03 
D-1 Pu-240 3.540E-03 
D-1 Ra-226+0 l.330E-03 
D-1 Ra-228+0 1.440E-03 
D-1 Th-228+0 . 8.0BOE-04 
D-1 Th-230 5.480E-04 
D-1 Th-232 2.730E-03 , 
0-1 U-234 2.830E-04 
0-1 U-235+0 2.670E-04 
D-1 U-236 2.690E-04 
D-1 U-238+0 2.690E-04 

D-34 Food transfer factors: 
I 

D-34 Ac-227+0, plant/soil concentration ratio, dimensionless 2.SOOE-03 
D-34 Ac-227+0, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 2.000E-05 
D-34 Ac-227+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 
D-34 
D-34 Co-57 , plant/soil concentration ratio, dimensionless 8.000E-02 
D-34 Co-57 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 2.000E-02 
D-34 Co-57 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-03 
D-34 r-=\ r-"\ 

· 'I 

I Parameter 
Default Name 

6. 720E+OO DCF2 ( 1) 
9.070E-06 OCF2 ( 2) 
2.190E-04 DCF2 ( 3) 
3.190E-05 OCF2 ( 4) 
6.400E-08 DCF2 ( 5) 
1.280E+OO DCF2( 6) 
2.320E-02 DCF2 ( 7) 
4.290E-01 OCF2( 8) 
4.290E-Ol DCF2( 9) 
8.600E-03 OCF2 (10) 
5.080E-03 DCF2(11) 
3.450E-Ol DCF2 (12) 
3.260E-Ol OCF2(13) 
1. 640E+OO DCF2 (14) 
1. 320E-Ol OCF2 ( 15) 
1. 230E-Ol DCF2 (16) 
1. 250E-01 OCF2 (17) 
1.lBOE-01 DCF2(18) 

l.480E-02 DCF3 ( 1) 
1.180E-06 DCF3 ( 2) 
2.690E-05 DCF3( 3) 
5.000E-05 DCF3( 4) 
6.400E-08 DCF3( 5) 
1.060E-02 DCF3( 6) 
7.270E-03 DCF3 ( 7) 
3.540E-03 DCF3 ( 8) 
3.540E-03 DCF3 ( 9) 
l.330E-03 DCF3(10) 
1.440E-03 OCF3 (11) 
8.0BOE-04 OCF3 ( 12) 
5.480E-04 OCF3(13) 
2.730E-03 OCF3 ( 14 I 
2.830E-04 DCF3 ( 15) 
2.670E-04 DCF3(16) 
2.690E-04 DCF3 (17) 
2.690E-04 DCF3(18) 

2.SOOE-03 RTF( 1,1) 
2.000E-05 RTF( 1, 2) 
2.000E-05 RTF( 1, 3) 

8.000E-02 RTF( 2,1) 
2.000E-02 RTF( 2,2) 
2.000E-03 RTF( 2, 3) 
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Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

Current 
enu Paramet er Value Default 

-34 Co-60 , plant/soil concentration ratio, dimensionless 8.000E-02 8.000E-02 
-34 Co-60 I beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 2.000E-02 2.000E-02 
-34 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-03 2.000E-03 
- 34 
-34 Cs-137+0 , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 
-34 Cs-137+0 , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 3.000E-02 3.000E-02 
-34 Cs-137+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 8.000E-03 8.000E-03 
-34 
-34 H-3 , plant/soil concentration ratio, dimensionless 4.800E+OO 4.800E+OO 
-34 H-3 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) l.200E-02 1.200E-02 
-34 H-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) l.OOOE-02 l.OOOE-02 
-34 
-34 Pa-231 I plant/soil concentration ratio, dimensionless 1.000E-02 l.OOOE-02 
-34 Pa-231 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 5.000E-03 5.000E-03 
-34 Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 
·34 
·34 Pb-210+0, plant/soil concentration ratio, dimensionless l.OOOE-02 l.OOOE-02 
-34 Pb-210+0, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 8.000E-04 8.000E-04 
·34 Pb-210+0, milk/livestock-intake ratio, (pCi/1)/(pCi/d) 3.000E-04 3.000E-04 
·34 
·34 Pu-239 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 
·34 Pu-239 I beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-04 1.000E-04 
·34 Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1. OOOE-06 1.000E-06 
·34 
·34 Pu-240 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 
·34 Pu-240 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d ) 1.000E-04 l.OOOE-04 
·3 4 Pu-240 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) l.OOOE-06 l.OOOE-06 
·34 
·34 Ra-226+0 , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 
·34 Ra-226+0 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-03 1 , 000E-03 
·34 Ra-226+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.000E-03 
-34 
·34 Ra-228+0 , plant/soil concentration ratio, dimensionless 4.000E-02 4 . 000E-02 
-34 Ra-228+D , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) 1.000E-03 l.OOOE-03 
·34 Ra-228+0, milk/live~tock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 ,1. OOOE-03 
·34 
-34 Th-228+0, plant/soil concentration ratio, dimensionless 1.000E-03 l.OOOE-03 
-34 Th-228+0 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) l.OOOE-04 l.OOOE-04 
-34 Th-228+0, milk/livestock-intake ratio, (pCi/L) / (pCi/d) 5.000E-06 5.000E-06 
-34 
·34 Th-230 , plant/soil concentration ratio, dimensionless l.OOOE-03 l.OOOE-03 
34 Th-230 , beef/livestock-intake ratio, (pCi/kq) / (pCi/d) l.OOOE-04 l.OOOE-04 
34 Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 S.OOOE-06 
34 
34 Th-232 , plant/soil concentration ratio, dimensionless l.OOOE-03 l.OOOE-03 
34 Th-232 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 1.000E-04 l.OOOE-04 
34 Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 
34 

Parameter 
Name 

RTF( 3, 1) 
RTF( 3,2) 
RTF( 3,3) 

RTF( 4, 1) 
RTF( 4, 2) 
RTF( 4,3) 

RTF( 5,1) 
RTF( 5, 2) 
RTF( 5, 3) 

RTF( 6,1) 
RTF( 6,2) 
RTF( 6, 3) 

RTF( 7, 1) 
RTF ( 7, 2) 
RTF ( 7, 3) 

RTF( 8,1) 
RTF( 8,2) 
RTF( 8,3) 

RTF( 9, 1) 
RTF( 9,2) 
RTF( 9, 3) 

RTF(l0,1) 
RTF(l0,2) 
RTF(l0,3) 

RTF(ll, 1) 
RTF(ll, 2) 
RTF ( 11, 3) 

RTF(l2, 1) 
RTF(l2,2) 
RTF(l2,3) 

RTF(l3,l) 
RTF(13,2) 
RTF(13,3) 

RTF(l4,1) 
RTF(l4, 2) 
RTF(l4, 3) 



ESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 11:54 Page 4 
ummary SEAD-63 Recreational child - Site Specific Parameters 
ile : RECCHILD.RAD 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

enu 

-34 
-34 
-34 
-34 
-34 
-34 
-34 
-34 
-34 
-34 
-34 
-34 
-34 
-34 
-34 

-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
·-5 
·-5 
•- 5 
•-5 
•-5 
•-5 
•-5 
1-5 
t-5 
•-5 
,-s 
,-s 
1-5 

U-234 
U-234 
U-234 

U-235+D 
U-235+D 
U-235+D 

U-236 
U-236 
U-236 

U-238+D 
U-23B+D 
U-238+D 

Parameter 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-fntake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, {pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/{pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, {pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, {pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/{pCi/d) 
, milk/livestock-intake ratio, {pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, L/kq: 
Ac-227+D, fish 
Ac-227+D, crustacea and mollusks 

Co-57 
Co-57 

Co-60 
Co-60 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

Cs-137+D , fish 
Cs-137+D, crustacea and mollusks 

H-3 
H-3 

Pa-231 
Pa-231 

, fish 
, crustacea and mollusks 

, fish 
crustacea and mollusks 

Pb-210+0, fish 
Pb-210+D, crustacea and mollusks 

Pu-239 
Pu-239 

Pu-240 
Pu-240 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

Ra-226+D, fish 
Ra-226+D, crustacea and mollusks 

Ra-228+0 , fish 
Ra-228+D, crustacea and mollusks 

Current 
Value 

2.500E-03 
3. 400E-04 
6.000E-04 

2.SOOE-03 
3.400E-04 
6.000E-04 

2 . SOOE-03 
3.400£-04 
6.000E-04 

2.500E-03 
3.400E-04 
6.000E-04 

Default 

2.SOOE-03 
3.400E-04 
6.000E-04 

2.500E-03 
3.400E-04 
6.000E-04 

2.SOOE-03 
3.400£-04 
6.000E-04 

2.SOOE-03 
3.400E-04 
6.000E-04 

1.500E+Ol 1.SOOE+Ol 
1.000E+03 1.000E+03 

3.000E+02 3.000E+02 
2.000E+02 2.000E+02 

3.000E+02 3.000E+02 
2.000E+02 2.000E+02 

2.000E+03 2 . 000E+03 
1.000E+02 1.000E+02 

1.000E+OO 1.000E+OO 
1.000E+OO 1.000E+OO 

1.000E+Ol l.OOOE+Ol 
l.100E+02 1.100E+02 

3. OOOE+02 ' 3. OOOE+02 
1.000E+02 1.000E+02 

3.000E+Ol 3.000E+Ol 
1.000E+02 1.000E+02 

3.000E+Ol 3.000E+Ol 
l . OOOE+02 l.OOOE+02 

5.000E+Ol 5.000E+Ol 
2.SOOE+02 2.500E+02 

5.000E+Ol 5.000E+Ol 
2.500E+02 2.500E+02 

Parameter 
Name 

RTF{lS,1) 
RTF(15,2) 
RTF(15,3) 

RTF(16,1) 
RTF(16,2) 
RTF(16,3) 

RTF{ 17, 1) 
RTF{l7,2) 
RTF{l 7, 3) 

RTF(lB, 1) 
RTF(18,2) 
RTF(l8,3) 

BIOFAC( 1,1) 
BIOFAC( 1,2) 

BIOFAC ( 2, 1) 
BIOFAC{ 2,2) 

BIOFAC ( 3, 1) 
BIOFAC( 3,2) 

BIOFAC ( 4, 1) 
BIOFAC ( 4, 2) 

BIOFAC( 5, 1) 
BIOFAC( 5,2) 

BIOFAC ( 6, 1) 
BIOFAC( 6,2) 

BIOFAC ( 7, 1) 
BIOFAC( 7,2) 

BIOFAC ( 8, 1) 
BIOFAC( 8,2) 

BIOFAC ( 9, 1) 
BIOFAC ( 9, 2) 

BIOFAC ( 10, 1) 
BIOFAC ( 10, 2) 

BIOFAC(ll, 1) 
BIOFAC ( 11, 2) 



~SRAD, Ver ~ T½ Limit= 0.5 year 10/15/99 11:~ 
Jrnmary SEAu- rtecreational child - Site Specific Parameters 

Jge 5 

Lle : RECCHILD.RAD 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

Current 
!nu Parameter Value Default 

·5 Th-228+0, fish l.OOOE+02 l.OOOE+02 
·5 Th-228+0 , crustacea and mollusks 5.000E+02 5.000E+02 
·S 
·5 Th-230 I fish l.OOOE+02 1. OOOE+02 
·5 Th-230 I crustacea and mollusks 5.000E+02 5.000E+02 
·5 
·5 Th-232 I fish l.OOOE+02 l.OOOE+02 
·5 Th-232 I crustacea and mollusks 5.000E+02 5.000E+02 
·5 
·5 U-234 I fish l.OOOE+Ol l.OOOE+Ol 
·5 U-234 I crustacea and mollusks 6.000E+Ol 6.000E+Ol 
·5 
·5 U-235+0 I fish l.OOOE+Ol l.OOOE+Ol 
·5 U-235+0 I crustacea and mollusks 6.000E+Ol 6.000E+Ol 
·5 
·5 U-236 I fish l.OOOE+Ol l.OOOE+Ol 
·5 U-236 , crustacea and mollusks 6.000E+Ol 6.000E+Ol 
.5 
·5 U-238+0 I fish l.OOOE+Ol 1.000E+Ol 
·5 U-238+0 , crustacea and mollusks 6.000E+Ol 6.000E+Ol 

' 

Parameter 
Name 

BIOFAC(l2, 1) 
BIOFAC ( 12, 2) 

BIOFAC(l3, 1) 
BIOFAC ( 13, 2) 

BIOFAC(l4, 1) 
BIOFAC ( 14, 2) 

BIOFAC ( 15, 1) 
BIOFAC ( 15, 2) 

BIOFAC(l6, 1) 
BIOFAC(l6,2) 

BIOFAC(l7,l) 
BIOFAC ( 17, 2) 

BIOFAC(lB, 1) 
BIOFAC(18,2) 



'. ESRAD, ~ersion 5.82 T½ Limit: 0.5 year 10/15/99 11:54 Page 6 
:umrnary SEAD-63 Recreational child - Site Specific Parameters 
'ile : RECCHILD.RAD 

Site-Specific Parameter Summary 

lenu 

l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
'.l 
R 
.'l 
:l 
R 
R 

Parameter 

Area of contaminated zone (m**2) 
Thickness of contaminated zone (m) 
Lenqth parallel to aquifer·flow (m) 
Basic radiation dose limit (mrem/yr) 
Time since placement of material (yr) 
Times for calculations (vr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 

Initial principal radionuclide (pCi/q) : 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Initial principal radionuclide (pCi/q): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L) : 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L) : 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 
Concentration in qroundwater (pCi/L): 

User 
Input Default 

3. 4 39E+03 l.OOOE+04 
2.000E+OO 2.000E+OO 
6. lOOE+Ol 1.000E+02 
1.000E+Ol 3.000E+Ol 
O.OOOE+OO O.OOOE+OO 
l.OOOE+OO l.OOOE+OO 
5.000E+OO 3.000E+OO 
l.OOOE+Ol l.OOOE+Ol 
2.500E+Ol 3.000E+Ol 
4.000E+Ol l.OOOE+02 
5.500E+Ol 3.000E+02 
7.000E+Ol 1.000E+03 
not used O.OOOE+OO 
not used O. OOOE+OO 

Ac-227 l.OOOE+OO O.OOOE+OO 
Co-57 l.OOOE+OO O.OOOE+OO 
Co-60 1.000E+OO O.OOOE+OO 
Cs-137 1.000E+OO O.OOOE+OO 
H-3 1.000E+OO O.OOOE+OO 
Pa-231 l.OOOE+OO O.OOOE+OO 
Pb-210 1.000E+OO O.OOOE+OO 
Pu-239 1.000E+OO O.OOOE+OO 
Pu-240 1.000E+OO O.OOOE+OO 
Ra-226 1.000E+OO O.OOOE+OO 
Ra-228 l.OOOE+OO O.OOOE+OO 
Th-228 1.000E+OO O.OOOE+OO 
Th-230 1.000E+OO O.OOOE+OO 
Th-232 1.000E+OO O.OOOE+OO 
U-234 l.OOOE+OO O.OOOE+OO 
U-235 l.OOOE+OO O.OOOE+OO 
U-238 l.OOOE+OO O.OOOE+OO 
1\c-227 not used O.OOOE+OO 
Co-57 not used O.OOOE+OO 
Co-60 not used O.OOOE+OO 
Cs-137 not used O.OOOE+OO 
H-3 not used 0. OOOE+OO : 
Pa-231 not used O.OOOE+OO 
Pb-210 not used O.OOOE+OO 
Pu-239 not used O.OOOE+OO 
Pu-240 not used O.OOOE+OO 
Ra-226 not used O.OOOE+OO 
Ra-228 not used O.OOOE+OO 
Th-228 not used O.OOOE+OO 
Th-230 not used O.OOOE+OO 
Th-232 not used O.OOOE+OO 
U-234 not used O.OOOE+OO 
U-235 not used O.OOOE+OO 
U-238 not used O.OOOE+OO 

Used by RESRAD Parameter 
(If different from user input) Name 

--- AREA 
--- THICKO 
--- LCZPAQ 
--- BRDL --- TI 
--- T( 2) 
--- T( 3) 
--- T ( 4) 
--- T ( 5) 
--- T ( 6) 
--- T( 7) 
--- T ( 8) 
--- T( 9) 
--- T(lO) 

--- Sl ( 1) 
--- Sl( 2) 
--- S1 ( 3) 
--- S1( 4) --- S1 ( 5) 
--- Sl ( 6) --- Sl( 7) 
--- Sl ( 8) 
--- Sl ( 9) --- Sl (10) --- Sl (11) 
--- Sl ( 12) --- Sl (13) 
--- Sl ( 14) 
--- Sl ( 15) --- S1(16) --- S1(18) 
--- Wl ( 1) 
--- Wl ( 2) 
--- Wl ( 3) 
--- Wl ( 4) 
--- Wl ( 5) 
--- Wl ( 6) 
--- Wl ( 7) --- Wl ( 8) --- Wl ( 9) 
--- Wl(lO) --- Wl (11) 
--- Wl (12) --- Wl(13) 
--- Wl (14) 
--- Wl(lS) 
--- Wl ( 16) 
--- W1(18) 



.ESRAD, 
ummary 
'ile 

Ver~ 2 T½ Limit= 0.5 year 10/15/99 11:5· 
SEAu ·vJ Recreational c~ild - Site Specific Parameters 

: RECCHILD . RAD 

age 7 

Site-Specific Parameter Summary (continued) 

enu Parameter 

013 Cover depth (m) 
013 Density of cover material (q/cm**3) 
013 Cover depth erosion rate (m/yr) 
013 Density of contaminated zone (q/cm**3) 
013 Contaminated zone erosion rate (m/yr) 
013 Contaminated zone total porosity 
013 Contaminated zone effective porosity 
013 Contaminated zone hydraulic conductivity (m/yr) 
013 Contaminated zone b parameter 
013 Averaqe annual wind speed (m/sec) 
013 Humidity in air (q/m**3) 
013 Evapotranspiration coefficient 
013 Precipitation (m/yr) 
013 Irriqation (m/yr) 
013 Irriqation mode 
013 Runoff coefficient 
013 Watershed area for nearby stream or pond (m**2) 
013 Acc.uracy for water/soil computat i ons 

014 
014 
014 
014 
014 
014 
014 
014 
011 
014 

015 
015 
015 
015 
015 
015 
015 

016 
016 
016 
016 
016 
016 

016 
016 
016 
016 
016 
016 

Density of saturated zone (q/cm* *3) 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone hydraulic conductivity (m/yr) 
Saturated zone hydraulic qradient 
Saturated zone b parameter 
Water table drop rate (m/yr) 
Well pump intake depth (m below water . table) 
Model: Nondispersion (ND) or Mass-Balance (MB) 
Well pumpinq rate (m**3/yr) 

Number of unsaturated zone strata 
Unsat. zone 1, thickness (ml 
Unsat. zone 1, soil density (q/cm••3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity· 
Unsat. zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Ac-227 
Contaminated zone (cm••3/q) 
Unsaturated zone 1 (cm••3/q) 
Saturated zone (cm••3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Co-57 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm••3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

O. OOOE+OO 
not used 
not used 
l.500E+OO 
6.000E-05 
3.700E-01 
l.750E-01 
2.080E+02 
7.750E+OO 
3.000E+OO 
6.600E+OO 
7.lOOE-01 
7.500E-01 
O.OOOE+OO 
overhead 
2.000E-01 
l.300E+07 
l.OOOE-03 

1 . 500E+OO 
3.700E-Ol 
1.750E-01 
2.0BOE+02 
l.200E-02 
1. 040E+Ol 
O.OOOE+OO 
3.000E+OO 
ND 
5.000E+Ol 

1 
1.000E+OO 
1.500E+OO 
3 . 700E-01 
1.750E-01 
7.750E+OO 
2.0BOE+02 

2.000E+Ol 
2.000E+Ol 
2.000E+Ol 
O.OOOE+OO 
O. OOOE+Ou 

1.000E+03 
l.OOOE+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

Default 

O.OOOE+OO 
1.500E+OO 
1.000E-03 
l.500E+OO 
l.OOOE-03 
4.000E-01 
2.000E-01 
l.OOOE+Ol 
5.300E+OO 
2.000E+OO 
8.000E+OO 
5.000E-01 
1.000E+OO 
2.000E-01 
overhead 
2.000E-01 
l.OOOE+06 
1.000E-03 

1.500E+OO 
4.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 
5.300E+OO 
1.000E-03 
1.000E+Ol 
ND 
2.500E+02 

1 
4 . 000EtOO 
1.500E+OO 
4.000E-01 
2.000E-01 
5.300E+OO 
1.000E+Ol 

2 . 000E+Ol 
2.000E+Ol 
2.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

1. OOOE+03 
1.000E+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

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

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

2.876E-03 
not used 

5.799E-05 
not used 

I Parameter 
Name 

COVERO 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
EPCZ 
HCCZ 
BCZ 
WIND 
HUMID 
EVAPTR 
PRECIP 
RI 
IDITCH 
RUNOFF 
WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
HCSZ 
HGWT 
BSZ 
VWT 
DWIBWT 
MODEL 
uw 
NS 
H (1) 
DENSUZ(l) 
TPUZ(l) 
EPUZ(l) 
BUZ(l) 
HCUZ(l) 

DCNUCC( 1) 
DCNUCU ( 1, 1 ) 
DCNUCS( 1 ) 
ALEACH( 1 ) 
SOLUBK( 1 ) 

DCNUCC( 2) 
DCNUCU ( 2 , 1 ) 
DCNUCS( 2) 
ALEACH( 2) 
SOLUBK( 2) 
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:ummary SEAD-63 Recreational child - Site Specific Parameters 
'ile : RECCHILD. RAD . 

Page 8 

Site-Specific Parameter Summary (continued) 

lenu 

:016 
.016 
:016 
:016 
:016 
:016 

:016 
:016 
:016 
:016 
:016 
:016 

t016 
:016 
:016 
:016 
l016 
t016 

l016 
t016 
t016 
t016 
t016 
l016 

tOl 6 
l016 
l016 
l016 
l016 
~016 

, 016 
,o 1 
~[' 16 
~016 
~016 
~016 · 

W16 
~016 
R016 
R016 
R016 
R016 

Parameter 

Distribution coefficients for Co-60 
Contaminated zone (cm • •3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Cs-137 
Contaminated zone (cm••3/q) 
Unsaturated zone 1 (cm• •3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for H-3 
Contaminated zone (cm• • 3/q) 
Unsaturated zone 1 (cm••3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pa-231 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm* *3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pb-210 
Contaminated zone (cm••3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pu-239 
Contaminated zone (cm* *3/q) 
Unsaturated zone 1 (cm• •3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pu-240 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

l . OOOE+03 
1.000E+03 
l.OOOE+03 
O. OOOE+OO 
O.OOOE+OO 

l . OOOE+03 
l.OOOE+03 
l.OOOE+03 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+01 
O. OOOE+OO 
O.OOOE+OO 

1.000E+02 
1 . 000E+02 
1.000E+02 
O. OOOE+OO 
O. OOOE+OO 

2.000E+03 
2.000E+03 
2.000E+03 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2 . 000E+03 
O. OOOE+OO 
O.OOOE+OO 

Default 

1 , 000E+03 
l.OOOE+03 
l.OOOE+03 
O.OOOE+OO 
O. OOOE+OO 

1 . 000E+03 
1.000E+03 
l.OOOE+03 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

1 . 000E+02 
1.000E+02 
1.000E+02 
O. OOOE+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2 . 000E+03 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2.000E+03 
O.OOOE+OO 
O. OOOE+OO 

Used by RESRAD 
(If different from user input) 

5.799E-05 
not used 

5.799E-05 
not used 

3.449E-01 
not used 

1.156E-03 
not used 

5.790E-04 
not used 

2.900E-05 
not used 

2 . 900E-05 
not used 

Parameter 
Name 

DCNUCC( 3) 
DCNUCU( 3,1) 
DCNUCS( 3) 
ALEACH( 3) 
SOLUBK( 3) 

DCNUCC( 4) 
DCNUCU( 4,1) 
DCNUCS( 4) 
ALEACH( 4) 
SOLUB.K ( 4) 

DCNUCC( 5) 
DCNUCU ( 5, 1 ) 
DCNUCS( 5) 
ALEACH ( 5) 
SOLUBK( 5) 

DCNUCC( 6) 
DCNUCU( 6,1) 
DCNUCS( 6) 
ALEACH( 6) 
SOLUBK( 6) 

DCNUCC( 7) 
DCNUCU ( 7 , 1 ) 
DCNUCS( 7) 
ALEACH( 7) 
SOLUBK( 7) 

DCNUCC( 8) 
DCNUCU ( 8, 1) 
DCNUCS( 8) 
ALEACH( 8) 
SOLUBK( 8) 

DCNUCC( 9) 
DCNUCU( 9,1) 
DCNUCS( 9) 
ALEACH( 9) 
SOLUBK( 9) 



~ESRAD, Ve r ~~ ' . 82 T½ Limit= 0.5 year 10/15/99 11 : 5-. . ?age 9 
3ummary SEAD-o3 Recreational child - Site Specific Parameters 
='ile : RECCHILD.RAD 

Site-Specific Parameter Summary (continued) 

1enu 

lOl 6 
lOl 6 
l016 
l016 
l016 
l016 

:016 
:016 
:016 
016 
.016 
.016 

016 
016 
016 
016 
016 
016 

016 
016 
016 
016 
016 
016 

016 
016 
016 
016 
016 
016 

016 
016 
016 
016 
016 
016 

016 
016 
016 
D16 
D16 
316 

Parameter 

Distribution coefficients for Ra-226 
Contaminated zone (cm**3/q) 
Unsa t urated zone 1 (cm• • 3/q) 
Saturated zone (cm* *3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Ra-228 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-228 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-230 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-232 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-234 
Contaminated zone (cm••3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-235 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O. OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6 . 000E+O~ 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Default 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6 . 000E+04 
6.000E+04 
6.000E+04 
O. OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5 . 000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

8.266E-04 
not used 

8.266E-04 
not used 

9.667E-07 
not used 

9.667E-07 
not used 

9 . 667E-07 
not used 

1.156E-03 
not used 

1.156E-03 
not used 

Parameter 
Name 

DCNUCC (10) 
DCNUCU ( 1 0 , 1 ) 
DCNUCS(lO) 
ALEACH (10) 
SOLUBK ( 10) 

DCNUCC(ll) 
DCNUCU ( 11 , 1) 
DCNUCS(ll) 
ALEACH(ll) 
SOLUBK(ll) 

DCNUCC (12) 
DCNUCU ( 12 , 1 ) 
DCNUCS(l2 ) 
ALEACH (12 ) 
SOLUBK(12 ) 

DCNUCC (13) 
DCNUCU(l3,1) 
DCNUCS ( 13) 
ALEACH(l3) 
SOLUBK ( 13) 

DCNUCC ( 14) 
DCNUCU ( 14 , 1 ) 
DCNUCS(l4) 
ALEACH ( 14) 
SOLUBK (14) 

DCNUCC ( 15) 
DCNUCU(l5,l) 
DCNUCS(15) 
ALEACH(l5) 
SOLUBK(l5) 

OCNUCC (16) 
OCNUCU (16, 1 ) 
DCNUCS (16) 
ALEACH ( 16) 
SOLUBK ( 16) 
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urnmary SEAD-63 Recreational child - Site Specific Parameters 
'ile : RECCHILD. RAD 

Site-Specific Parameter Summary (continued) 

lenu 

016 
016 
016 
.016 
.016 
.016 

.016 
016 
.016 
:016 
:016 
nl6 

.0 I ·1 
:017 
:017 
:017 
:017 
:017 
:017 
:017 
:017 
t017 
lOl 7 
l017 
lOl 7 
lOl 7 
lOl 7 
lOl 7 
\017 
l017 
lOl 7 
lO 17 
lOl 7 

lOl 7 
l017 
lOl 7 
lOl 7 
l017 
l017 
lOl 7 
~017 
~017 
~017 
~017 
'l.017 
~017 

Parameter 

Distribution coefficients for U-238 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm••J/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for dauqhter U-236 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (m**3/yrl 
Mass loadinq for inhalation (q/m••3) 
Exposure duration 
Shieldinq factor, inhalation 
Shieldinq factor, external qarnma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flaq, external qamma 
Radii of shape factor array (used if FS • -1): 

Outer annular radius (m), rinq 1: 
Outer annular radius (ml, rinq 2: 
Outer annular radius (ml, rinq 3: 
Outer annular radius (m), rinq 4: 
Outer annular radius (m), rinq 5: 
Outer annular radius (ml, rinq 6: 
Outer annular radius (ml, rinq 7: 
Outer annular radius (m), rinq 8: 
Outer annular radius (m), rinq 9: 
Outer annular radius (ml, rinq 10: 
Outer annular radius (ml, rinq 11: 
Outer annular radius (m), rinq 1°2: 

Fractions of annular areas within AREA: 
Rinq 1 
Rinq 2 
Rinq 3 
Rinq 4 
Rinq 5 
Rinq 6 
Rinq 7 
Rinq 8 
Rinq 9 
Rinq 10 
Rinq 11 
Rinq 12 

User 
Input 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O. OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

1.220E+02 
1.000E-04 
5.000E+OO 
4.000E-01 
7.000E-01 
O.OOOE+OO 
3.300E-01 
1.000E+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

Default 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

8.400E+03 
1.000E-04 
3.000E+Ol 
4.000E-01 
7.000E-01 
5.000E-01 
2.SOOE-01 
1.000E+OO 

5.000E+Ol 
7. 071E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.000E+OO 
2.732E-01 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

1.156E-03 
not used 

1.156E-03 
not used 

>O shows circular AREA. 

Parameter 
Name 

DCNUCC ( 18) 
DCNUCU ( 18, 1 ) 
DCNUCS ( 18) 
ALEACH (18) 
SOLUBK ( 18) 

DCNUCC (17) 
DCNUCU(17,1) 
DCNUCS(l7) 
ALEACH (17) 
SOLUBK ( 17) 

INHALR 
MLINH 
ED 
SHF3 
SHFl 
FIND 
FOTD 
FS 

RAD SHAPE( 1) 
RAD SHAPE( 2) 
RAD SHAPE ( 3) 
RAD SHAPE( 4) 
RAD SHAPE( 5) 
RAD SHAPE( 6) 
RAD SHAPE( 7) 
RAD SHAPE( 8) 
RAD SHAPE{ 9) 
RAD SHAPE ( 10) 
RAD SHAPE ( 11) 
RAD_SHAPE ( 12) 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA{ 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA{ 8) 
FRACA( 9) 
FRACA ( 10) 
FRACA(ll) 
FRACA (12) 
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' i le : RECCHILD. RAD 

Site-Specific Parameter Summary (continued) 

lenu 

:018 
.018 
.018 
.018 
.018 
.018 
018 
018 
018 
018 
.018 
018 
018 
018 
018 
018 

019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 

198 
198 
198 
198 
198 
198 
198 
198 
198 
198 
198 
198 
198 
198 
198 
198 

14 
14 
14 

Parameter 

Fruits, veqetables and qrain consumption (kq/yr) 
Leafy veqetable consumption (kq/yr) 
Milk consumption (L/yr) 
Meat and poultry consumption (kq/yr) 
Fi sh consumption (kq/yr) 
Other seafood consumption (kq/yr ) 
Soil inqestion rate (q/yr) 
Drinkin~ water intake (L/yr) 
Contamination fraction of drinkinq water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irriqation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kq/day) 
Livestock fodder intake for milk (kq/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kq/day) 
Mass loadinq for foliar deposition (q/m• *3) 
Depth of soil mixinq layer (m) 
Depth of roots (m) 
Drinkinq water fraction from qround water 
Household water fraction from qround water 
Livestock water fraction from qround water 
Irriqation fraction from qround water 

Wet weiqht crop yield for Non-Leafy (kq/m**2) 
Wet weiqht crop yield for Leafy (kq/m**2) 
Wet weiqht crop yield for Fodder (kq/m**2) 
Growinq Season for Non-Leafy (years) 
Growinq Season for Leafy (years) 
Growinq Season for Fodder (years) 
Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Wet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy · 
Wet Foliar Interception Fraction for Fodder 
Weatherinq Removal Constant for Veqetation 

C-12 concentration in water (q/cm**3) 
C-12 concentration in contaminated soil (q/q) 
Fraction of vegetation carbon from soil 

User 
Input 

not used 
not used 
not used 
not used 
not used 
not used 
2.800E+OO 
1.400E+Ol 
l.OOOE+OO 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
l.SOOE-01 
not used 
l.OOOE+OO 
l.OOOE+OO 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 

Default 

l.600E+02 
l.400E+Ol 
9.200E+Ol 
6.300E+Ol 
5 .4 00E+OO 
9 . 000E-01 
3.650E+Ol 
5.100E+02 
l.OOOE+OO 
1.000E+OO 
l . OOOE+OO 
1 . 000E+OO 
5.000E-01 

-1 . 
-1 
-1 

6.800E+Ol 
5.500E+Ol 
5.000E+Ol 
1.600E+02 
5.000E-01 
l.OOOE-04 
1.SOOE-01 
9.000E-01 
1.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 

7.000E-01 
1.500E+OO 
1.lOOE+OO 
l.700E-01 
2 . SOOE-01 
8.000E-02 
1.000E-01 
1.000E+OO 
l.OOOE+OO 
2.SOOE-01 
2.SOOE-01 
2.SOOE-01 
2.SOOE-01 
2.SOOE-01 
2.SOOE-01 
2.000E+Ol 

2.000E-05 
3.000E-02 
2.000E-02 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

DIET (1) 
DIET (2) 
DIET(3) 
DIET(4) 
DIET(S) 
DIET(6) 
SOIL 
DWI 
FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FMEAT 
FMILK 

LFI5 
LFI6 
LWI5 
LWI6 
LSI 
MLFD 
DM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV(l) 
YV(2) 
YV(3) 
TE(l) 
TE(2) 
TE(3) 
TIV(l) 
TIV(2) 
TIV(3) 
RORY (1) 
RDRY(2) 
RDRY(3) 
RWET(l) 
RWET(2) 
RWET(3) 
WLAM 

Cl2WTR 
Cl2CZ 
CSOIL 
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Summary SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHILD.RAD 

Site-Specific Parameter Summary (continued) 

Menu 

Cl4 
Cl4 
Cl4 
Cl4 
Cl4 
C14 

STOH 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

Parameter 

Fraction of veqetation carbon from air 
C-14 evasion layer thickness in soil (ml 
C-14 evasion flux rate from soil (1/sec) 
C-12 evasion flux rate from soil (1/sec) 
Fraction of qrain in beef cattle feed 
Fraction of qrain in milk cow feed 

Storaqe times of contaminated foodstuffs (days): 
Fruits, non-leafy veqetables, and qrain 
Leafy veqetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of buildinq foundation (m) 
Bulk density of buildinq foundation (q/cm**3) 
Total porosity of the cover material 
Total porosity of the buildinq foundation 
Volumetric water content of the cover material 
Volumetric water content of the foundation 
Diffusion coefficient for radon qas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixinq (m) 
Averaqe buildinq air exchanqe rate (1/hr) 
Heiqht of the buildinq (room) (m) 
Buildinq interior area factor 
Buildinq depth below qround surface (m) 
Emanatinq power of Rn-222 qas 
Emanatinq power of Rn-220 qas 

User 
Input 

not used 
not used 
not used 
not used 
not used 
not used 

1. 4 OOE+Ol 
1.000E+OO 
l.OOOE+OO 
2.000E+Ol 
7.000E+OO 
7.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
4.500E+Ol 

not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

Default 

9.BOOE-01 
3.000E-01 
7.000E-07 

· l.OOOE-10 
8.000E-01 
2.000E-01 

1. 400E+Ol 
1.000E+OO 
l.OOOE+OO 
2.000E+Ol 
7.000E+OO 
7.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
4.500E+Ol 

l.500E-Ol 
2.400E+OO 
4.000E-01 
1.000E-01 
5.000E-02 
3.000E-02 

2.000E-06 
3.000E-07 
2.000E-06 
2 . 000E+OO 
5.000E-01 
2.SOOE+OO 
O.OOOE+OO 

-1.000E+OO 
2.SOOE-01 
l.SOOE-01 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR T ( 1) 
STOR T(2) 
STOR T(3) 
STOR T(4) 
STOR T(S) 
STOR T(6) 
STOR T(7) 
STOR T(8) 
STOR_T(9) 

FLOOR 
DENSFL 
TPCV 
TPFL 
PH20CV 
PH20FL 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FA! 
DMFL 
EMANA(l) 
EMANA(2) 
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Jmmary SEAQ- bj Recr eational child - Site Specific Parameters 
i.le : RECCHILD. RAD 

1 
2 
3 
4 
5 
6 
7 
8 
9 
Find 

Summary of Pathway Selections 

Pathway 

ex t ernal qamma 
inhalation (w/o radon) 
plant inqestion 
meat i nqestion 
milk i nqestion 
aquatic foods 
drinkinq water 
soil inqestion 
radon 
peak pathway doses 

User Selection 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 

active 
active 

suppressed 
suppressed 

age 13 
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Summary SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHILD.RAD 

Contamina t ed Zone Dimensior.s 

Area 
Thickness 

:over Depth 

3439.00 square meters 
2.00 meters 
0.00 meters 

Initial Soil Concentrations, pCi/q 

Ac-227 
Co-57 
Co-60 
Cs-137 
H-3 
Pa-231 
Pb-210 
Pu-239 
Pu-240 
Ra-226 
Ra-228 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 

1 . 000E+OO 
l.OOOE+OO 
1 . 000E+OO 
1.000E+OO 
l.OOOE+OO 
1.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
1.000E+OO 
l.OOOE+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
l.OOOE+OO 

Total Dose TDOSE(t), mrem/yr 
Basic Radiation Dose Limit c 10 mrem/yr 

Total Mixture Sum M(t) a Fraction of Basic Dose Limit Received at Time (t) 

t (years) 
TDOSE(t) 

M(t) 

O. OOOE+OO 
l.539E+Ol 
l.539E+OO 

l.OOOE+OO 
l.466E+Ol 
1. 4 66E+OO 

Maximum TDOSE(t): 1.539E+Ol mrem/yr 

5.000E+OO 
1. 273E+Ol 
l.273E+OO 

1.000E+Ol 
l.137E+Ol 
1.137E+OO 

2.SOOE+Ol 
9.917E+OO 
9.917E-01 

at t ~ O.OOOE+OO years 

4.000E+Ol 
9.527E+OO 
9.527E-Ol 

5.SOOE+Ol 
9.32BE+OO 
9.328E-Ol 

7.000E+Ol 
9.184E+OO 
9.184E-Ol 



::SRAD, Vers1v1 J2 T½ Limit= 0.5 year 10/15/99 11:54 dge 15 
.lITIITlary SEAD-63 Recreational child - Site Specific Parameters 
i.le : RECCHILD. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
1dio-
iclide mrem/yr fract. mrem/vr fra c t. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/vr fract . 

- -
:-227 6.133E-Ol 0.0399 3 . 567E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.368E-02 0.0009 
J-57 1. 54 9E-01 0. 0101 4.BlSE-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.090E-06 0.0000 
J-60 4.903E+OO 0.3186 1.163E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2 . 486E-05 0.0000 
;- 137 1.025E+OO 0.0666 1.693E-08 0.0000 o:ooOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.620E-05 0.0000 
-3 O.OOOE+OO 0.0000 4.596E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.914E-08 0.0000 
1-231 5.861E-02 0.0038 6.795E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.00 00 9.7 94E-03 0.0006 
,-210 1. 924E-03 0. 0001 1.232E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE-!-00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6 . 717E-03 0.0004 
1-239 9.lBOE-05 0.0000 2 . 277E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.271E-03 0.0002 
1-240 4.749E-05 0.0000 2.277E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.271E-03 0.0002 
1-226 3.396E+OO 0.2207 4.566E- 06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.229E-03 0.0001 
1-228 l . BllE+OO 0.1177 2.697E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.331E-03 0.0001 
1- 228 3.lOOE+OO 0 . 2014 1.832E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0 000 7.466E-04 0.0000 
1-230 3 . 753E~04 0.0000 1.731E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.064E-04 0.0000 
1-232 l.623E-04 0.0000 8.706E-04 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.523E-03 0.0002 
·234 1 . 25BE-04 0.0000 7.00BE-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.615E-04 0.0000 
·235 2.329E-01 0.0151 6.530E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.000 0 2.467E-04 0.0000 
·238 4.161E-02 0.0027 6.264E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.486E-04 0.0000 -· - -ital l . 534E+Ol 0.9967 6.152E-03 0.0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 4.389E-02 0.0029 



~SRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 11:54 Page 16 
immary : SEAD-63 Recreational child - Site Specific Parameters 
. le : RECCHILD. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
1dio-
1clide mrem/yr tract. mrem/vr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/vr fract. 
--
:-227 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.305E-01 0.0410 
>-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.549E-01 0.0101 
>-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.903E+OO 0 . 3186 
;-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.025E+OO 0.0666 
·3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.655E-06 0.0000 
1-231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.908E-02 0.0045 
>-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.653E-03 0.0006 
1-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.591E-03 0.0002 
1-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.546E-03 0.0002 
1-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.397E+OO 0.2208 
1-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 1. 813E+OO O .1178 
1-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.lOlE+OO 0 . 2015 
1-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.055E-03 0.0001 
1-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.555E-03 0.0002 
·234 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.574E-04 0.0000 
·235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.332E-Ol 0.0152 
·238 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.192E- 02 0.0027 -,tal O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 539E+Ol 1. 0000 

;um of all water independent and dependent pathways. 



.ESRAD, Vers.1. .... . d2 T½ Limit= 0.5 year 10/15/99 11: 5., age 17 
urnmarv SEAD-63 Recreational child - Site Specific Parameters 
'i le : RECCHILD.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and fraction of Total Dose At t = 1.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
adio-
ucli de mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/vr fract. mrem/yr fr act. mrem/yr fr act . 

-
c-227 5.923E-01 0.0404 3.446E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 l.321E-02 0.0009 
o-57 6.083E-02 0.0041 1.~91E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.282E-07 0.0000 
o-60 4 . 299E+OO 0.2932 l.019E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2 . 179E-05 0.0000 
s-137 l.OOlE;oo 0.0683 1.655E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.514E-05 0.0000 
-3 O.OOOE+OO 0.0000 l.321E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.700E-08 0.0000 
a-231 7.772E-02 0.0053 7.903E-04 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.021E-02 0.0007 
b-210 l.864E-03 0.0001 l.193E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.508E-03 0.0004 
u-239 9.179E-05 0.0000 2.277E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.271E-03 0.0002 
u-240 4.748E-05 0.0000 2.277E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.271E-03 0.0002 
a-226 3.392E+OO 0.2313 4.936E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.433E-03 0.0001 
a-228 2.488E+OO 0.1697 5.462E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.391E-03 0.0001 
h-228 2.158E+OO 0.1472 1.275E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.197E-04 0.0000 
h-230 1.845E-03 0.0001 1.731E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.069E-04 0.0000 
h-232 2.636E-01 0.0180 8.744E-04 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.687E-03 0.0002 
-234 1.257E-04 0.0000 7.000E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.612E-04 0.0000 
-235 2.326E-Ol 0.0159 6.524E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.466E-04 0.0000 
-238 4.156E-02 0.0028 6.257E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.483E-04 0.0000 

otal 1.461E+Ol 0.9966 6.137E-03 0.0004 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.383E-02 0.0030 



ESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 11:54 Page 18 
ummary SEAD-63 Recreational child - Site Specific Parameters 
ile : RECCHILD.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path~ays (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
adio-
uclide mrem/yr tract. mrem/yr fr act. mrem/yr fr act. mrem/yr fract. mrem/vr fr act. mrem/yr fr act. mrem/vr fract. 

- --
.c- 227 0 . 000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 6.090E-0l 0.0415 
o-57 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.083E-02 0.0041 
o-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 4.299E+00 0.2932 
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1. 00lE+00 0. 0683 
-3 4.931E-04 0.0000 0.000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E~00 0 . 0000 0.000E+00 0.0000 4.945E-04 0.0000 
·a-231 0.000E+0O 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.872E-02 0 . 0061 
b-210 0.000E+00 0.0000 0.000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 8.384E-03 0.0006 
·u-239 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.590E-03 0 . 0002 
·u- 240 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3 . 546E-03 0.0002 
a-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.393E+00 0.2314 
.a-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 2.490E+00 0.1698 
'h-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 2.158E+00 0.1412 
'h-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 2.525E-03 0.0002 
h-232 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0 . 0000 2.671E-01 0.0182 
1-2 :;.; 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.569E-04 0.0000 
1-2 3!> 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.330E-01 0.0159 
1-238 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0 . 0000 0.000E+00 0.0000 4.187E-02 0.0029 - -'otal 4.931E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 1.466E+0l 1.0000 

Sum of all water independent and dependent pathways. 

' · 



ESRAD, Ven. 2 T½ Limit= 0.5 year 10/15/99 11:5• 1ge 19 
ummarv SEAD- __ ~ecreational child - Site Specific Parameters 
ile : RECCH ILD. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Independent Pathways (Inhal ation exc ludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
3dio-
Jclide mrem/vr fr act. mrem/yr · frac t. mrem/yr fract. mrem/yr fract. mrem/yr fr act. mrem/yr fr act. mrem/yr fr act . 

- --
:-227 5.156E-01 0.040 5 2 .999E-03 0.0002 O.OOOE +O O 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 150E-02 0. 0009 
)-5 7 1.447E-03 0 . 0001 4.499E-11 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1.019E-08 0.0000 
)-60 2.540E+OO 0.1996 6.022E-08 0.0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 l.287E-05 0.0000 
,-137 9.126E-Ol 0.0717 l.508E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4. 115E-05 0. 0000 
·3 O.OOOE+OO 0.0000 9.009E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . 000E+00 0.0000 O.OOOE+OO 0.0000 1.159E-10 0. 0000 
1-2 31 l.476E-01 0.0116 l.195E-03 0.000 1 O. OOOE+OO 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 l.173E-02 0.0009 
)-210 l . 642E- 03 0.0001 1.051E-05 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O. OOOE+OO 0.0000 5.734E-03 0.0005 
1-239 9.177E-05 0.0000 2.277E-04 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 . 270E-03 0.0003 
1-240 4.746E-05 0.0000 2.276E-04 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.269E-03 0.0003 
1-226 3.375E+OO 0.2652 6.301E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.184E-03 0 . 0002 
1-228 ~.766E+OO 0.2174 1 . 066E-04 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 1.154E-03 0.0001 
1-228 5.065E-01 0.0398 2.993E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 1.220E-04 0.0000 
1-230 7.708E-03 0.0006 1.731E-04 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5 . lOlE-04 0. 0000 
1-232 l.627E+OO 0 . 1279 9.196E-04 0.0001 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 . 318E-03 0.0003 
-234 l.253E-04 0.0000 6.968E-05 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.600E-04 0.0000 
-235 2 . 316E- Ol 0.0182 6 . 502E- 05 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.464E-04 0.0000 
-238 11. 137E-02 0 . 0033 6.228E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 2.471E-04 0.0000 
-■ 

ital 1.267E+Ol 0.9960 6.093E-03 0.0005 O.OOOE+OO 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 O.OOOE+OO 0.0000 4.359E-02 0.0034 



RESRAD, Version 5.82 T½ Limit= 0 . 5 vear 10/15/99 11: 54 Page 20 
Summary SEAD-63 Recreational ~hild - Site Specific Parameters 
File RECCHILD.RAD 

Total Dose Contributions TDOSE(i,p,t). for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Dependent Pathways 

Water fish Radon Plant Meat Milk All Pathways* 
Radio-
Nuclide mrem/vr tract. mrem/yr fr act. mrem/vr fract . mrem/yr fr act. mrem/yr fract. mrem/vr fract. mrem/yr fract. 

-
Ac-227 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.301E-Ol 0.0417 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.447E-03 0.0001 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 2.540E+OO 0.1996 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.126E-01 0.0717 
H-3 1.600E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 600E-03 0. 0001 
Pa-231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.605E-01 0.0126 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.386E-03 0.0006 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.589E-03 0.0003 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.544E-03 0.0003 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.377E+OO 0.2654 
Ra-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2. 768E+OO 0.2175 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.067E-Ol 0.0398 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.391E-03 0.0007 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1. 632E+OO O .1282 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0,00E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.549E-04 0.0000 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.319E-01 0.0182 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.167E-02 0.0033 - -Tota .l l.600E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 27 3E+Ol 1. 0000 

*Sum of all water independent and dependent pathways. 



.ESRAD, Ve1 2 T½ Limit= 0.5 year 10/15/99 11: ~ age 21 
ummary SEAL ~ecreational ~hild - Site Specific Parameters 
'ile : RECCIHLD. RAD 

Total Dose Contr ibutions TDOSE(i,p,t) for Individual Radi onuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+Ol years 

Water Independent Pat hways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
adio-
uclide mrem /yr tract. mrem/yF tract. mrem/vr fract. mrem/yr tract. mrem/vr fract. mrem/vr fract. mrem/vr fract. 

-
c-227 4.334E-01 0.0381 2·.5 21E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.665E-03 0.0009 
:,-57 l. 352E-05 0.0000 4.204E-13 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.520E-11 0 . 0000 
:,-60 1. 316E+OO 0.1157 3.119E-08 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 6.669E-06 0.0000 
s-137 8.128E-01 0.0715 1.343E-08 0.0000 O·. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.665E-05 0.0000 
-3 O.OOOE+OO 0.0000 1.764E-11 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.00 00 2.269E-13 0 . 0000 
:1-231 2.219E-01 0.0195 1.625E- 03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.334E-02 0 . 0012 
:>-210 1. 402E-03 0.0001 8 . 974E-06 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0. 0000 4.894E-03 0 . 0004 
J-239 9 . 175E-05 0.0000 2.276E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.269E-03 0.0003 
J-240 4.743E-05 0 . 0000 2.274E-04 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.267E-03 0.0003 
3-226 3.354E+OO 0 . 2951 7.768E-06 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2. 991E-03 0. 0003 
1-228 1.799E+OO 0.1582 7.527E-05 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6 . 988E-04 0.0001 
1-228 8.276E-02 0 . 0073 4.890E-06 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.993E-05 0.0000 
1-230 1.499E-02 0.0013 1.731E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 5 . 157E-04 0.0000 
1-2 32 3.0lOE+OO 0 . 2648 9.756E-04 0.0001 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 3.872E-03 0.0003 
-2 34 1.250E-04 0.0000 6 . 928E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2 . 585E-04 0.0000 
· 235 2 . 303E-01 0.0203 6.480E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.463E-04 0.0000 
-238 4 .1 13E-02 0.0036 6.193E- 05 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 2 . 457E-04 0.0000 ->tal 1 . 132E+Ol 0 . 9956 6.043E-03 0.0005 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 000 0 4.332E-02 0.0038 
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Summary : SEAD-63 Recreational child - Site Specific Parameters 
File : RECCHILD.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 1.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fr act. 

- -
l\c-227 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.456E-Ol 0.0392 
:::o-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1.352E-05 0.0000 
:::o-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.316E+OO 0.1157 
:s-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.128E-01 0.0715 
ft-3 2.155E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.lSSE-04 0.0000 
Pa-231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.368E-Ol 0.0208 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.305E-03 0.0006 
Pu-239 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.SBBE-03 0.0003 
Pu-240 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.541E-03 0.0003 
~a-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 3.357E+OO 0.2953 
~a-228 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 799E+OO 0.1583 
rh-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.279E-02 0.0073 
rh-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 568E-02 0. 0014 
rh-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.014E+OO 0.2652 
J-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.528E-04 0.0000 
J-235 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.306E-01 0.0203 
J-238 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 4. 14 3E-02 0. 0036 -rot al 2.155E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 l.137E+Ol 1.0000 

'Sum of all water independent and dependent pathways. 
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.imma ry : SI:.,.~ .ecreational child - Site Specific Parameters 
ile : RECCh~..,D.RAD 

Total Dose Contr ibut i ons TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
1dio-
1c lide mrem/yr fract. mrem/vr_ fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
--

:-227 2.575E-Ol 0 .02 60 l .4 98E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 .0000 O.OOOE+OO 0.0000 5.742E-03 0 . 0006 
)- 57 1.104E-ll 0.0000 3 .4 30E-19 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7,768E-17 0 . 0000 
,- 60 1.828E-01 0 . 0184 4.336E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.269E-07 0.0000 
;- 137 5 . 742E-01 0.0579 9.491E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.589E-05 0.0000 
·3 O.OOOE+OO 0.0000 l.313E-19 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.689E-21 0.0000 
1- 231 3.778E-Ol 0 . 038 1 2 . 526E-03 0.0003 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.667E-02 0 . 0017 
>-210 8.717E- 04 0.0001 5.581E- 06 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.044E-03 0.0003 
1-239 9 .1 67E-05 0.0000 2 . 274E-04 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.266E-03 0.0003 
1-240 4.733E-05 0.0000 2.270E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.260E-03 0.0003 
1-226 3.292E+OO 0.3319 1.092E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 4.734E-03 0.0005 · 
1-228 3.108E- 01 0.0313 1.335E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 17 9E-04 0. 0000 
1-228 3.610E-04 0.0000 2.133E- 08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.695E-08 0.0000 
1-230 3 . 658E-02 0.0037 l.731E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5. 412E-04 0. 0001 
1-23 2 4.569E+OO 0.4607 1.042E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.468E-03 0.0005 
234 l.263E-04 0.0000 6 . 811E-05 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.541E-04 0.0000 
235 2.264E-Ol 0.0228 6.435E-05 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 2.469E-04 0.0000 
238 '1 . 042E-02 0.0041 6.086E-05 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 2 . 415E-04 0.0000 
-■ 
,tal 9 . 869E+OO 0.9951 5.917E-03 0.0006 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.261E-02 0.0043 
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uminarv SEAD-63 Recreational ~hild - Site Specific Parameters 
ile RECCHILD.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+0l years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
adio-
uclide mrem/yr fract. mrem,'yr· fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

-
c-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.647E-0l 0.0267 
o-57 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.104E-11 0.0000 
o-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.828E-0l 0.0184 
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.742E-0l 0.0579 
-3 5.259E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.259E-07 0.0000 
a-231 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.970E-0l 0.0400 
b-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.921E-03 0.0004 
u-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.585E-03 0.0004 
u-240 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.534E-03 0.0004 
a-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.296E+00 0.3324 
a-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 3.ll0E-01 0.0314 
h-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.611E-04 0.0000 
h-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.730E-02 0.0038 
h-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.574E+00 0.4613 
-234 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.486E-04 0.0000 
-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.267E-01 0.0229 
- 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.072E-02 0.0041 -otal 5.259E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.917E+00 1.0000 

Sum of all water independent and dependent pathways. 
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Summary :.. Recreational ~hild - Site Specific Parameters 
file : RECL ..... LD. RAD 

To t a1 ·· Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
~adio-
~uclide mrem/yr fract. mrem/y! fract. mrem/yr fract. mrem/yr fr act. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

- -
\c-227 1.530E-01 0.0161 8.900E-04 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.411E-03 0.0004 
:o-57 9.004E-18 0.0000 2.799E-25 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 6.338E-23 0.0000 
:o-60 2.541E-02 0.0027 6.026E-10 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 l.288E-07 0.0000 
:s-137 4.057E-01 0.0426 6.705E-09 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.829E-05 0.0000 
1-3 O.OOOE+OO 0.0000 9.665E-28 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.244E-29 0.0000 
'a-231 4.661E-01 0.0489 3.034E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.849E-02 0.0019 
'b-210 5.421E-04 0.0001 3.471E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.893E-03 0.0002 
'u-239 9.159E-05 0.0000 2.272E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.263E-03 0.0003 
'u-240 4. 72 3E-05 0 . 0000 2.265E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.253E-03 0 .. 0003 
la-226 3.230E+OO 0.3391 1.277E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.763E-03 0.0006 · 
ta-228 5.042E-02 0.0053 2.166E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.911E-05 0 . 0000 
'h-228 l.575E-06 0.0000 9.305E-ll 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.1'93E-10 0.0000 
'h-230 5.777E-02 0.0061 l.732E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.755E-04 0.0001 
'h-232 4.828E+OO 0.5067 l.053E-03 0.0001 O.OOOE+OO 0.0000 0.000~+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.566E-03 0.0005 
1-234 1.305E-04 0.0000 6.696E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.498E-04 0.0000 
1-235 2.226E-Ol 0.0234 6.413E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.482E-04 0.0000 
1-238 3.973E-02 0.0042 5.982E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.374E-04 0.0000 -'otal 9.4BOE+OO 0.9950 5.814E-03 0.0006 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.199E-02 0.0044 
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ummary SEAD-63 Recreational child - Site Specific Parameters 
'ile : RECCHILD.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.000E+0l years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
adio-
uclide mrem/vr tract. mrem/yr fract. mrem/yr tract. mrem/vr tract. mrem/yr fract. mrem/vr fract. mrem/yr fract. 

- -
c-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 l.573E-01 0.0165 
o-57 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.004E-1B 0.0000 
o-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.541E-02 0.0027 
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.057E-01 0.0426 
-3 1.283E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.283E-09 0.0000 
a-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.876E-01 0.0512 
b-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.439E-03 0.0003 
u-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.582E-03 0.0004 
u-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.527E-03 0.0004 
a-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.236E+00 0.3397 
a-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.044E-02 0.0053 
h-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1. 5 7 5E-06 0. 0000 
h-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.851E-02 0.0061 
h-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.833E+00 0.5073 
-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.473E-04 0.0000 
-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.230E-01 0.0234 
-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.002E-02 0.0042 - -otal 1.283E-09 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.527E+00 1.0000 

Sum of all water independent and dependent pathways. 



ESRAD, Ver_ 2 T½ Limit= 0.5 year 10/15/99 11: 5,. .:1ge 27 
ummarv SEAD- , _ Recreational child - Site Specific Parameters 
ile : RECCHILD.RAD 

Total Dose Contri butions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.500E+0l years 

Water Independent Pathways (Inhalation excludes radon) 

Ground I nhalation Radon Plant Meat Milk Soil 
1dio-
iclide mrem/vr fract . mrem/vr -· fr act. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/vr tract. mrem/vr fr act. 

-
:-227 9 .089E-02 0.0097 5 '. 287E-04 0.0001 0.000E+00 0 . 0000 0.0001:.+00 0.0000 0.000E+O0 0 . 0000 0.000E+00 0.0000 2.027E-03 0 . 0002 
>-57 7.346E-24 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.171E-29 0.0000 
>-60 3 .5 32E-03 0 . 0004 8.375E-11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 1.790E-08 0.0000 
;-137 2 . 866E-0l 0.0307 4.737E-09 0.0000 o:oo0E+00 0 . 0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 l.292E-05 0 . 0000 
-3 0.000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.00OE+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
1-231 5 .1 43E-01 0.0551 3.309E-03 0.0004 0.O00E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 1.942E-02 0.0021 
,-210 3.372E-04 0.0000 2.159E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1. l 77E-03 0. 0001 
1-239 9.152E-05 0.0000 2.270E-04 0.0000 0.000E+00 0.0000 0.000E+OO 0.0000 0.00OE+O0 0.0000 0.000E+00 0.0000 3 . 261E-03 0.0003 
1-240 4 . 714E-05 0.0000 2.261E-04 0.0000 0.000E+00 0.0000 0.000E+0O 0 . 0000 0.000E+O0 0.0000 0.000E+00 0.0000 3.247E-03 0.0003 
-226 3.170E+00 0.3399 1.380E-05 0.0000 0.000E+00 0 . 0000 0.000E+0O 0.0000 0.000E+OO 0.0000 0.000E+00 0.0000 6.351E-03 0 . 0007 
-228 8 . 165E-03 0.0009 3.508E-07 0.0000 0.000E+00 0.0000 0.000E+0O 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 3.094E-06 0 . 0000 
-228 6.870E-09 0.0000 4.059E-13 0.0000 0.000E+00 0.0000 0 . 000E+OO 0.0000 0.000E+0O 0.0000 0.000E+00 0.0000 l.655E-12 0.0000 
-230 7 . 855E-02 0.0084 l.732E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0 . 0000 O.000E+00 0.0000 6.149E-04 0.0001 
-232 4 . 870E+00 0 . 5221 1.055E-03 0.0001 0.000E+00 0.0000 0.00OE+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 4.582E-03 0.0005 
234 l . 374E-04 0.0000 6 . 583E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.00OE+O0 0.0000 0.000E+00 0.0000 2 . 456E-04 0.0000 
235 2 .1 90E-01 0.0235 6.403E-05 0.0000 0.00OE+0O 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.499E-04 0.0000 
238 3.904E-02 0.0042 5.879E-05 0.0000 0.000E+0O 0.0000 0.000E+0O 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.333E-04 0.0000 -tal 9.280E+00 0.9949 5.724E-03 0.0006 0.000E+00 0.0000 0.000E+00 · 0.0000 0 . 0O0E+O0 0.0000 0.000E+00 0.0000 4.143E-02 0.0044 



:ESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 11: 54 Page 28 
:ummary SEAD-63 Recreational child - Site Specific Parameters 
'ile : RECCHILD.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.500E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways"' 
.adio-
iuclide mrem/yr fract. mrem/yr fr act. mrem/yr fr act. mrem/vr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract. 

- -
,c-227 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.345E-02 0.0100 
·o-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.347E-24 0.0000 
·o-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.532E-03 0.0004 
·s-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.866E-01 0.0307 
-3 3.132E-12 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.132E-12 0.0000 
·a-231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.371E-Ol 0.0576 
b-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.517E-03 0.0002 
·u-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 3.579E-03 0.0004 
u-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.520E-03 0.0004 
a-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.176E+OO 0.3405 
a-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.168E-03 0.0009 
h-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.872E-09 0.0000 
h-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.934E-02 0.0085 
h-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.875E+OO 0.5227 
-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.488E-04 0.0000 
-235 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.193E-01 0.0235 
-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.933E-02 0.0042 -otal 3.132E-12 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.328E+OO 1.0000 

Sum of all water independent and dependent pathways. 



RESRAD, Ve . 82 T½ Limit= 0.5 year 10/15/99 11:. Page 29 
Summary : SE>. J Recreational child - Site Specific Parameters 
File : RECLnLLD.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 7.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/y.r tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

1\c-227 5.400E-02 0.0059 3.141E-04 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 204E-03 0. 0001 
:o-57 5.994E-30 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
:o-60 4.909E-04 0.0001 1.164E-11 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.488E-09 0.0000 
:s-137 2.025E~Ol 0.0220 3.347E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.130E-06 0.0000 
'l-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
?a-231 5.389E-Ol 0.0587 3.446E-03 0.0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.983E-02 0.0022 
?b-210 2.097E-04 0.0000 1.343E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.323E-04 0.0001 
'u-239 9.144E-05 0.0000 2.268E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.258E-03 0.0004 
'u-240 4.704E-05 0.0000 2.256E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.240E-03 0.0004 
la-226 3.lllE+OO 0.3387 1.434E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6 . 665E-03 0.0007 
la-228 1.322E-03 0.0001 5.680E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5. OllE-07 0. 0000 
'h-228 2.997E-11 0.0000 1. 771E-15 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.218E-15 0.0000 
'h-230 9.894E-02 0.0108 1.733E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.573E-04 0.0001 
'h-232 4.876E+OO 0.5310 1.055£-03 0.0001 O.OOOE+CIO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.585E-03 0.0005 
1-234 l.469E-04 0.0000 6.472£-05 0.0000 O.OOOE+CIO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.415E-04 0.0000 
1-235 2.154E-01 0.0235 6.399E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.518E-04 0.0000 
1-238 3.B37E-02 0.0042 5.779E-05 0.0000 O.OOOEtOO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.293E-04 0.0000 -otal 9.138E+OO 0.9949 5.644E-03 0.0006 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4. 091E-02 0. 004 5 



ESRAD, Version 5.82 T½ Limit= 0 . 5 year 10/15/99 11:54 Page 30 
ummary : SEAD-63 Recreational child - Site Specific Parameters 
ile : RECCHILD. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 7.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
3dio-
Jclide mrem/yr fract. mrem/yr - fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. 

:;-227 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.552E-02 0.0060 
:,-57 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.994E-30 0.0000 
:,-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.909E-04 0.0001 
s-137 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.025E-01 0.0220 
-3 7 . 644E-15 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.644E-15 0.0000 
3-231 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.621E-01 0.0612 
:,-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 9.433E-04 0 . 0001 
J-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 3.576E-03 0.0004 
J-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.513E-03 0.0004 
3-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 . ll 7E+OO O. 3394 
3-228 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.323E-03 0.0001 
1-228 O. OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 2 . 998E-ll 0.0000 
1-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.977E-02 0.0109 
1-232 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.882E+OO 0.5316 
-234 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 4.531E-04 0.0000 
-235 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.157E-Ol 0.0235 
-238 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 . O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.866E-02 0.0042 

.. 
)tal 7.644E-15 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 O.OOOE+OO 0.0000 9.184E+OO 1.0000 

,um of all water independent and dependent pathways. 



ESRAD, Ver . ~ 92 T½ Limit= 0.5 year 10/15/99 11 :5 'age 31 
ummary SEAL ecreational child - Site Specific Parameters 
ile : RECC. . RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

arent Product Branch lJSR ( i, t l (mrem/yr)/(pCi/q) 
( i) ( i l Fraction~ t= O.OOOE+OO 1.000E+OO 5.000E+OO 1.000E+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 

-- -
::-227 Ac-227 l.OOOE+OO 6 . 305E-Ol 6.090E-Ol 5.301E-01 4.456E-Ol 2 . 647E-Ol l.573E-Ol 9.345E-02 5.552E-02 

J-57 Co-57 l.OOOE+OO l.549E-01 6.083E-02 l.447E-03 l . 352E-05 l.104E-11 9.004E-18 7.347E-24 5.994E-30 

J-60 Co-60 l.OOOE+OO 4.903E+OO 4.299E+OO 2.540E+OO l.316E+OO l.828E-01 2.541E- 02 3.532E-03 4 . 909E-04 

3-137 Cs-137 l . OOOE+OO l.025E+OO 1.00lE+OO 9.126E-Ol 8.128E-01 5.742E-01 4.057E-01 2.866E-01 2.025E-01 

·3 H-3 l.OOOE+OO 4 . 655E-06 4.945E-04 1.600E-03 2.155E-04 5 . 259E-07 1.283E-09 3.132E-12 7.644E-15 

1-231 Pa-231 1.000E+OO 6 . 908E-02 6.900E-02 6.868E-02 6.827E-02 6.708E-02 6.591E-02 6.475E-02 6 . 362E-02 
1-231 Ac - 227 l.OOOE+OO O.OOOE+OO 1.972E-02 9.186E- 02 1.685E-01 3.299E-Ol 4.217E-01 4 . 723E-01 4.985E-01 
1-231 f.DSR(j) 6.908E-02 8.872E-02 l.605E-01 2.368E-01 3.970E-01 4.876E-01 5.371E-01 5.621E-01 

>-210 Pb-210 1.000E+OO 8.653E-03 8.384E-03 7.386E-03 6.305E-03 3.921E-03 2.439E-03 l.517E-03 9.433E-04 

1-239 Pu-239 l.OOOE+OO 3.591E-03 3.590E-03 3.589E-03 3.588E-03 3.585E-03 3.582E-03 3.579E-03 3.576E-03 
1-239 U- 235 1.000E+OO O.OOOE+OO 2.296E-10 l.145E-09 2 . 283E-09 5.656E-09 8.968E-09 l.222E-08 l.541E-08 
1- 23 9 Pa-231 l.OOOE+OO O.OOOE+OO 7.192E-16 1,792E-14 7.141E-14 4.410E-13 l.116E-12 2.084E-12 3.336E-12 
1- 239 Ac- 227 1.000E+OO O.OOOE+OO 6.907E-17 8.323E-15 6.367E-14 8.750E-13 3.179E-12 7.385E-12 1.370E-ll 
1-239 f.DSR(j) 3.591E-03 3.590E-03 3.589E-03 3.588E-03 3.585E-03 3.582E-03 3.579E-03 3.576E-03 

,-240 Pu-240 l.OOOE+OO 3.546E-03 3.546E-03 3.544E-03 3.541E-03 3.534E-03 3.527E-03 3.520E-03 3.513E-03 
1-240 U-236 l.OOOE+OO O.OOOE+OO l.132E-ll 5.647E-ll l.126E-10 2.787E-10 4 . 417E-10 6.0lSE-10 7.582E-10 
,-240 Th-232 l.OOOE+OO O.OOOE+OO 2.595E-21 6.4'77E-20 2.585E-19 1.605E-18 4.083E-18 7.671E-18 1.235E-17 
,-240 Ra-228 1.000E+OO O.OOOE+OO 5.160E-20 5.741E-18 4.016E-17 4.460E-16 1.393E-15 2.902E-15 4.967E-15 
1-240 Th-228 l.OOOE+OO O.OOOE+OO 7.492E-21 3.295E-18 3.599E-17 5.837E-16 2.029E-15 4.433E-15 7.791E-15 
1-240 I:DSR(j) 3.546E-03 3.546E-03 3.544E-03 3.541E-03 3.534E-03 3.527E-03 3.520E-03 3.513E-03 

-226 Ra-226 1.000E+OO 3.397E+OO 3.393E+OO 3.376E+OO 3.355E+OO 3.292E+OO 3.230E+OO 3.170E+OO 3.llOE+OO 
-226 Pb-210 l.OOOE+OO O.OOOE+OO 2.646E-04 l.240E-03 2.290E-03 4.564E-03 5.919E-03 6.704E-03 7.136E-03 
-226 [DSR(j) 3.397E+OO 3.393E+OO 3.3'77E+OO 3.357E+OO 3.296£+00 3.236E+OO 3.176£+00 3.117E+OO 

-228 Ra - 228 1.000E+OO 1.813E+OO 1.606E+OO 9.8130E-01 5.385E-Ol 8.720E-02 1.412E-02 2.287E-03 3.702E-04 
-228 Th-228 l.OOOE+OO O.OOOE+OO 8 . 8~3E-Ol 1 . 780E+OO 1.261E+OO 2.238E-Ol 3.632E-02 5.882E-03 9 . 524E-04 
-228 [DSR(j) l.813E+OO 2.490E+OO 2.768E+OO l.799E+OO 3.llOE-01 5.044E-02 8.168E-03 l.323E-03 

-228 Th-228 1 . 000E+OO 3.lOlE+OO 2.158E+OO 5.067E-Ol 8.279E-02 3.611E-04 1.575E-06 6.872E-09 2.998E-11 

-230 Th-230 1.000E+OO 1.0SSE-03 1.055E-03 1.055E-03 1.055E-03 1.054E-03 1.054E-03 1.054E-03 1.054E-03 
-230 Ra-226 1.000E+OO 0.000E+OO l.471E-03 7.3]5E-03 l.462E-02 3.621E-02 5.740E-02 7 . 818E-02 9.857E-02 
-230 Pb-210 1.000E+OO O. OOOE+OO 5.763E-08 l.300E-06 5.234E-06 2.812£-05 6.257£-05 1.038£-04 1.489E-04 
-230 f.DSR(j) l.055E-03 2.525E-03 8.3!}1E-03 1.568E-02 3.730E-02 5.851E-02 7.934E-02 9.977E-02 



ESRAD, Version 5.82 T½ Limit z 0.5 year 10/15/99 11: 54 Page 32 
umrnary SEAD-63 Recreational child - Site Specific Parameters 
ile RECCHILD.RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

:1rent Product Branch DSR(i,t) (mrem/yr)/(pCi/q) 
( i) ( i) Fraction• t= 0.000E+00 1.000E+00 5.000E+00 l.000E+0l 2.500E+0l 4.000E+0l 5.500E+0l 7.000E+0l 
--

,-232 Th-232 1.000E+00 3.555E-03 3.555E-03 3.555E-03 3.555E-03 3.555E-03 3.555E-03 3.555E-03 3.555E-03 
,-232 Ra-228 1.000E+00 0.000E+00 2 .058E-0l 8.191E-01 l.266E+00 1.714E+00 l.786E+00 1.798E+00 l.800E+00 
,-232 Th-228 1.000E+00 0 .000E+00 5.780E-02 8.090E-01 l.745E+00 2.857E+00 3.044E+00 3.074E+00 3.079E+00 
,-232 i::DSR(j) 3.SSSE-03 2.671E-0l l.632E+00 3.014E+00 4.574E+00 4.833E+00 4.875E+00 4.882E+00 

-234 U-234 l.000E+00 4.574E-04 4.568E-04 4 . 547E-04 4.521E-04 4.443E-04 4.366E-04 4.291E-04 4.217E-04 
-234 Th-230 l.000E+00 0.000E+00 9.489E-09 4.733E-08 9.439E-08 2.339E-07 3.710E-07 S.057E-07 6.381E-07 
-234 Ra-226 1.000E+00 0.000E+00 6.619E-09 l.649E-07 6.571E-07 4.057E-06 l.026E-05 1.917E-05 3.068E-05 
-234 Pb-210 1.000E+00 0.000E+00 l.733E-13 2.095E-11 1.608E-10 2.231E-09 8.172E-09 1.912E-08 3.568E-08 
-234 r:osR (j l 4.574E-04 4.569E-04 4.549E-04 4.528E-04 4.486E-04 4.473E-04 4.488E-04 4.531E-04 

-235 U-235 1.000E+00 2.332E-0l 2.330E-0l 2.319E-01 2.305E-01 2.266E-0l 2.227E-0l 2.189E-0l 2.lSlE-01 
-235 Pa-231 l.000E+00 0.000E+00 l.460E-06 7.266E-06 l.445E-05 3.549E-05 5.580E-05 7.540E-05 9.429E-05 
-235 Ac-227 l.000E+00 0.000E+00 2.097E-07 4.995E-06 l.883E-05 9.932E-05 2.173E-04 3.SS0E-04 5.022E-04 
-235 EDSR(j) 2.332E-0l 2.330E-01 2.319E-0l 2.306E-01 2.267E-01 2.230E-0l 2.193E-01 2.157E-01 

-238 U-238 1.000E+00 4.192E-02 4.187E-02 4.167E-02 4.143E-02 4.072E-02 4.002E-02 3.933E-02 3.866E-02 
-238 U-234 1.000E+00 0.000E+00 1.295E-09 6.446E-09 1.282E-08 3.149E-08 4.952E-08 6.692E-08 8.370E-08 
-238 th-230 1.t>D0E+00 0.000E+00 1.345E-14 3.351E-13 1.335E-12 8.250E-12 2.088E-ll 3.902E-ll 6.247E-11 
-238 Ra-226 1.000E+00 0.000E+00 6.264E-15 7.789E-13 6.204E-12 9.564E-ll 3.865E-10 9.914E-10 2.017E-09 
-238 Pb-210 l.000E+00 0.000E+00 l.446E-19 7.480E-17 1.156E-15 4.089E-14 2.438E-13 7.966E-13 1.919E-12 
-238 J.DSR(i) 4.192E-02 4.187E-02 4.167E-02 4.143E-02 4.072E-02 4.002E-02 3.933E-02 3.866E-02 -3ranch Fraction is the .cumulative factor for the i't principal radionuclide dauqhter: CUMBRF(i) • BRF(l)*BRF(2)* .. . BRF(i). 
1e DSR includes contributions from associated (half-life~ 0.5 yr) daughters. 
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Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 
Basic Radiation Dose Limit= 10 mrem/yr 

Nuclide 
( i) 

Ac-227 
Co-57 
Co-60 
Cs-137 
H-3 
Pa-231 
Pb-210 
Pu-239 
Pu-240 
Ra-226 
Ra-228 
rh-228 
rh-230 
rh-232 
J-234 
J-235 
J-238 

t= O.OOOE+OO 

l.586E+Ol 
6.456E+Ol 
2 . 040E+OO 
9.759E+OO 
2.148E+06 
l.448E+02 
l.156E+03 
2.785E+03 
2.820E+03 
2.944E+OO 
5.517E+OO 
3.225E+OO 
9.481E+03 
2.813E+03 
2.186E+04 
4.288E+Ol 
2.386E+02 

l.OOOE+OO 

l.642E+Ol 
1. 64 4 E+o2-
2.326E+OO 
9.9.BBE+OO 
2.022E+04 
l.127E+02 
l.193E+03 
2.785E+03 
2.820E+03 
2.947E+OO 
4.016E+OO 
4.633E+OO 
3.960E+03 
3.743E+Ol 
2.189E+04 
4.293E+Ol 
2.388E+02 

'At specific activity limit 

5 . 000E+OO 

l.887E+Ol 
6.909E+03 
3.937E+OO 
l.096E+Ol 
6.248E+03 
6.229E+Ol 
1. 354E+03. 
2.786E+03 
2.822E+03 
2.961E+OO 
3.613E+OO 
1.974E+Ol 
1. 192E+03 
6.129E+OO 
2.198E+04 
4.312E+Ol 
2.400E+02 

l.OOOE+Ol 

2.244E+Ol 
7 . 394E+OS 
7.601E+OO 
1.230E+Ol 
4.641E+04 
4.223E+Ol 
1.586E+03 
2.787E+03 
2.824E+03 
2.979E+OO 
5.558E+OO 
l.208E+02 
6.376E+02 
3.317E+OO 
2.208E+04 
4.337E+Ol 
2.413E+02 

2 . 500E+Ol 

3.777E+Ol 
9.062E+ll 
5 . 469E+Ol 
1.741E+Ol 
1.902E+07 
2.519E+Ol 
2.550E+03 
2.789E+03 
2.829E+03 
3.034E+OO 
3.216E+Ol 
2.769E+04 
2.681E+02 
2.186E+OO 
2.229E+04 
4.411E+Ol 
2.456E+02 

Summed Dose/Source Ratios DSR(i,t) in (mrem/vr)/(pCi/q) 
and Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 

at tmin: time of minimum sinqle radionuclide soil quideline 
and at tmax = time of maximum total dose• O.OOOE+OO years 

4.000E+Ol 

6.358E+Ol 
•8.464E+l5 

3.935E+02 
2.465E+Ol 
7.792E+09 
2.0SlE+Ol 
4 . 100E+03 
2.792E+03 
2.835E+03 
3.090E+OO 
1.983E+02 
6.348E+06 
1. 709E+02 
2.069E+OO 
2.236E+04 
4.485E+Ol 
2 , 499E+02 

luclide Initial tmin 
(years) 

DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
(i) pCi/q 

,c-227 
:o-57 
:o-60 
:s-137 
-3 
·a-231 
b-210 
u-239 
u-240 
a-226 
a-228 
h-228 
h-230 
h-232 
-234 
-235 
-238 

l.OOOE+OO 
l.OOOE+OO 
l . OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l . OOOE+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

3.700 ± 0.007 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

3.177 ± 0.006 
O.OOOE+OO 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

6.305E-Ol 
1.549E-Ol 
4.903E+OO 
l.025E+OO 
2. 68=7E-03 
5.621E-01 
8.653E-03 
3.591E-03 
3.546E-03 
3.397E+OO 
2.929E+OO 
3.lOlE+OO 
9.977E-02 
4.882E+OO 
4.574E-04 
2.332E-Ol 
4.192E-02 

(pCi/q) (pCi/q) 

l.586E+Ol 
6.456E+Ol 
2.040E+OO 
9.759E+OO 
3. 721E+03 
1. 779E+Ol 
1.156E+03 
2.785E+03 
2.820E+03 
2. 944E+OO 
3. 414E+OO 
3.225E+OO 
1.002E+02 
2.048E+OO 
2.i86E+04 
4.288E+Ol 
2.386E+02 

6.305E-01 
l.549E-01 
4.903E+OO 
l.025E+OO 
4.655E-06 
6.908E-02 
8.653E-03 
3.591E-03 
3.546E-03 
3.397E+OO 
1. 813E+OO 
3.101E+OO 
1.0SSE-03 
3.555E-03 
4.574E-04 
2.332E-01 
4.192E-02 

1. 586E+Ol 
6.456E+Ol 
2.040E+OO 
9.759E+OO 
2 .148E+06 
l.448E+02 , 
l . 156E+03 
2.785E+03 
2.820E+03 
2.944E+00 
5.517E+OO 
3.225E+OO 
9.481E+03 
2.813E+03 
2.186E+04 
4.288E+Ol 
2.386E+02 

5.SOOE+Ol 

l.070E+02 
*8.464E+l5 

2.831E+03 
3.489E+Ol 
3.193E+12 
1. 862E+Ol 
6.593E+03 
2.794E+03 
2.841E+03 
3.148E+OO 
1.224E+03 
l.455E+09 
1.260E+02 
2.051E+OO 
2.228E+04 
4.560E+Ol 
2.542E+02 

7.000E+Ol 

1.801E+02 
•B.464E+15 

2.037E+04 
4.938E+Ol 
1. 308E+l5 
1.779E+Ol 
1.060E+04 
2.796E+03 
2.847E+03 
3.208E+OO 
7.561E+03 
3.336E+ll 
1.002E+02 
2.048E+OO 
2.207E+04 
4.636E+Ol 
2.587E+02 
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3ummarv SEAD-63 Recreational child - Site Specific Parameters 
~ile : RECCHILD . RAD 

Individual Nuclide Dose Summed Ov.er All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Juclide Parent BRF(i) DOSE(i,t), mrem/vr 
( i) ( i) t= O.OOOE+OO l.OOOE+OO 5.000E+OO l.OOOE+Ol 2 . 500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 
--

\c-227 Ac-227 1.000E+OO 6 . 305E-Ol 6.090E-01 5.301E-Ol 4.456E-Ol 2.647E-01 l.573E-01 9.345E-02 S.552E-02 
\c-227 Pa-231 1.000E+OO O.OOOE+OO 1.972E-02 9.186E-02 l . 685E-Ol 3.299E-Ol 4.217E-01 4.723E-01 4.985E-01 
\c - 227 Pu-239 1. 000E+OO O.OOOE+OO 6.907E-17 8.323E-15 6.367E-14 8.750E-13 3.179E-12 7.385E-12 1.370E-11 
\c-227 U-235 1.000E+OO O.OOOE+OO 2 . 097E-07 4 . 995E-06 1.883E-05 9.932E-05 2.173E-04 3.SSOE-04 5.022E-04 
\c-227 LOOSE (j): 6.305E-01 6.287E-01 6.219E-Ol 6.142E-Ol 5 . 947E-01 5.792E-01 5.661E-01 5 . 545E-01 

:o-57 Co-57 1.000E+OO l.549E-Ol 6.083E-02 1 . 447E-03 1.352E-05 1 . 104E-11 9.004E-18 7.347E-24 5 . 994E-30 

:o-60 Co-60 1 . 000E+OO 4.903E+OO 4.299E+OO 2.540E+OO 1.316E+OO l.828E-01 2.541E-02 3.532E-03 4.909E-04 

:s - 137 Cs-137 l.OOOE+OO l,025E+OO l.OOlE+OO 9. 126E-Ol 8.128E-01 5.742E-Ol 4.057E-Ol 2.866E-01 2.025E-01 

1-3 H-3 1.000E+OO 4.655E-06 4.945E-04 1 . 600E-03 2.lSSE-04 5.259E-07 1.283E-09 3.132E-12 7.644E-15 

'a-231 Pa-231 l.OOOE+OO 6.908E-02 6 . 900E-02 6.SGBE-02 6.827E-02 6.708E-02 6.591E-02 6.475E-02 6.362E-02 
'a-231 Pu-239 l.OOOE+OO O. OOOE+OO 7.192E-16 1.792E-14 7 . 141E-14 4.410E-13 1.116E-12 2.084E-12 3.336E-12 
'a-231 U-235 l.OOOE+OO O.OOOE+OO l.460E-06 7 . 266E-06 1.445E-05 3 . 549E-05 5.SBOE-05 7.540E-05 9.429E-05 
'a-231 LOOSE (j): 6.908E-02 6.900E-02 6.869E-02 6 . 829E-02 6 . 712E-02 6.596E-02 6.483E-02 6.371E-02 

'b-210 Pb- 210 l.OOOE+OO 8.653E-03 8.384E-03 7.386E-03 6 . 305E-03 3 . 921E-03 2.439E-03 l.517E-03 9.433E-04 
•b-210 Ra-226 1.000E+OO O.OOOE+OO 2.646E-04 1.240E-03 2.290E-03 4.564E-03 5.919E-03 6.704E-03 7 . 136E-03 
'b-210 Th-230 1.000E+OO O.OOOE+OO 5.763E-08 l.380E-06 5.234E-06 2.812E-05 6.257E-05 1.038E-04 l.489E-04 
'b-210 U-234 1.000E+OO O. OOOE+OO 1.733E-13 2.095E-11 l . GOBE-10 2 . 231E-09 B.172E-09 1.912E-08 3.568E-08 
'b-210 U-238 1.000E+OO O.OOOE+OO l.446E-19 7.480E-17 1 . 156E-15 4.089E-14 2.438E-13 7.966E-13 1 ~919E-12 
'b-210 LDOSE(j): B.653E-03 8.648E-03 8 . 62BE-03 8.601E-03 8 . 513E-03 8.420E-03 8.325E-03 8.228E-03 

•u-239 Pu-239 1 . 000E+OO 3.591E-03 3.590E-03 3.589E-03 3.588E-03 3 . SBSE-03 3.582E-03 3.579E-03 3.576E-03 

1-235 Pu- 239 1. 000E+OO O.OOOE+OO 2.296E-10 1.145E-09 2.283E-09 5.656E-09 8 . 968E-09 1.222E-08 1.541E-08 
1-235 U-235 l.OOOE+OO 2.332E-Ol 2.330E-01 2.319E-01 2.305E-01 2.266E-01 2.227E-01 2.189E-01 2.lSlE-01 
1-235 LOOSE (j): 2.332E-Ol 2.330E-Ol 2 . 319E-01 2.305E-01 2.266E-01 2.227E-01 2.189E-01 2 . lSlE-01 

'u-240 Pu-240 l.OOOE+OO 3.546E-03 3.546E-03 3.544E-03 3 . 541E-03 3 . 534 E-03 3 . 527E-03 3.520E-03 3.513E-03 . 
1-236 Pu-240 1.000E+OO O.OOOE+OO l.132E-11 5.647E-11 l.126E-10 2.787E-10 4~417E-10 6.0lSE-10 7.582E-10 

'h-232 Pu-240 1.000E+OO O. OOOE+OO 2.595E-21 6.477E-20 2.585E-19 1 . 605E-18 4.083E-18 7.671E-18 1.235E-17 
'h-232 Th-232 l.OOOEtOO 3 . SSSE-03 3.555E-03 3.555E-03 3 . SSSE-03 3.SSSE-03 3.555E-03 3.555E-03 3.555E-03 
'h-232 [DOSE (j): 3.555E-03 3.555E-03 3 . 555E-03 3.SSSE-03 3.555E-03 3.555E-03 3.555E-03 3 . SSSE-03 

:a - 228 Pu-240 1. 000E+OO O. OOOE+OO 5.lGOE-20 5 . 741E-18 4.0lGE-17 4.460E-16 l . 393E-15 2.902E-15 4.967E-15 
:a-228 Ra-228 1.000E+OO 1.813E+OO 1.606E+OO 9.880E-Ol 5.385E-01 8.720E-02 l . 412E-02 2.287E-03 3 . 702E-04 
:a-228 Th- 232 1.000E+OO O.OOOE+OO 2.058E-01 8 . 191E-01 1.266E+OO 1.714E+OO 1.786E+OO 1.798E+OO 1.BOOE+OO 
:a-228 LOOSE(j): 1.813E+OO l.811E+OO 1.807E+OO l.804E+OO 1.BOlE+OO 1.BOOE+OO l.800E+OO 1.BOOE+OO 

'h-228 Pu-240 1 . 000E+OO O.OOOE+OO 7.492E-21 3.295E-18 3.599E-17 5 . 837E··16 2 . 029E-15 4.433E-15 7.791E-15 
'h-228 Ra-228 1.000E+OO O. OOOE+OO 8.843E-01 l.780E+OO l.261E+OO 2 . 23BE-01 3.632E-02 5 . 882E-03 9.524E-04 
'h - 228 Th-228 1.000E+OO 3.lOlE+OO 2.158E+OO 5.067E-Ol 8.279E-02 3 . 611E-04 1 . 575E-06 6.872E-09 2.998E-11 
'h-228 Th-232 1.000E+OO O.OOOE+OO 5.780E-02 8.090E-01 1.745E+OO 2.857E+OO 3 . 044E+OO 3.074E+OO 3.079E+OO 
'h-228 [DOSE (j) : .. 3,lOlE+OO 3.lOOE+OO 3.095E+OO 3 . 089E+OO 3.081E+OO 3.0BOE+OO 3 . 080E+OO 3.0BOE+OO 



RESRAD, Ver. 82 T½ Limit= 0.5 year 10 / 15/99 11:5 ?age 35 
Summary SEA. ~ Recreational child - Site Specific Parameters 
File : RECCHILD.RAD 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent · BRF(i) DOSE!i,t), mrem/yr 
( i) ( i) t= O.OOOE+OO 1.000E+OO 5.000E+OO l.OOOE+Ol 2 . SOOE+Ol 4.000E+Ol 5.SOOE+Ol 7.000E+Ol 
--

Ra-226 Ra-226 1.000E+OO 3.397E+OO 3.393E+OO 3.376E+OO 3 . 355E+OO 3.292E+OO 3.230E+OO 3.170E+OO 3.llOE+OO 
Ra-226 Th-23 0 1.000E+OO O.OOOE+OO 1.471E-03 7 . 335E- 03 1 . 462E-02 3.621E-02 5.740E-02 7.BlBE-02 9.857E-02 
Ra-226 U- 234 l.OOOE+OO O.OOOE+OO 6 . 619E-09 1.649E-07 6 . 571E-07 4.057E-06 1.026E-05 l.917E-05 3 . 068E- 05 
Ra-226 U-238 1.000E+OO 0.000E+OO 6 . 264E-15 7.789E-13 6.204E-12 9.564E-11 3.865E-10 9.914E-10 2.017E- 09 
Ra-226 LDOSE(jl: 3.397E+OO 3.394E+OO 3. ·383E+OO 3.369E+OO 3.328E+OO 3.288E+OO 3.248E+OO 3.209E+OO 

Th-230 Th-230 1.000E+OO 1.0SSE-03 1.0SSE-03 1.055E- 03 1.055E-03 1.054E-03 1.054E-03 1.054E-03 1.054E-03 
Th-230 U-234 1 . 000E+OO O.OOOE+OO 9.489E-09 4.733E-08 9.439E-08 2.339E-07 3.710E-07 5.057E-07 6.381E-07 
Th-230 U-238 1.000E+OO O. OOOE+OO 1.345E-14 3.351E-13 1.335E-12 8.250E-12 2.088E-ll 3.902E-11 6.247E-ll 
Th-230 LDOSE (j): 1.055E- 03 1.055E-03 l.055E-03 1.055E-03 l.055E-03 1.055E-03 1.055E-03 l.055E-03 

U-234 U-234 l.OOOE+OO 4.574E- 04 4 . 568E-04 4.547E-04 4.521E-04 4.443E-04 4.366E-04 4 . 291E-04 4.217E-04 
lJ -234 U-238 1.000E+OO O.OOOE+OO 1 . 295E-09 6.446E-09 1.282E-08 3.149E- 08 4.952E-08 6.692E-08 8.370E-08 
J-234 LDOSE(j): 4.574E-04 4 . 568E-04 4.547E-04 4.521E-04 4.443E-04 4.367E-04 4.292E-04 4.218E-04 

J-238 U-238 l.OOOE+OO 4.192E-02 4.187E-02 4.167E-02 4.143E-02 4 . 072E-02 4.002E-02 3.933E-02 3.866E-02 -3RF ( i) is the branch fraction of the parent nu c lide. 
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Sur..r.,ary : SEAD-63 Recreational .:::hild - Site Specifi: Parameters 
File : RECCHILD.RAD 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRF(i) S ( i , t ) , pC i I q 
( i) ( i) t= O.OOOE+OO l.OOOE+OO 5.000E+OO l.OOOE+Ol 2.SOOE+Ol 4.000E+Ol 5.SOOE+Ol 7.000E+Ol 
--

Ac-227 Ac-227 1.000E+OO l.OOOE+OO 9.659E-01 8.407E-01 7.067E-01 4.199E-Ol 2.495E-01 l.482E-01 8.806E-02 
Ac-227 Pa-231 1.000E+OO O.OOOE+OO 3.127E-02 1.457E-01 2.673E-Ol 5.232E-01 6.689E-Ol 7.491E-01 7.907E-Ol 
Ac-227 Pu-239 1.000E+OO O.OOOE+OO 1.095E-16 l.320E-14 l.OlOE-13 1.388E-12 5.041E-12 1.171E-11 2.173E-ll 
Ac-227 U-235 1.000E+OO O.OOOE+OO 3.327E-07 7.922E-06 2.986E-05 l.575E-04 3.446E-04 5.631E-04 7.964E-04 
Ac-227 ES ( j): 1.000E+OO 9.972E-01 9.864E-01 9.741E-01 9.432E-Ol 9.187E-Ol 8.979E-01 8.795E-01 

Co-57 Co-57 1.000E+OO 1.000E+OO 3.927E-01 9.344E-03 8.732E-05 7.124£-11 5.813E-17 4.743E-23 3.870E-29 

Co-60 Co-60 1.000E+OO 1.000E+OO 8.767E-01 5.lBOE-01 2.683E-Ol 3.729E-02 5.183E-03 7.203E-04 1.00lE-04 

Cs-137 Cs-137 1.000E+OO 1.000E+OO 9.771E-01 8.906E-Ol 7.932E-01 5.604E-01 3.959E-Ol 2.797E-Ol 1.976E-01 

H-3 H-3 1.000E+OO 1.000E+OO 2.874E-Ol 1.960E-03 3.837E-06 2.857E-14 2.103E-22 1.530E-30 1.lOlE-38 

Pa-231 Pa-231 1.000E+OO 1.000E+OO 9.988E-Ol 9.941E-Ol 9.883E-01 9.710E-01 9.540E-Ol 9.373E-Ol 9.209E-Ol 
Pa-231 Pu-239 1.000E+OO O.OOOE+OO 1.041E-14 2.594E-13 1.034E-12 6.384E-12 l.615E-11 3.017E-11 4.829E-11 
Pa-231 U-235 l.OOOE+OO O.OOOE+OO 2.113E-05 1.052E-04 2.091E-04 5.138E-04 8.077E-04 1.091E-03 1.365E-03 
Pa-231 [S (j): l.OOOE+OO 9 . 988E-Ol 9.942E-01 9.885E-01 9.715E-Ol 9.548£-01 9.384E-01 9.223£-01 

Pb-210 Pb-210 l.OOOE+OO 1.000E+OO 9.688E-Ol 8.536E-01 7.286E-01 4.531E-01 2.818E-Ol 1.753E-Ol l.090E-01 
Pb-210 Ra-226 1.000E+OO O.OOOE+OO 3.0SSE-02 l.433E-01 2.647E-01 5.274E-01 6.840E-01 7.748E-Ol 8.246E-Ol 
Pb-210 Th-230 l.OOOE+OO O.OOOE+OO 6.659E-06 1.594E-04 6.049E-04 3.250E-03 7.230E-03 l.200E-02 1.721E-02 
Pb-210 U-234 1.000E+OO O.OOOE+OO 2.003E-11 2.421E-09 l.85BE-08 2.578E-07 9.443E-07 2.209E-06 4.123E-06 
Pb-210 U-238 1.000E+OO O.OOOE+OO 1.671E-17 8.644E-15 1.336E-13 4.725E-12 2.818E-11 9.206E-11 2.217E-10 
Pb-210 [S (j): 1.000E+OO 9.994E-01 9.970E-01 9.939E-01 9.838E-01 9.731E-01 9.620E-01 9.509E-01 

Pu-239 Pu-239 1.000E+OO l.OOOE+OO 9.999E-01 9.997E-01 9.994E-01 9.986E-Ol 9.977E-01 9.968E-01 9.960E-01 

U-235 Pu-239 1.000E+OO O.OOOE+OO 9.843E-10 4.909E-09 9.789E-09 2.425E-08 3.845E-08 5.240E-08 6.609E-08 
U-235 U-235 1.000E+OO 1.000E+OO 9.988E-01 9.942E-Ol 9.885E-Ol 9.715E-Ol 9.548E-01 9.384E-01 9.223E-01 
U-235 rs (j >: 1.000E+OO 9.988E-01 9.942E-Ol 9.885E-01 9.715E-01 9.548E-01 9.384E-01 9.223E-01 

Pu-240 Pu-240 1.000E+OO 1.000E+OO 9.999E-Ol 9.993E-Ol 9.987E-01 9.966E-Ol 9.946E-Ol 9.926E-01 9.906E-01 

U-236 Pu-240 l.OOOE+OO O.OOOE+OO 2.958E-08 1.475E-07 2.941E-07 7.282E-07 1.154E-06 1.572E-06 1.981E-06 

Th-232 Pu-240 1.000E+OO O.OOOE+OO 7.299E-19 l.822E-17 7.271E-17 4.515E-16 1.148E-15 2.157E-15 3.472E-15 
Th-232 Th-232 l.OOOE+OO 1.000E+OO 1 . 000E+OO 1.000E+OO l.OOOE+OO l.OOOE+OO l.OOOE+OO 9.999E-01 9.999E-Ol 
Th-232 ES (j) : 1.000E+OO 1.000E+OO 1.000E+OO l.OOOE+OO 1.000E+OO 1.000E+OO 9.999E-01 9.999E-01 

Ra-228 Pu-240 1.000E+OO O.OOOE+OO 2.846E-20 3.167E-18 2.215E-17 2.460E-16 7.685E-16 1.601E-15 2.740E-15 
Ra-228 Ra-228 1.000E+OO 1.000E+OO 8.857E-Ol 5.451E-01 2.971E-Ol 4.BllE-02 7.790E-03 1.261E-03 2.042E-04 
Ra-228 Th-232 1.000E+OO O.OOOE+OO 1.135E-Ol 4.518E-Ol 6.981E-Ol 9.454E-01 9.854E-Ol 9.919E-01 9.929E-01 
Ra-228 rs (j): 1.000E+OO 9.992E-01 9.969E-01 9.952E-01 9.935E-Ol 9.932E-Ol 9.932E-01 9.931E-Ol 

Th-228 Pu-240 1.000E+OO O.OOOE+OO 2.416E-21 1.063E-18 l.161E-17 1.882E-16 6.543E-16 1.430E-15 2.513E-15 
Th-228 Ra-228 1.000E+OO O.OOOE+OO 2.852E-01 5.739E-01 4.066E-Ol 7.216E-02 1.171E-02 1.897E-03 3.071E-04 
Th-228 Th-228 1.000E+OO 1.000E+OO 6.961E-Ol 1.634E-Ol 2.670E-02 1.165E-04 5.0SOE-07 2.216E-09 9.668E-12 
Th-228 Th-232 l.OOOE+OO O. OOOE+OO 1.864E-02 2.609E-01 5.628E-Ol 9.214E-Ol 9.815E-Ol 9.913E-Ol 9.92BE-Ol 
Th-228 ES (j): 1.000E+OO 9.999E-01 9.982E-01 9.961E-01 9.937E-01 9.932E-Ol 9.932E-Ol 9 . 931E-01 
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Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRF(i) S ( i, t) , pCi / q 
( i) (i) t= O.OOOE+OO l.OOOE+OO 5 . 000E+OO l . OOOE+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 
--

Ra-226 Ra-226 l.OOOE+OO 1.000E+OO 9.987E-01 9.937E-01 9.875E-Ol 9.690E-01 9.509E-01 9.331E-01 9.156E-01 
Ra-226 Th-230 1.000E+OO O.OOOE+OO 4.329E-04 2.159E-03 4 . 305E-03 l.066E-02 l.690E-02 2.301E-02 2.902E-02 
Ra-226 U-234 l.OOOE+OO O.OOOE+OO l.948E-09 4 . 855E-08 l.934E-07 l.194E-06 3.021E-06 5.642E-06 9.030E-06 
Ra-226 U-238 l.OOOE+OO O.OOOE+OO 1.844E-15 2.293E-13 l . 826E-12 2.815E-ll l.138E-10 2.918E-10 5.937E-10 
Ra-226 rs ( j): 1.000E+OO 9.992E-01 9.959E-Ol 9.918E-01 9.797E-01 9.678E-01 9.561E-Ol 9.446E-01 

Th-230 Th-230 l.OOOE+OO l.OOOE+OO l.OOOE+OO 1.000E+OO 9.999E-Ol 9.998E-01 9.996E-Ol 9.995E-01 9.993E-01 
Th-230 U-234 l.OOOE+OO O.OOOE+OO 8.997E-06 4.488E-05 8.950E-05 2.218E-04 3.518£-04 4.795£-04 6.050£-04 
Th-230 U-238 l.OOOE+OO - O. OOOE+OO 1.275£-11 3.178£-10 l.266E-09 7.822£-09 l.979E-08 3.699£-08 S.923E-08 
Th-230 rs (j): 1.000E+OO l.OOOE+OO 1.000E+OO l . OOOE+OO l.OOOE+OO l.OOOE+OO 9.999E-01 9.999E-Ol 

U-234 U-234 l.OOOE+OO l.OOOE+OO 9.988E- 01 9.942E-01 9.885E-Ol 9.714E-01 9.547E-Ol 9.382E-Ol 9.221E-01 
U-234 U-238 l.OOOE+OO O.OOOE+OO 2.832E-06 1.409E- 05 2.802E-05 6.885E-05 l.083E-04 1.463E-04 l.830E-04 
U- 234 [S (j): l.OOOE+OO 9.988E-Ol 9.942E-01 9.885E-01 9.715E-01 9.548E-Ol 9.384E-Ol 9.223E-01 

U- 238 U-238 l.OOOE+OO l.OOOE+OO 9.988E-01 9.942E-Ol 9 . 885E-01 9.715E-01 9.548E-Ol 9.384E-01 9.223E-Ol -BRF(i) is the branch fraction of the parent nuclide. 
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Dose Conversion Factor (and Related) Parameter Summary 
File: DOSFAC.BIN 

Current I Parameter I Value 

Dose conversion factors for inhalation, mrem/pCi: 
Ac-227+0 6. 720E+OO 
Co-57 9.0?0E-06 
Co-60 2.190E-04 
Cs-137+D 3.190E-05 
H-3 6. 400E-08 
Pa-231 1.280E+OO 
Pb-210+0 2.320E-02 
Pu-239 4.290E-01 
Pu-240 4.290E-01 
Ra-226+D 8.600E-03 
Ra-22B+D 5.0BOE-03 
Th-228+D 3.450E-Ol 
Th-230 3.260E-Ol 
Th-232 l.640E+OO 
U-234 1.320E-Ol 
U-235+0 1. 230E-01 
U-236 1. 250E-Ol 
U-238+0 1.lBOE-01 

Dose conversion factors for inqestion, mrem/pCi: 
Ac-227+0 1.480E-02 
Co-57 1. lBOE-06 
Co-60 2.690E-05 
Cs-137+D 5.000E-05 
H-3 6.400E-08 
Pa-231 1.060E-02 
Pb-210+D 7.270E-03 
Pu-239 3.540E-03 
Pu-240 3.540E-03 
Ra-226+D 1.330E-03 
Ra-228+0 l.440E-03 
Th-228+0 8.0BOE-04 
Th-230 5.480E-04 
Th-232 2.730E-03 
U-234 2.830E-04 
U-235+0 2. 670E-04 · 
U-236 2.690E-04 
U-238+D 2.690E-04 

Food transfer factors: 
Ac-227+0, plant/soil concentration ratio, dimensionless 2.500E-03 
Ac-227+0, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 2.000E-05 
Ac-227+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 

Co-57 , plant/soil concentration ratio, dimensionless 8.000E-02 
Co-57 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 2.000E-02 
Co-57 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-03 

.\°,:· , 

I Parameter 
Default Name 

6. 720E+OO DCF2 ( 1) 
9.0?0E-06 DCF2 ( 2) 
2. 190E-04 DCF2 ( 3) 
3.190E-05 DCF2 ( 4) 
6.400E-08 DCF2 ( 5) 
1. 280E+OO DCF2( 6) 
2.320E-02 DCF2 ( 7) 
4.290E-01 DCF2 ( 8) 
4.290E-01 DCF2 ( 9) 
8.600E-03 DCF2(10) 
5.080E-03 DCF2 (11) 
3.450E-01 OCF2 (12) 
3.260E-Ol DCF2(13) 
l.640E+OO OCF2 ( 14) 
l.320E-Ol DCF2(15) 
1. 230E-01 DCF2 (16) 
1.2SOE-Ol DCF2 ( 17) 
l.180E-Ol DCF2(18) 

1. 480E-02 DCF3 ( 1) 
l.lBOE-06 DCF3( 2) 
2.690E-05 DCF3 ( 3) 
5.000E-05 DCF3 ( 4) 
6.400E-08 DCF3 ( 5) 
l.OGOE-02 DCF3 ( 6) 
7.270E-03 DCF3 ( 7) 
3.540E-03 DCF3( 8) 
3.540E-03 DCF3 ( 9) 
1.330E-03 DCF3(10) 
l.440E-03 DCF3 (11) 
8.080E-04 DCF3(12) 
S.480E-04 DCF3 (13) 
2.730E-03 DCF3(14) 
2.830E-04 DCF3(15) 
2.670E-04 DCF3(16) 
2.690E-04 DCF3(17) 
2.690E-04 DCF3 (18) 

2.500E-03 RTF( 1,1) 
2.000E-05 RTF( 1,2) 
2.000E-05 RTF( 1, 3) 

8.000E-02 RTF( 2,1) 
2.000E-02 RTF( 2, 2) 
2.000E-03 RTF( 2, 3) 
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Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

Menu 
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Co-60 
Co-60 
Co-60 

Parameter 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Cs-137+D, plant/soil concentration ratio, dimensionless 
Cs-137+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Cs-137+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

H-3 
H-3 
H-3 

Pa-231 
Pa-231 
Pa-231 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Pb-210+0, plant/soil concentration ratio, dimensionless 
Pb-210+0, beef/live~tock-intake ratio, (pCi/kq)/(pCi/d) 
Pb-210+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Pu-239 
Pu-239 
Pu-239 

Pu-240 
Pu-240 
Pu-240 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Ra-226+0, plant/soil concentration ratio, dinensionless 
Ra-226+0, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Ra-226+0, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Ra-228+0, plant/soil concentration ratio, dimensionless 
Ra-228+D, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Ra-228+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Th-228+D, plant/soil concentration ratio, dimensionless 
Th-228+0, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
Th-228+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Th-230 
Th-230 
Th-230 

Th-232 
Th-232 
Th-232 

U-234 
U-234 
U-234 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Current 
Value 

8.000E-02 
2.000E-02 
2 . 000E-03 

4.000E-02 
3 . 000E-02 
8.000E-03 

4.BOOE+OO 
1 . 200E-02 
1.000E-02 

1.000E-02 
5.000E-03 
5.000E-06 

1.000E-02 
8.000E-04 
3.000E-04 

1.000E-03 
1.000E-04 
1.000E-06 

1.000E-03 
1.000E-04 
1.000E-06 

4.000E-02 
1.000E-03 
1 . 000E-03 

4.000E-02 
1. OOOE-03 
1.000E-03 

1 . 000E-03 
1. OOOE-04 
5 . 000E-06 

1 . 000E-03 
1.000E-04 
5.000E-06 

1.000E-03 
1.000E-04 
5.000E-06 

2.500E-03 
3.400E-04 
6.000E-04 

Default 

8.000E-02 
2.000E-02 
2.000E-03 

4.000E-02 
3.000E-02 
8.000E-03 

4.800E+OO 
1.200E-02 
1.000E-02 

1.000E-02 
5.000E-03 
5.000E-06 

1.000E-02 
8.000E-04 
3.000E-04 

1.000E-03 
1.000E-04 
1.000E-06 

1.000E-03 
1.000E-04 
1.000E-06 

4.000E-02 
1.000E-03 
l.OOOE-03 

4.000E-02 
1.000E-03 
l.OOOE-03 

1.000E-03 
1.000E-04 
5.000E-06 

1.000E-03 
1.000E-04 
5.000E-06 

1.000E-03 
1.000E-04 
5.000E-06 

2.SOOE-03 
3.400E-04 
6.000E-04 

Parameter 
Name 

RTF( 3,1) 
RTF( 3,2) 
RTF( 3,3) 

RTF( 4, 1) 
RTF( 4, 2) 
RTF( 4,3) 

RTF( 5,1) 
RTF( 5,2) 
RTF( 5,3) 

RTF( 6,1) 
RTF ( 6, 2) 
RTF( 6,3) 

RTF( 7, 1) 
RTF( 7,2) 
RTF( 7,3) 

RTF( 8,1) 
RTF( 8, 2) 
RTF( 8, 3) 

RTF( 9, 1) 
RTF( 9, 2) 
RTF( 9,3) 

RTF(lO, 1) 
RTF(lO, 2) 
RTF(l0,3) 

RTF(ll, 1) 
RTF(ll,2) 
RTF(ll,3) 

RTF(12,l) 
RTF(l2,2) 
RTF(12,3) 

RTF(l3,1) 
RTF(13,2) 
RTF(13,3) 

RTF(l4,l) 
RTF(14,2) 
RTF ( 14, 3) 

RTF(l5, 1) 
RTF(l5, 2) 
RTF(15,3) 
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Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 
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D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
0-5 
D-5 
D-5 
D-5 
D-5 
0- 5 
D-5 
D-5 
D-5 
D-5 
D-5 

U-235+D 
U-235+D 
U-235+0 

U-236 
U-236 
U-236 

U-238+D 
U-23B+D 
U-23B+D 

Parameter 

plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio , (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/liv~stock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, (pCi/kq)/(pCi/d) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, L/kq: 
Ac-227+D, fish 
Ac-227+0, crustacea and mollusks 

Co-57 
Co-57 

Co-60 
Co-60 

fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

Cs-137+0 , fish 
Cs-137+0, crustacea and mollusks 

H-3 
H-3 

Pa-231 
Pa-231 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

Pb-210+D , fish 
Pb-210+D, crustacea and mollusks 

Pu-239 
Pu-239 

Pu-240 
Pu-240 

fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

Ra.:.226+0 , fish 
Ra-226+D, crustacea and mollusks 

Ra-228+D, fish 
Ra-228+0, crustacea and mollusks 

Th-228+0, fish 
Th-228+0, crustacea and mollusks 

Th-230 
Th-230 

, fish 
, crustacea and mollusks 

Current 
Value 

2.SOOE-03 
3.400E-04 
6 . 000E-04 

2 . SOOE-03 
3 . 400E-04 
6.000E-04 

2.SOOE-03 
3.400E-04 
6.000E-04 

1.SOOE+Ol 
l.OOOE+03 

3.000E+02 
2 . 000E+02 

3.000E+02 
2 . 000E+02 

2.000E+03 
l.OOOE+02 

l.OOOE+OO 
1.000E+OO 

l. OOOE+Ol 
l .100E+02 

3.000E+02 
1.000E+02 

3.000E+Ol 
1.000E+02 

3,000E+Ol 
l.OOOE+02 

5.000E+Ol 
2.500E+02 

5.000E+Ol 
2.500E+02 

l.OOOE+02 
5 . 000E+02 

l.OOOE+02 
5.000E+02 

Default 

2.SOOE-03 
3.400E-04 
6.000E-04 

2.SOOE-03 
3.400E-04 
6.000E-04 

2.SOOE-03 
3.400E-04 
6.000E-04 

l.SOOE+Ol 
1 . 000E+OJ 

3.000E+02 
2.000E+02 

3.000E+02 
2.000E+02 

2.000E+03 
1.000E+02 

l.OOOE+OO 
l.OOOE+OO 

1.000E+Ol 
l.100E+02 

3.000E+02 
1 . 000E+02 

3.000E+Ol 
l.OOOE+02 

3.000E+Ol 
1.000E+02 

5.000E+Ol 
2.500E+02 

5 . 000E+Ol 
2.500E+02 

1.000E+02 
5.000E+02 

1.000E+02 
5.000E+02 

Parameter 
Name 

RTF(16, 1) 
RTF(l6,2) 
RTF(l6,3) 

RTF( 17, 1) 
RTF( 17, 2) 
RTF(l7, 3) 

RTF(l8, 1) 
RTF(l8, 2) 
RTF(l8,3) 

BIOFAC( 1,1) 
BIOFAC( 1,2) 

BIOFAC( 2,1) 
BIOFAC( 2,2) 

BIOFAC ( 3, 1) 
BIOFAC( 3,2) 

BIOFAC ( 4, 1) 
BIOFAC ( 4, 2) 

BIOFAC ( 5, 1) 
BIOFAC ( 5, 2) 

BIOFAC( 6,1) 
BIOFAC( 6,2) 

BIOFAC ( 7, 1) 
BIOFAC( 7,2) 

BIOFAC( 8, 1) 
BIOFAC( 8,2) 

BIOFAC( 9,1) 
BIOFAC( 9,2) 

BIOFAC ( 10, 1) 
BIOFAC ( 10, 2) 

BIOFAC(ll, 1) 
BIOFAC ( 11, 2) 

BIOFAC(12, 1) 
BIOFAC(l2,2) 

BIOFAC(l3, 1) 
BIOFAC(l3, 2) 
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RESRAD, Ve - -on 5 . 82 T½ Limit= 0.5 year 10/15/99 12:l Paqe 5 
Summary: SEAD-63 Residential - Site Specific Parameters File: RESIDENT.RAD 

Menu 

D-5 Th-232 , 
D-5 Th-232 , 
D-5 
D-5 U-234 I 

D-5 U-234 I 

D-5 
D-5 U-235+0 , 
D-5 U-235+0 I 

D-5 
D-5 U-236 I 

D-5 U-236 , 
D-5 
D-5 U-238+0 I 

D-5 U-238+0 , 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
file: DOSFAC.BIN 

- Current 
Parameter Value Default 

fish 1.000E+02 1.000E+02 
crustacea and mollusks 5.000E+02 5.000E+02 

fish l.OOOE+Ol 1.000E+Ol 
crustacea and mollusks 6.000E+Ol 6.000E+Ol 

fi s h l . OOOE+Ol l.OOOE+Ol 
crustacea and mollusks 6.000E+Ol 6.000E+Ol 

fish 1.000E+Ol 1. OOOE+Ol 
crustacea and mollusks 6 . 000E+Ol 6.000E+Ol 

fish 1.000E+Ol l.OOOE+Ol 
crustacea and mollusks 6 . 000E+Ol 6.000E+Ol 

netp 

Parameter 
Name 

BIOfAC(14, 1) 
BIOFAC(l4,2) 

BIOFAC(l5, 1) 
BIOfAC ( 15, 2) 

BIOFAC(l6, 1) 
BIOfAC(l6, 2) 

BIOfAC(l7, 1) 
BIOFAC ( 17, 2) 

BIOFAC(l8, 1) 
BIOFAC ( 18, 2) 



RESRAD, ·Version 5.82 T½ Limit= 0.5 vear 10/15/99 12:01 Paqe 8 
Summary: SEAD-63 Residential - Site Specific Parameters File: RESIDENT.RAD 

Site-Specific Parameter Summary (continued) 

Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Parameter 

Distribution coefficients- for Co-60 
Contaminated zone (cm•*3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**J/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Cs-137 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm* *3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for H-3 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pb-210 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) · 
Saturated zone (cm••3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pu-239 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm~*3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Pu-240 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**J/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Ra-226 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

User 
Input 

l.OOOE+03 
1. OOOE+03 
l-OOOE+03 
O.OOOE+OO 
O.OOOE+OO 

l.OOOE+03 
l . OOOE+03 
l.OOOE+03 
O.OOOE+OO 
O.OOOE+OO 

O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

l.OOOE+02 
1.000E+02 
l.OOOE+02 
O.OOOE+OO 
O.OOOE+OO 

2 . 000E+03 
2.000E+03 
2.000E+03 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2.000E+03 
O. OOOE+OO 
O.OOOE+OO 

7.000E+Ol 
7 . 000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Default 

l . OOOE+03 
l.OOOE+03 
l.OOOE+03 
O. OOOE+OO 
O.OOOE+OO 

l.OOOE+03 
1. OOOE+03 
l.OOOE+03 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.000E+02 
l.OOOE+02 
1.000E+02 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2.000E+03 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2.000E+03 
O.OOOE+OO 
O.OOOE+OO 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

5.999E-05 
not used 

5.999E-05 
not used 

3.561E-01 
not used 

5.990E-04 
not used 

3.000E-05 
not used 

3 . 000E-05 
not used 

8.SSlE-04 
not used 

Parameter 
Name 

DCNUCC( 3) 
DCNUCU ( 3, 1 l 
DCNUCS( 3) 
ALEACH( 3) 
SOLUBK( 3) 

DCNUCC( 4) 
DCNUCU( 4,1) 
DCNUCS( 4) 
ALEACH( 4) 
SOLUBK( 4) 

DCNUCC( 5) 
DCNUCU ( 5, 1 ) 
DCNUCS( 5) 
ALEACH( 5) 
SOLUBK( 5) 

DCNUCC( 7) 
OCNUCU( 7,1) 
DCNUCS( 7) 
ALEACH( 7) 
SOLUBK( 7) 

DCNUCC( 8) 
OCNUCU ( B, 1 ) 
DCNUCS( B) 
ALEACH( 8) 
SOLUBK( 8) 

OCNUCC( 9) 
DCNUCU ( 9, 1) 
DCNUCS( 9) 
ALEACH( 9) 
SOLUBK( 9) 

OCNUCC (10) 
DCNUCU ( 10, 1 ) 
DCNUCS (10) 
ALEACH(lO) 
SOLUBK(lO) 
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Summary : SEAI.J-b3 Residential - Site Specific Parameters File : k . 1DENT. RAD 

Site-Specific Parameter Summary (continued) 

Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Parameter 

Distribution coefficients for Ra-228 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-228 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-230 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Th-232 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-234 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-235 
Contaminated zone (cm**3/q) · 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-238 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm**3/q) 
Saturated zone (cm**3/q) 
Le ach rate (/yr) 
Solubility constant 

User 
Input 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O. OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Default 

7.000E+Ol 
7.000E+Ol 
7.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6 . 000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol , 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

Used by RESRAD 
(If different from user input) 

8.551E-04 
not used 

l.OOOE-06 
not used 

1.000E-06 
not used 

l.OOOE-06 
not used 

1.196E-03 
not used 

1.196E-03 
not used 

l.196E-03 
not used 

Parameter 
Name 

DCNUCC ( 11) 
DCNUCU(ll,1) 
DCNUCS ( 11) 
ALEACH(ll) 
SOLUBK(ll) 

DCNUCC ( 12) 
DCNUCU ( 12, 1 l 
DCNUCS ( 12) 
ALEACH (12) 
SOLUBK ( 12) 

DCNUCC(l3) 
DCNUCU ( 1 3, 1 ) 
DCNUCS ( 13) 
ALEACH(l3) 
SOLUBK(13) 

DCNUCC(l4) 
DCNUCU ( 14 , 1 ) 
DCNUCS ( 14) 
ALEACH(l4) 
SOLUBK ( 14) 

DCNUCC(l5) 
DCNUCU ( 15, 1 ) 
DCNUCS(l5) 
ALEACH(l5) 
SOLUBK ( 15) 

DCNUCC ( 16) 
DCNUCU ( 16, 1 ) 
DCNUCS(l6) 
ALEACH(l6) 
SOLUBK ( 16) 

DCNUCC ( 18) 
DCNUCU ( 18 , 1 ) 
DCNUCS ( 18) 
ALEACH(lB) 
SOLUBK ( 18) 
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Summary: SEAD-63 Residential - Site Specific Parameters File: RESIDENT.RAD 

Site-Specific Parameter Summary (continued) 

Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R017 
R017 
R0.17 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 

Parameter 

Distribution coefficients for dauqhter Pa-231 
Contaminated zone (cm••J/q) 
Unsaturated zone 1 (cm•~3/q) 
Saturated zone (cm••J/q) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for dauqhter U-236 
Contaminated zone (cm**3/q) 
Unsaturated zone 1 (cm••3/q) 
Saturated zone (cm**3/q) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate {m**3/yr) 
Mass loadinq for inhalation (q/m**3) 
Exposure duration 
Shieldinq factor, inhalation 
Shieldinq factor, external qamma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flaq, external qamma 
Radii of shape factor array (used if FS e -1): 

Outer annular radius (m), rinq 1: 
Outer annular radius (m), rinq 2: 
Outer annular radius (m), rinq 3: 
Outer annular radius (m), rinq 4: 
Outer annular radius (ml, rinq 5: 
Outer annular radius (ml, rinq 6: 
Outer annular radius (m), rinq 7: 
Outer annular radius (m), rinq 8: 
Outer annular radius (ml, rinq 9: 
Outer annular radius (ml, rinq 10: 
Outer annular radius (m), rinq 11: 
Outer annular radius (m), rin~ 12: 

Fractions of annular areas within AREA: 
Rinq 1 
Rinq 2 
Rinq 3 
~inq 4 
Rinq 5 
Rinq 6 
Rinq 7 
Rinq 8 
Rinq 9 
Rinq 10 
Rinq 11 
Rinq 12 

Fruits, vegetables and grain consumption (kg/yr) 

User 
Input 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

7.300E+03 
l.OOOE-04 
3.000E+Ol 
4 . 000E-01 
7.000E-01 
5.000E-01 
2.SOOE-01 
l.OOOE+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 

Default 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

5.000E+Ol 
5.000E+Ol 
5.000E+Ol 
O.OOOE+OO 
O.OOOE+OO 

8.400E+03 
1.000E-04 
3.000E+Ol 
4.000E-01 
7.000E-01 
5.000E-01 
2.SOOE-01 
l.OOOE+OO 

5.000E+Ol 
7. 071E+Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.000E+06 
2.732E-Ol 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.600E+02 

Used by RESRAD 
(If different from user input) 

l. 196E-03 
not used 

1. 196E-03 
not used 

>0 shows circular AREA. 

Parameter 
Name 

DCNUCC( 6) 
DCNUCU ( 6, 1) 
DCNUCS( 6) 
ALEACH( 6) 
SOLUBK( 6) 

DCNUCC ( 17) 
DCNUCU ( 17 , 1 ) 
DCNUCS ( 17) 
ALEACH ( 17) 
SOLUBK ( 17) 

INHALR 
MLINH 
ED 
SHF3 
SHFl 
FIND 
FOTD 
FS 

RAO SHAPE( 1) 
RAD SHAPE( 2) 
RAO SHAPE( 3) 
RAD SHAPE( 4) 
RAD SHAPE( 5) 
RAD SHAPE( 6) 
RAD SHAPE( 7) 
RAD SHAPE( 8) 
RAD SHAPE( 9) 
RAD SHAPE(lO) 
RAD SHAPE(ll) 
RAD_SHAPE ( 12) 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA( 10) 
FRACA(ll) 
FRACA( 12) 

DIET(l) 
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Site-Specific Parameter Summary (continued) 

Menu 

R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
Rl9B 
Rl9B 
R19B 
R19B 
Rl9B 
Rl9B 
R19B 
R19B 
Rl9B 
Rl9B 
R19B 
Rl9B 
Rl9B 
Rl9B 

:14 
:14 
:14 
:14 
:14 

Parameter 

Leafy veqetable consumption (kq/yr) 
Milk consumption (L/yr) 
Meat and poultry consumption (kq/yr) 
Fish consumption (kq/yr) -
Other seafood consumption (kq/yr) 
Soil inqestion rate (q/yr) 
Drinkinq water intake (L/yr) 
Contamination fraction of drinkinq water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irriqation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kq/day) 
Livestock fodder intake for milk (kq/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kq/day) 
Mass loadinq for foliar deposition (q/m••3) 
Depth of soil mixing layer (m) 
Depth of roots (m) 
Drinking water fraction from ground water 
Household water fraction from ground water 
Livestock water fraction from qround water 
Irriqation fraction from qround water 

Wet weiqht crop yield for Non-Leafy (kq/m••2) 
Wet weiqht crop yield for Leafy (kq/m••2) 
Wet weiqht crop yield for Fodder (kq/m••21 
Growinq Season for Non-Leafy (years) 
Growinq Season for Leafy (years) 
Growinq Season for Fodder (years) 
Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Wet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Wet foliar Interception Fraction for Fodder 
Weathering Removal Constant for Vegetation 

C-12 concentration in water (q/cm••3) 
C-12 concentration in contaminated soil (q/q) 
Fraction of veqetation carbon from soil 
Fraction of veqetation carbon from air 
C-14 evasion layer thickness in soil (m) 

User 
Input 

not used 
not used 
not used 
not used 
not used 
3.650E+Ol 
7.000E+02 
1.000E+OO 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
1.SOOE-01 
not used 
1.000E+OO 
1.000E+OO 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 

Default 

1.400E+Ol 
9.200E+Ol 
6.300E+Ol 
5. 400E+OO 
9.000E-01 
3.650E+Ol 
5.100E+02 
l.OOOE+OO 
l.OOOE+OO 
1.000E+OO 
1.000E+OO 
5.000E-01 

-1 
-1 
-1 

6.800E+Ol 
5.500E+Ol 
5.000E+Ol 
1 . 600£+02 
5 . 000E-01 
1.000E-04 
1.SOOE-01 
9.000E-01 
1.000E+"OO 
1 . 000E+OO 
1.000E+OO 
1.000E+OO 

7.000E-01 
l.500E+OO 
l.lOOE+OO 
1. 700E-Ol 
2 . 500£-01 
8.000E-02 
1.000E-01 
1.000E+OO 
l.OOOE+OO 
2.SOOE-01 
2.SOOE-01 
2.500E-Ol 
2.500E-Ol 
2.SOOE-01 
2.500£-01 
2.000E+Ol 

2.000E-05 
3 . 000E-02 
2.000E-02 
9.SOOE-01 
3 . 000E-01 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

DIET(2) 
DIET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
SOIL 
DWI 
FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FMEAT 
FMILK 

LFI5 
LFI6 
LWI5 
LWI6 
LSI 
MLFD 
OM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV(l) 
YV(2) 
YV(3) 
TE (1) 
TE(2) 
TE(3) 
TIV (1) 
TIV(2) 
TIV(3) 
RDRY(l) 
RDRY(2) 
RDRY(3) 
RWET(ll 
RWET(2) 
RWET(3) 
WLAM 

Cl2WTR 
Cl2CZ 
CSOIL 
CAIR 
DMC 
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Summary : SEAD-63 Residential - Site Specific Parameters File: RESIDENT.RAD 

Site-Specific Parameter Summary (continued) 

Menu 

Cl4 
Cl4 
Cl4 
Cl4 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

Parameter 

C-14 evasion flux rate from soil (1/sec) 
C-12 evasion flux rate from soil (1/sec) 
Fraction of qrain in beef cattle feed 
Fraction of qrain in milk- cow feed 

Storaqe times of contaminated foodstuffs (days): 
Fruits, non-leafy veqetables, and qrain 
Leafy veqetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of buildinq foundation (m) 
Bulk density of buildinq foundation (q/cm .. 3) 
Total porosity of the cover material 
Total porosity of the buildinq foundation 
Volumetric water content of the cover material 
Volumetric water content of the foundation 
Diffusion coefficient for radon qas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixinq (ml 
Averaqe buildinq air exchanqe rate (1/hr) 
Heiqht of the buildinq (room) (m) 
Buildinq interior area factor 
Buildinq depth below qround surface (m) 
Emanatinq power of Rn-222 qas 
Emanatinq power of Rn-220 qas 

Swnmary of Pathway Selections 

1 
2 
3 
4 
5 
6 
7 
8 
9 
Find 

Pathway 

external qamma 
inhalation (w/o radon) 
plant inqestion 
meat inqestion 
milk inqestion 
aquatic foods 
drinkinq water 
soil inqestion 
radon 
peak pathway doses 

User Selection 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 

active 
active 

suppressed 
suppressed 

User Used by RESRAD 
Input Default (If different from user input) 

not used 7.000E-07 ---
not used 1. OOOE-10 ---
not used 8.000E-01 ---
not used 2.000E-01 ---

1.400E+Ol 1.400E+Ol ---
1.000E+OO 1.000E+OO ---
1.000E+OO 1.000E+OO ---
2.000E+Ol 2.000E+Ol ---
7.000E+OO 7.000E+OO ---
7.000E+OO 7.000E+OO ---
1.000E+OO l.OOOE+OO ---
l.OOOE+OO l.OOOE+OO ---
4.500E+Ol 4.SOOE+Ol ---
not used l.SOOE-01 ---
not used 2. 400E+OO ---
not used 4.000E-01 ---
not used l.OOOE-Oi ---
not used 5.000E-02 ---
not used 3.000E-02 ---
not used 2.000E-06 ---
not used 3.000E-07 ---
not used 2.000E-06 ---
not used 2.000E+OO ---
not used 5 . 000E-01 ---
not used 2.SOOE+OO ---
not used O.OOOE+OO ---
not used -1.000E+OO ---
not used 2.500£-01 ---
not used 1.SOOE-01 ---

Parameter 
Name 

EVSN 
REVSN 
AVFG4 
AVFG5 

STOR T(l) 
STOR T(2) 
STOR T(3) 
STOR T(4) 
STOR T(5) 
STOR T(6) 
STOR T (7) 
STOR T(B) 
STOR_T(9) 

FLOOR 
DENSFL 
TPCV 
TPFL 
PH20CV 
PH20FL 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FA! 
DMFL 
EMANA ( 1) 
EMANA(2) 



RESRAD, Ve1J . 82 T½ Limit= 0.5 year 10/15/99 12:, 
Summary : SEh~ oJ Residential - Si te Specific Parameters Fi le: 

?aqe 13 
J.DENT.RAD 

Cont aminated Zone Dimensior.s 

Area: 
Thickne ss: 

Cover Depth: 

3439.00 square meters 
2.00 meters 
0.00 mete r s 

Initial Soil Concentrations, oCi/q 

Ac-227 
Co-5 7 · 
Co-60 
Cs-137 
H-3 
Pb-210 
Pu-239 
Pu-240 
Ra-226 
Ra-228 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 

l.OOOE+OO 
1.000E+OO 
1.000E+OO 
l.OOOE+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
1.000E+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 

Total Dose TDOSE(t), mrem/vr 
Basic Radiation Dose Limit= 10 mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years) 
TDOSE(t) 

M(t) 

O.OOOE+OO 
2.924E+Ol 
2.924E+OO 

1.000E+OO 
2.788E+Ol 
2.788E+OO 

Maximum TDOSE(t): 2.924E+Ol mrem/yr 

5.000E+OO 
2.419E+Ol 
2.419E+OO 

l.OOOE+Ol 
2.143E+Ol 
2.143E+OO 

2 .S OOE+Ol 
l.829E+Ol 
1.829E+OO 

at t = O. OOOE+OO years 

4.000E+Ol 
1.730E+Ol 
1.730E+OO 

5.500E+Ol 
1. 677E+Ol 
1.677E+OO 

7.000E+Ol 
l.642E+Ol 
1 . 642E+OO 
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Summary: SEAD-63 Residential - Site Sp~~ific Paramet~ts File1 RES!DENT,AAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water . Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

-
Ac-227 l.115E+OO 0.0381 2.911E--01 0.0100 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.051£-01 0.0139 
Co-57 2 . 816£-01 0.0096 3.929E-07 0.0000 .O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.230£-05 0.0000 
Co-60 8.914E+OO 0.3049 9.486E-06 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.364E-04 0.0000 
Cs-137 1.863E+OO 0.0637 1.382£-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.369E-03 0.0000 
H-3 O.OOOE+OO 0.0000 2.706£-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.752£-06 0.0000 
Pb-210 3.498£-03 0.0001 1.005£-03 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.990E-01 0.0068 
Pu-239 l.669E-04 0.0000 1.858E-02 0.0006 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.691E-02 0.0033 
Pu-240 8.635£-05 0.0000 1.858£-02 0.0006 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.691£-02 0.0033 
Ra-226 6.174E+OO 0.2112 3.725E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.641£-02 0.0012 
Ra-228 3. 293E+OO O .1126 2.200£-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.942£-02 0.0013 
Th-228 5. 636E+OO O. 1928 1.494E-02 0.0005 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2 . 212E-02 0.0008 
Th-230 6.823E-04 0.0000 1.412E-02 0.0005 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 500E-02 0. 0005 
Th-232 2.951E-04 0.0000 7.104E-02 0.0024 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.473E-02 0.0026 
U-234 2.287E-04 0.0000 5.718E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.747E-03 0.0003 
U-235 4.235E-01 0.0145 5.328£-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.309£-03 0.0002 
U-238 7.565£-02 0.0026 5.lllE-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.364£-03 0.0003 

Total 2.778E+Ol 0.9502 4.464E-01 0.0153 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.0lOE+OO 0.0346 
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Summary : .:, L ~3 Residential - Site Specific Parameters File : JIDENT.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

l\c-227 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.811E+OO 0.0619 
Co-57 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.817E-01 0.0096 
Co-60 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.915E+OO 0.3049 
Cs-137 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.864E+OO 0.0638 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.724E-04 0.0000 
Pb-210 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.035E-01 0.0070 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1.157E-01 0.0040 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.156E-Ol 0.0040 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.211E+OO 0.2124 
Ra-228 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.333E+OO 0.1140 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.673E+OO 0.1940 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0;0000 2.981E-02 0.0010 
Th-232 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.461E-01 0.0050 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.369E-02 0.0005 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.361E-01 0.0149 
U-238 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8 . 812E-02 0.0030 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.924E+Ol 1.0000 

•sum of all water independent and dependent pathways. 
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Summary : SEAD-63 Residential - Site Specific Parameters File: RESIDENT.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = l.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fr act. mrem/yr fract. mrem/yr fract. mrem/vr tract . mrem/yr fract. mrem/yr fract. mrem/yr tract. 

Ac-227 l.077E+00 0.0386 2.BllE-01 0.0101 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 3.913E-0l 0.0140 
Co-57 1.106E-01 0.0040 1.543E-07 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.269E-05 0.0000 
Co-60 7.816E+00 0.2803 8.317E-06 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.456E-04 0.0000 
Cs-137 l.820E+00 0.0653 1.350E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.337E-03 0.0000 
H-3 0.000E+00 0.0000 7 . 796E-05 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.047E-07 0.0000 
Pb-210 3 . 3BBE-03 0.0001 9.736E-04 0.0000 0.000E+00 0.0000 O.0O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.928E-01 0.0069 
Pu-239 1,669E-04 0,0000 l.858E-02 0,0007 0.000E+00 0.0000 0.0O0E+00 0.0000 0.000E+O0 0.0000 0.0O0E+00 0.0000 9.690E-02 0.0035 
Pu-240 8.633E-05 0.0000 1.858E-02 0.0007 0.000E+00 0.0000 O.000E+O0 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 9.689E-02 0.0035 
Ra-226 6 . 166E+00 0.2212 4.028E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.245E-02 0.0015 
Ra-228 4.524E+00 0.1623 4.456E-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.O0OE+00 0.0000 0.000E+00 0.0000 4.122E-02 0.0015 
Th-228 3.923E+00 0.1407 1:040E-02 0.0004 . 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 1.540E-02 0.0006 
Th-230 3 . 355E-03 0.0001 1. 412E-02 0. 0005 0.0O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 1.502E-02 0.0005 
Th-232 4.792E-0l 0.0172 7.134E-02 0.0026 0.0O0E+00 0.0000 O.000E+00 0.0000 0.000E+0O 0.0000 0.000E+00 0.0000 7.962E-02 0.0029 
U-234 2.285E-04 0.0000 5.711E-03 0.0002 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.738E-03 0.0003 
U-235 4.230E-01 0.0152 5.323E-03 0.0002 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.307E-03 0.0003 
U-238 7.556E-02 0.0027 5.lOSE-03 0.0002 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+0O 0.0000 0.000E+00 0.0000 7.355E-03 0.0003 -Total 2.642E+0l 0.9477 4.362E-01 0.0156 0.000E+00 0.0000 O.000E+O0 0.0000 0.0OOE+00 0.0000 O.000E+00 0.0000 9.960E-01 0.0357 
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Summary : SEAD-63 Resident ia l - Site Specific Parameters Fil e: kt~ iDENT. RAD 

Total Dose Contr ibutions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = l.000E+00 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrern/yr fra ct. mrem/y'. r fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fr act . 

- -
Ac-227 0 . 000 E+00 0.0000 0.000E+00 0.0000 0.00OE +00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1. 7 4 9E+00 0. 0627 
Co-57 0 .0 00E +00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 1.106E-0l 0 . 0040 
Co-60 0 . 000 E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.O00E+00 0.0000 7.816E+00 0.2803 
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 l.822E+00 0.0653 
H-3 2.70BE-02 0.0010 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.716E-02 0.0010 
Pb-210 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 1.972E-0l 0.0071 
Pu-239 0.0 00 E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0 . 0000 l.157E-0l 0.0041 
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.156E-01 0 . 0041 
Ra-226 0 . 000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 o.ooor.+oo 0 . 0000 0.000E+00 0.0000 0 . 000E+00 0.0000 6.209E+00 0.2227 
Ra-228 0 . 000E+00 0.0000 0.000E+00 0.0000 0 . 0O0E+00 0 . 0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0 . 000E+00 0.0000 4.570E+00 0 . 1639 
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 3.949E+00 0.1416 
Th-230 0.0 00 E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 3.250E-02 0.0012 
Th-232 0 . 000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 6.302E-0l 0.0226 
U- 234 0 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 l.368E-02 0.0005 
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.356E-01 0.0156 
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 8.802E-02 0.0032 -Total 2.7 08E-02 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.788E+0l 1. 0000 

•sum of all water independent and dependent pathways. 



RESRAD, Version 5 . 82 T½ Limit= 0.5 year 10/15/99 12:01 Paqe 18 
Summary: SEAD-63 Residential - Site Specific Parameters Fiie: RESIDENT.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways lp) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Rad.io-
Nuclide mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Ac-227 9.369E-01 0.0387 2.446£-01 0.0101 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 3.404E-Ol 0.0141 
Co-57 2.632E-03 0.0001 3.671E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.0lBE-07 0.0000 
Co-60 4.618E+OO 0.1909 4.914E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.814E-04 0.0000 
Cs-137 1. 659E+OO O. 0686 1.231£-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.219E-03 0.0001 
H-3 O.OOOE+OO 0.0000 5.364E-07 0.0000 o:OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.472E-09 0.0000 
Pb-210 2.985E-03 0.0001 8.577E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.699E-Ol 0.0070 
Pu-239 1.669E-04 0.0000 1.858E-02 0.0008 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.688E-02 0.0040 
Pu-240 8.629E-05 0.0000 1.857E-02 0.0008 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.684E-02 0.0040 
Ra-226 . 6.135E+OO 0.2536 5.141E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.469E-02 0.0027 
Ra-228 5.029E+OO 0.2079 8.696E-03 0.0004 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.418E-02 0.0014 
Th-228 9.209E-01 0.0381 2.442E-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.614E-03 0.0001 
Th-230 ·1.401E-02 0.0006 1. 412E-02 0. 0006 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.SllE-02 0.0006 
Th-232 2.959E+OO 0.1223 7.504E-02 0 . 0031 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.831E-02 0.0041 
U-234 2.277E-04 0.0000 5.684E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.702E-03 0.0003 
U-235 4.210E-Ol 0.0174 5.304E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.299E-03 0.0003 
U-238 7.519E-02 0.0031 5.081E-03 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.320E-03 0.0003 -Total 2.277E+Ol 0.9414 3.995E-01 0.0165 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.438E-01 0.0390 



~ESRAD , Vet-~l J2 T~ Limit= 0.5 year 10/15/99 12 : 0, . ,qe 19 
3ummary : SEAD-o3 Resident i al - Site Specific Parameters File: Rt~ _JENT.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways ;p) 
As mrem/yr and Fract i on of Total Dose At t = 5 . 000E+00 years 

Watet Dependent Pathways 

Wate r rish Radon Plant Meat Milk All Pathways• 
~adio-
~ucl ide mrem/yr fr ac t . mrem/yr fract . mrem/yr fract. mrem/vr fract. mrem/vr fract. mrem/yr fract. mrem /yr fract. 

\c-22 7 0 . 000E+00 0 . 0000 0.000E+00 0.0000 0 . 000E+00 0 . 0000 0. 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 1 . 522E+00 0.0629 
:o- 57 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 2.632E-03 0.0001 
:o-60 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.618E+00 0.1909 
:s- 137 0.000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 l . 660E+00 0.0686 
1-3 7.543E-02 0.0031 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 7 . 543E-02 0.0031 
"b-210 0 . 000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 l.737E- 0l 0.0072 
"u-239 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+ 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 l.156E-0l 0.0048 
=>u-240 0.000E+00 0.0000 0.000E+00 0 . 0000 0 . 000E+00 0.00 00 0 . 000E+00 0 . 0000 0.00OE+00 0.0000 O. 000E+00 0.0000 l.155E-01 0.0048 
~a-226 0 . 000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0 . 0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.O00E+00 0.0000 6.200E+00 0 . 2563 
~a-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0.00OE+00 0.0000 0 . 0O0E+00 0.0000 0.0O0E+00 0.0000 5.072E+00 0.2097 
rh-228 0 . 000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.270E-01 0.0383 
rh-2 30 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.325E-02 0.0018 
rh - 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.O00E+0O 0 . 0000 0.000E+00 0.0000 O.000E+00 0 . 0000 3 .132E+00 0.1295 
J-234 0.000E+00 0 . 0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 l . 361E-02 0 . 0006 
J-235 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.336E-0l 0 . 0179 
J-238 0.000E+00 0 . 0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 8.760E- 02 0.0036 -rotal 7.543E- 02 0.0031 0.0OOE+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O. O00E+00 0.0000 2 . 4 l 9E+0l 1. 0000 

•sum of all water independent and dependent pathways. 



RESRAD, Version 5.82 T½ Limit= 0.5 year 10/15/99 12:01 Paqe 20 
Summary : SEAD-63 Residential - Site Specific Parameters File: RESIDENT.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = l . 000E+0l years 

Water · Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fr act . mrem/ v~ fr act. mrem/yr tract. mrem/yr fr act. mrem/yr fract. mrem/yr fr act. mrem/yr tract. 

- -
Ac-22 7 7 . 872E-01 0.0367 2.055E-01 0.0096 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+0O 0.0000 0.000E+00 0.0000 2.860E-0l 0.0134 
Co-51 2 . 459E-05 0.0000 3. 430E- ll 0. 0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0 . 0000 2.821E-09 0.0000 
Co-60 2.392E+00 0 .1 116 2.545E-06 0.0000 0.000E+00 0 . 0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 l.976E-04 0.0000 
Cs-137 l.478E+00 0.0690 1.096E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.086E-03 0 . 0001 
H-3 0.000E+00 0.0000 1.062E-09 0.0000 0.O00E+00 0.0000 O.000E+00 0 . 0000 0 . 000E+00 0.0000 0.000E+00 0.0000 6.873E-12 0 . 0000 
Pb-210 2.548E-03 0.0001 7.321£-04 0.0000 O.O00E+00 0 . 0000 0.000E+0O 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 1 . 450£-01 0.0068 
Pu-239 1.668E-04 0 . 0000 1. 857E-02 0. 0009 0.000E+00 0.0000 0.000E+00 0 . 0000 0.000E+0O 0.0000 O.000E+00 0.0000 9.685E-02 0.0045 
Pu-240 8.623E-05 0.0000 l.856E-02 0,0009 0 . 00OE+0O 0,0000 O.000E+0O 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 9.678E-02 0.0045 
Ra-226 6.096E+00 0.2845 6.337E-04 0.0000 0.0OOE+O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.860E-02 0 . 0041 
Ra-228 3.269E+00 0.1526 6.140E-03 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.070E-02 0.0010 
Th-228 1.505£-01 0.0070 3.990£-04 0.0000 0 . 0O0E+O0 0.0000 0 . 000E+00 0.0000 0.0O0E+0O 0.0000 0.000E+00 0.0000 5 . 905E-04 0.0000 
Th-230 2.726E-02 0 . 0013 l.412E-02 0 . 0007 0.O00E+00 0.0000 0.000E+00 0.0000 0 . 000E+O0 0.0000 0 . 000E+00 0.0000 l.528E-02 0.0007 
Th-232 5.471E+00 0.2554 7.960£-02 0 . 0037 0.0O0E+O0 0 . 0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 l.147E-0l 0.0054 
U-234 2.273£-04 0.0000 5.651£-03 0.0003 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 7.656E-03 0.0004 
U-235 4.185E-01 0.0195 5.285E-03 0.0002 0.0O0E+00 0.0000 0.000E+00 0.0000 0.0O0E+00 0.0000 0.000E+00 0.0000 7.295E-03 0.0003 
U-238 7 . 475E-02 0.0035 5.051E-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.277E-03 0.0003 -Total 2.017E+0l 0.9413 3 . 603E-01 0 . 0168 0.OO0E+00 0.0000 0.000E+00 0.0000 0 . 000E+O0 0.0000 0.000E+00 0.0000 8.880E-01 0.0414 



RESRAD, Ve ~- , .82 T½- Limi t = 0 . 5 year 10/15/99 12: l Paqe 21 
Summary: SEAu-63 Residential - Site Specific Parameters File : h-~IDENT.RAD 

Tota l Dose Contr i but i ons TDOSE(i,p,t ) f or Indi vidual Radionuclides (i) and Pathways (p l 
As mrem / yr and Fraction of Total Dose At t = 1.000E+Ol years 

Water Dependent Pathways 

Wa ter f'ish Radon Plant Meat Milk All Pathwa ys * 
Radi o-
Nuc l i de mr em/yr fra c t. mr em/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

--
Ac-227 O.OOOE+OO 0.0 000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.279E+OO 0.0597 
Co- 57 0 .000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOt+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 2.459E-05 0.0000 
Co-6 0 0. 000E+OO 0 . 0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 2.392E+OO 0 . 1116 
Cs - 137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1 . 479E+OO 0 . 0690 
II- 3 9.601E-03 0.0004 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9 . 601E-03 0 . 0004 
Pb- 210 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1 . 483E-01 0.0069 
Pu-239 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.156£-01 0.0054 
Pu-240 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 1.154E-01 0.0054 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 6 . 185E+OO 0 . 2887 
Ra-228 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3 . 296E+OO 0 . 1538 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 1 . 515E-Ol 0.0071 
Th-230 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.666E-02 0.0026 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 5 . 666E+OO 0.2644 
U-234 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 1.353£-02 0 . 0006 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.311E-Ol 0.0201 
U-2 38 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 8.707E-02 0.0041 

Total 9.601£-03 0.0004 0.000E+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2. 14 3E+O 1 1. 0000 

*Sum of all water independent and dependent pathways. 



RESRAD, Version 5.82 T½ Limit= 0 . 5 year 10/15/99 12 : 01 Paqe 22 
Summary : SEAD-63 Residential - Site Specific Parameters File: RESIDENT.RAD 

Total Dose Contributions TDOSE(i , p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.500E+0l years 

Water Independent Pathways (Inhalation e xcludes radon) 

Ground Inhalation Radon Plan t Meat Milk Soil 
Radio-
Nuclide mrem/yr fract . mrem/yr fr act . mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . 

Ac-227 4 . 670E-0l 0 . 0255 1.219E-01 0.0067 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 l.697E-01 0 . 0093 
Co-57 2.006E-11 0 . 0000 2.799E-17 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 0 . 000E+00 0.0000 2.301E-15 0.0000 
Co-60 3 . 324E-0l 0 . 0182 3.537E-07 0.0000 0.000E+00 0 . 0000 0.000E+0O 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0000 2 . 746E-05 0.0000 
Cs-137 1 . 044E+00 0 . 0571 7. 74 3E-07 0. 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 7.670E-04 0.0000 
H-3 0.000E+00 0.0000 8 . 171E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.290E-20 0.0000 
Pb-n0 1.584E-03 0.0001 4.552E-04 0.0000 0 . 000E+00 0 . 0000 0.000E+00 0.0000 0 . 000E+00 0.0000 0.000E+00 0.0000 9.014E-02 0.0049 
Pu-239 1.667E-04 0.0000 1. 856E-02 0. 0010 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.677E-02 0.0053 
Pu-240 8.605E-05 0.0000 1. 852E-02 0. 0010 0.O00E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0 . 0000 9.658E-02 0.0053 
Ra-226 5.980E+00 0.3269 8.904E-04 0.0000 0.0O0E+00 0 . 0000 0.000E+00 0.0000 0.O00E+O0 0.0000 0.000E+00 0.0000 l.402E-01 0.0077 
Ra-228 5.648E-01 0.0309 l.088E-03 0.0001 0.000E+O0 0.0000 0.0O0E+0O 0.0000 0.000E+00 0 . 0000 0.00OE+00 0.0000 3.490E-03 0.0002 
Th-228 6.564E-04 0.0000 1. 7 4 0E-06 0. 0000 0.000E+O0 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 2,576E-06 0.0000 
Th-230 6.649E-02 0.0036 1.412E-02 0.0008 0.000E+O0 0.0000 0.000E+00 0.0000 0.0O0E+00 0.0000 O. 000E+00 0.0000 1.603E-02 0 . 0009 
Th-232 8.305E+00 0.4540 8 . 501E-02 0.0046 0 . 0O0E+0O 0.0000 0.00OE+00 0.0000 O.000E+OO 0 . 0000 O.000E+00 0 . 0000 l . 324E-0l 0.0072 
U-234 2.295E-04 0.0000 5.552E-03 0.0003 0.O00E+00 0 . 0000 0 . 000E+O0 0.0000 0.0O0E+0O 0.0000 0 . 000E+00 0.0000 7.522E-03 0.0004 
U-235 4 . 112E-01 0.0225 5 . 245E-03 0.0003 0 . O00E+00 0.0000 0.O00E+00 0.0000 0.0O0E+O0 0.0000 0 . 000E+00 0.0000 7 . 306E- 03 0.0004 
U- 238 7.342E-02 0 . 0040 4.961E-03 0.0003 0.000E+00 0.0000 0.000E+0O 0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 7.147E-03 0.0004 -Total l.725E+0l 0.9429 2.763E-0l 0.0151 0.000E+00 0.0000 0.000E+OO 0.0000 O.000E+0O 0.0000 0.000E+00 0.0000 7.680E-01 0 . 0420 



RES RAD, Ver a , . 82 T½ Limit= 0.5 year 10/15/99 12: (,_ Paqe 23 
Summary : SE,. o3 Residential - Site Specific Parameters File: !DENT.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 2.500E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr tract. mrem/vr fr act. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract . 

- --
Ac-227 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.586E-01 0.0415 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.007E-11 0.0000 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.324E-Ol 0.0182 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.045E+OO 0.0571 
H-3 l.980E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.980E-05 0.0000 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.218E-02 0.0050 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.lSSE-01 0.0063 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.152E-Ol 0.0063 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.121E+OO 0.3346 
Ra-228 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.694E-Ol 0.0311 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.601E-04 0.0000 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.665E-02 0.0053 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.523E+OO 0.4659 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.330E-02 0.0007 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.238E-Ol 0.0232 
U-238 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.553E-02 0.0047 - -Total 1. 980E-05 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.829E+Ol 1.0000 

•sum of all water independent and dependent pathways. 
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Summary : SEAD-63 Residential - Site ·specific Parameters File: RESIDENT.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 4.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. miem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fr act. mrem/yr fr act. mrem/yr fract. 

Ac-227 2.771E-01 0.0160 7 .. 233E-02 0.0042 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.007E-01 0.0058 
Co-57 1.637E-17 0.0000 2.284E-23 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.878E-21 0,0000 
Co-60 4.620E-02 0.0027 4.916E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.816E-06 0.0000 
Cs-137 7.375E-Ol 0.0426 5.471E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.419E-04 0.0000 
H-3 O.OOOE+OO 0.0000 6.219E-26 0.0000 o·. OOOE+OO O. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.026E-28 0.0000 
Pb-210 9.849E-04 0.0001 2.830E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.604E-02 0.0032 
Pu-239 1.665E-04 0.0000 1. 854E-02 0. 0011 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.668E-02 0.0056 
Pu-240 8.588E-05 0.0000 1.848E-02 0.0011 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.638E-02 0.0056 
Ra-2?.6 5.867E+OO 0.3391 1. 04 lE-03 0. 0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.706E-01 0.0099 
Ra-2?.8 9.158E-02 0.0053 l.766E-04 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.655E-04 0.0000 
Th-228 2.863E-06 0.0000 7.592E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.12(E-08 0.0000 
Th-230 . l.050E-01 0.0061 l.413E-02 0.000B O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 705E-02 0. 0010 
Th-232 8.776E+OO 0.5073 8.592E-02 0.0050 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 l.353E-01 0.0078 
U-234 2.369E-04 0.0000 5.455E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.390E-03 0.0004 
U-235 4.042E-01 0.0234 5.224E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.341E-03 0.0004 
U-238 7.211E-02 0.0042 4.B73E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.021E-03 0.0004 

Total l.638E+Ol 0.9467 2.265E-01 0.0131 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.955E-01 0.0402 



RESR.u.D, Vet 82 T½ Limit= 0.5 year 10/15/99 12:( !aqe 25 
Surnrr,2:::-y : SEAL .J Residential - Site Specific Parameters File : ~~ ~DENT.RAD 

Tot al Dose Contribu tions TDOSE(i,p,t) for Indiv idual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.000E+O l years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radio-
Nuclide mrem/yr fract. mrem/yr fr ac t . mrem/yr fr act. mrem/yr fr act . mrem/yr fract. mrem/yr fr act. mrem/yr fr act . -
Ac-227 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 4 . 501E-Ol 0.0260 
Co-57 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1 . 637E-17 0.0000 
Co-60 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4 . 620E-02 0. 0027 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 7.381E-01 0 .0427 
H-3 4.082E-08 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.082E-OB 0.0000 
Pb-210 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.731E-02 0.0033 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.154E-O l 0.0067 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.149E-Ol 0.0066 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 6.038E+OO 0.3490 
Ra-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9 . 232E-02 0.0053 
Th-228 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.882E-06 0.0000 
Th-230 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.361E-01 0.0079 
Th-232 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.997E+OO 0.5201 
U-234 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.308E-02 0.0008 
U-235 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.167E-01 0 . 0241 
U-23 8 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 8.401E-02 0.0049 -Total 4 . 082E-OB 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 . O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 1.730E+Ol 1.0000 

•sum of all water independent and dependent pathways. 
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Summary : SEAD-63 Residential - Site Specific Parameters File: RESIDENT.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.SOOE+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. rnrern/yr fract. mrem/yr fract. mrem/yr fract. rnrern/yr fract. rnrern/yr fract. 

-
Ac-227 l.644E-01 0.0098 4.291E-02 0.0026 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.972E-02 0.0036 
Co-57 1.336E-23 0.0000 l.863E-29 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.532E-27 0.0000 
Co-60 6.421E-03 0.0004 6.833E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.304E-07 0.0000 
Cs-137 5.210E-Ol 0.0311 3.865E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.828E-04 0.0000 
11-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Pb-210 6.124E~04 0.0000 1.759E-04 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.484E-02 0.0021 
Pu-239 1.664E-04 0.0000 1. 852E-02 0. 0011 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.659E-02 0.0058 
Pu-240 8.570E-05 0.0000 1. 84 4E-02 0. 0011 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.619E-02 0.0057 
Ra-226 5.755E+OO 0.3431 1.125E-03 0.0001 O. OOOE+OO 0;0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.879E-01 0.0112 
Ra-228 1.482E-02 0.0009 2.858E-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.154E-05 0.0000 
Th-228 l.249E-08 0.0000 3.312E-ll 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4 . 902E- ll O. 0000 
Th-230 1. 427E-Ol O. 0085 1. 413E-02 0. 0008 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 822E-02 0. 0011 
Th-232 8.852E+OO 0.5277 8.606E-02 0.0051 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.357E-01 0.0081 
U-234 2.493E-04 0.0000 5.360E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.261E-03 0.0004 
U-215 3.973E-01 0.0237 5.213E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.387E-03 0.0004 
U-238 7 . 083E-02 0.0042 4.787E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.896E-03 0.0004 -Total 1. 593E+Ol O. 94 94 1. 968E-01 0. 0117 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.512E-01 0.0388 
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Summary : SEA~ J3 Residential - Site Specific Parameters File: i. DENT.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.500E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 
Radi o-
Nuclide mrem/yr fr act. mrem/yr fract. mrem/yr fr act. mrem/yr fract. mrem/yr fract. mrem/yr fr act. mrem/yr fr act. --
Ac-227 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O,OOOE+OO 0.0000 2.670E-Ol 0,0159 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.336E-23 0.0000 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.421E-03 0.0004 
Cs - 137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.214E-0 1 0.0311 
fl-3 8.416E-ll 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.4 16E-11 0.0000 
Pb-210 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.563E-02 0.0021 
Pu-239 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.153E-01 0.0069 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.147E-Ol 0.0068 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.944E+OO 0.3544 
Ra-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.494E-02 0.0009 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.257E-08 0.0000 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 751E-Ol 0.0104 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.074E +OO 0.5410 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.287E-02 0.0008 
U-235 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.099E-Ol 0.0244 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.251E-02 0.0049 -Total 8.416E-ll 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.677E+Ol 1.0000 

•sum of all water independent and dependent pathways. 
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Summary: SEAD-63 Residential - Site Specific Parameters File: RESIDENT.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose Abt~ 7.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr tract. mrem/vr fract. mrem/yr fr act. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

- --
Ac-227 9.751E-02 0.0059 2.546E-02 0.0016 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.543E-02 0.0022 
Co-57 1.090E-29 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Co-60 8.923E-04 0.0001 9.496E-10 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.371E-08 0.0000 
Cs-137 3.681E-Ol 0.0224 2.730E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.705E-04 0.0000 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Pb-210 3.807E-04 0.0000 1. 094E-04 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.166E-02 0.0013 
Pu-239 1.662E-04 0.0000 1.851E-02 0.0011 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.651E-02 0.0059 
Pu-240 8.553E-05 0.0000 1. 841E-02 0. 0011 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.599E-02 0.0058 
Ra-226 5.645E+OO 0.3437 1.168£-03 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 971E-01 0. 0120 
Ra-228 2.399E-03 0.0001 4.626E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 4 82E-05 0. 0000 
Th-228 5.449E-ll 0.0000 1.44SE-13 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.138E-13 0.0000 
Th-230 1.797E-01 0.0109 1.414E-02 0.0009 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 · O.OOOE+OO 0.0000 l.947E-02 0.0012 
Th-232 B.864E+OO 0.5398 8.609E-02 0.0052 O.OOOE+OO 0.0000 O,OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.358E-Ol 0.0083 
U-234 2.664E-04 0.0000 S.266E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.134E-03 0.0004 
U-235 3.905E-01 0.0238 S.207E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.439E-03 0.0005 
U-238 6.957E-02 0.0042 4.702E-03 0.0003 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.774E-03 0.0004 

Tot;,l 1.562E+Ol 0.9511 1.791E-01 0.0109 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.236E-01 0.0380 



RESRAD, V- 5.82 T½ Limit= 0.5 year 10/15/99 12: Paqe 29 
Summary !:, 3 Residential - Site Specific Parameters File: .,!DENT. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (il and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 7.000E+Ol years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways* 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

- -
Ac-227 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.584E-Ol 0.0096 
Co-57 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.090E-29 0.0000 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.924E-04 0.0001 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.684E-01 0 . 0224 
H-3 l. 735E-13 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.735E-13 0.0000 
Pb-210 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.215E-02 0.0013 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.152E-01 0.0070 
Pu-240 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.145E-Ol 0.0070 
Ra-226 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.843E+OO 0.3558 
Ra-228 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.419E-03 0.0001 
Th-228 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5 . 485E-ll 0.0000 
Th-230 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.133E-Ol 0.0130 
Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.086E+OO 0.5533 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.267E-02 0.0008 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.031E-Ol 0.0245 
U-238 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.105E-02 0.0049 -Total l. 735E-13 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.642E+Ol 1.0000 

*Sum of all water independent and dependent pathways. 
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Summary: SEAD-63 Residencial - Site ·specific Parameters File: RESIDENT.RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

Parent Product Branch DSR(i,t) (mrem/yr)/(pCi/q) 
( i) ( i) Fraction• t= 0.000E+00 1.000E+00 5.000E+00 1.000E+0l 2.S00E+0l 4.000E+0l 5.S00E+0l 7.000E+0l 

-
Ac-227 Ac-227 l.000E+00 l.BllE+00 1.749E+00 1 . 522E+00 1 . 279E+00 7.586E-Ol 4.S0lE-01 2.670E-0l 1.584E-01 

Co-57 Co-57 1.000E+00 2.817E-01 1.106E-0l 2.632E-03 2.459E-05 2.007E-11 1.637E-17 1.336E-23 1.090E-29 

Co-60 Co-60 1 . 000E+00 8.915E+00 7.816E+00 4.618E+00 2.392E+00 3.324E-01 4.620E-02 6.421E-03 8.924E-04 

Cs-137 Cs-137 1.000E+00 1.864E+00 l.822E+00 1 , 660E+00 l . 479E+00 l . 045E+00 7.381E-01 5.214E-01 3.684E-0l 

H-3 H-3 1.000E+00 2.724E-04 2.716E-02 7.543E-02 9.601E-03 1 . 980E-05 4 . 082E-08 8.416E-ll 1.735E-13 

Pb-210 Pb-210 1 . 000E+00 2.035E-01 1.972E-01 1.737E-01 1.483E-0l 9.218E-02 5.731E-02 3.563E-02 2.215E-02 

Pu-239 Pu-239 l.000E+00 1.157E-0l 1.157E-0l 1.156E-01 1.156E-0l 1.155E-01 1.154E-Ol 1 . 153E-01 1.152E-0l 
Pu-239 U-235 1.000E+00 0.00OE+00 4.292E-10 2.141E-09 4 . 268E-09 1.057E-08 1.676E-08 2.283E-08 2.878E-08 
Pu-239 Pa - 231 l.000E+00 0.000E+O0 4.707E-15 l.173E-13 4.673E-13 2.885E-12 7.294E-12 l.362E-11 2.lB0E-11 
Pu-239 Ac-227 l.000E+00 0.000E+00 l.984E-16 2.391E-14 1 . 828E-13 2.511E-12 9.116E-12 2.117E-ll 3.925E-ll 
Pu-239 }:DSR(j) l.157E-01 l.157E-0l l.156E-0l l.156E-01 1.155E-0l l.154E-0l 1.153E-01 l.152E-0l 

Pu-240 Pu-240 1.000E+00 1.156E-01 1.156E-01 1.155E-0l l.154E-01 l.152E-0l l . 149E- 01 1.147E-01 1.145E-01 
Pu-240 U-236 l . 000E+00 0.00OE+00 3.817E-10 1.903E-09 3.794E-09 9.391E-09 1 . 488E-08 2.025E-08 2.552E-08 
Pu-240 Th-232 1.000E+00 0.00OE+00 1.066E-19 2.661E-18 1 . 062E-17 6 . 593E-17 l.677E-16 3.149E-16 5.067E-16 
Pu-240 Ra-228 1.000E+00 0.00OE+00 9.487E-20 1.056E-17 7.382E-17 8.197E-16 2.560E-15 5.331E-15 9.123E-15 
Pu-240 Th-228 1.000E+00 0.000E+00 1.371E-20 6.028E-18 6.584E-17 l.068E-15 3.710E-15 8.105E-15 1 . 424E-14 
Pu-240 I;DSR (j) 1.156E-0l l.156E-01 1 . 155E-01 1 . 154E-01 1.152E-Ol l.149E-Ol l.147E-0l l.145E-01 

Ra-~26 Ra-226 1.000E+00 6.211E+00 6.203E+O0 6.171E+O0 6.132E+00 6.014E+00 5.899E+00 5.786E+00 5.675E+00 
Ra-226 Pb-210 1.000E+0O 0.0O0E+0O 6.223E-03 2.916E-02 5.385E-02 1.073E-01 1.391E-Ol 1.575E-Ol 1.675E-Ol 
Ra-226 EDSR(j) 6.211E+00 6.209E+0O 6.200E+OO 6.185E+00 6 . 121E+OO 6.038E+O0 5.944E+O0 5.843E+00 

Ra-228 Ra-228 1.000E+00 3.333E+0O 2.952E+OO 1.816E+00 9 . 899E-0l 1.602E-01 2 . 593E-02 4.198E-03 6 . 794E-04 
Ra-228 Th-228 1.000E+00 0.000E+00 1 . 618E+OO 3.256E+O0 2.306E+O0 4.092E-01 6.638E-02 1.075E-02 1.739E-03 
Ra-228 EDSR (j) 3.333E+00 4.570E+0O 5.072E+00 3 . 296E+00 5.694E-0 l 9.232E-02 1.494E-02 2 . 419E-03 

Th-228 Th-228 1.000E+00 5.673E+00 3.949E+00 9.270E-01 1 . 515E-0l 6.607E-04 2.882E-06 1 . 257E-08 5 . 485E-11 

Th-230 Th-230 l.000E+00 2.981E-02 2.980E-02 2.980E-02 2 . 980E-02 2.980E-02 2 , 979E-02 2.979E-02 2.978E-02 
Th-230 Ra-226 l.000E+00 0.000E+00 2.689E-03 1.341E-02 2.673E-02 6.619E-02 l '. 049E-01 1.428E-01 1.B00E-01 
Th-230 Pb-210 l.0O0E+00 O.00OE+00 1.355E-06 3.245E-05 1.231E-04 6.612E-04 1.471E-03 2.439E-03 3.498E-03 
Th-230 EDSR(j) 2.981E-02 3.250E-02 4,325E-02 5.666E-02 9.665E-02 l.361E-Ol l,751E-0l 2.133E-01 

Th-232 Th-232 l.000E+00 l.461E-0l l.461E-01 l.461E-01 l.461E-0l l.461E-0l 1.461E-01 1.461E-0l l.461E-0l 
Th-232 Ra-228 1.000E+00 0.000E+00 3.784E-01 1.506E+00 2.327E+00 3.150E+O0 3 . 284E+O0 3.305E+00 3.309E+00 
Th-232 Th-228 1 . 000E+00 O.0O0E+00 l.057E-01 1.480E+0O 3.193E+00 5.226E+00 5 . 567E+O0 5.622E+O0 5 . 631E+OO 
Th-232 EDSR(j) 1.461£-01 6.302£-01 3.132E+0O 5.666E+00 8.523E+OO 8.997E+O0 9.074E+00 9.086E+O0 
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Summary : SEAD-63 Reside nt ial - Site Specif i c Parameters rile: RESIDENT.RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radicnuclide ·Con t r:outions Indicated 

Parent Product Branch DSR(i,t) (mrem / vr)/(pCi/q) 
(il (i) fraction• t= O.OOOE+OO l.OOOE+OO 5.000E+OO l.OOOE+Ol 2 . 500E90} 4.000E+Ol 5 . 500E+Ol 7-. 000E+Ol 

U-234 
U-234 
U-234 
U-234 
U-234 

U-235 
U-235 
U-235 
U-235 

U-238 
U-238 
U-238 
U-238 
U-238 
U-238 

U- 234 
Th-230 
Ra-226 
Pb-210 
[DSR(j) 

U-235 
Pa-231 
Ac-227 
tDSR(j) 

U-238 
U-234 
Th-230 
Ra-226 
Pb-210 
fDSR ( i) 

1.000E+OO 
l.OOOE+OO 
1.000E+OO 
l.OOOE+OO 

1.000E+OO 
l.OOOE+OO 
1 . 000E+OO 

1 . 000E+OO 
1 . 000E+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 

1.369E-02 1 . 368E-02 1.361E-02 1.353E-02 1 . 329E-02 l.305E-02 l.282E-02 l.259E-02 
O.OOOE+OO 2.681E-07 1.337E-06 2.667E-06 6.607E-06 1.048E-05 l.428E-05 1.BOlE-05 
O.OOOE+OO 1.210E-08 3.015E-07 1.201E-06 7.414E-06 l.874E-05 3.SOOE-05 5.GOOE-05 
O.OOOE+OO 4.077E-12 4.927E-10 3. 782E-09 5 . 245E-08 1.920E-07 4.491E-07 8.379E-07 
l.369E-02 1.368E-02 1.361E-02 1.353E-02 1.330E-02 1.308E-02 1.287E-02 1.267E-02 

4.361E-01 4.356E-01 4.335E-01 4.309E-Ol 4 . 233E-Ol 4.157E-Ol 4.083E-Ol 4.0llE-01 
O.OOOE+OO 9.556E-06 4.755E-05 9.453E-05 2.321E-04 3.647E-04 4.924E-04 6.155E-04 
O.OOOE+OO 6.025E-07 1.434E-05 5.405E-05 2.849E-04 6.228E-04 1.017E-03 1.437E-03 
4.361E-01 4.356E-01 4.336E-01 4.311E-Ol 4.2,RE-01 4.167E-01 4.099E-Ol 4 . 031E-01 

8 . 812E-02 8.802E-02 8.760E-02 8.707E-02 8.553E-02 8.400E-02 8.251E-02 8.104E-02 
O.OOOE+OO 3.877E-08 1.929E-07 3.836E-07 9.419E-07 l.480E-06 l.999E-06 2.499E-06 
O.OOOE+OO 3.BOOE-13 9.470E-12 3.773E-ll 2.330E-10 5.893E-10 l.lOlE-09 1.762E-09 
O.OOOE+OO 1.145E-14 l.424E-12 1.134E-11 l.747E-10 7.059E-10 l.BlOE-09 3.680E-09 
O.OOOE+OO 2.719E-18 1.759E-15 2.718E-14 9.610E-13 5.728E-12 1.871E-11 4.504E-11 
8 . 812E-02 8 . 802E-02 8.760E-02 8.707E-02 8.553E-02 8.401E-02 8.251E-02 8.lOSE-02 

"Branch Fraction is the cumula~ive factor for the i't principal radionuclide dauqhter: CUMBRF(i) • BRF(l)*BRF(2) * ... BRF(i) . 
The DSR includes contributions from associated (half-life S 0 . 5 yr) daughters. 

Nuclide 
( i) 

Ac-227 
Co-57 
Co-60 
Cs-137 
H-3 
Pb-210 
Pu-239 
Pu-240 
Ra-226 
Ra-228 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 

t= O.OOOE+OO 

5.521E+OO 
3 . 550E+Ol 
1 . 122E+OO 
5 . 364E+OO 
3 . 671E+04 
4 . 914E+Ol 
8.646E+Ol 
8.652E+Ol 
l . 610E+OO 
3 . 000E+OO 
l.763E+OO 
3.355E+02 
6.846E+Ol 
7 . 303E+02 
2.293E+Ol 
1.135E+02 

Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 
Basic Radiation Dose Limit• 10 mrem/yr 

1 . 000E+OO 

5.717E+OO 
9.040E+Ol 
1.279E+OO 
5. 4 90E+OO 
3.682E+02 
5. 072E+Ol 
B.647E+Ol 
8.653E+Ol 
1.610E+OO 
2.lBBE+OO 
2.532E+OO 
3.077E+02 
1.587E+Ol 
7. 311E+02 
2 . 296E+Ol 
1.136E+02 

5.000E+OO 

6.571E+OO 
3.BOOE+03 
2.165E+OO 
6.023E+OO 
1.326E+02 
5.757E+Ol 
8.649E+Ol 
8.65BE+Ol 
1. 613E+OO 
1.972E+OO 
1.079E+Ol 
2.312E+02 
3.193E+OO 
7.346E+02 
2.306E+Ol 
1.142E+02 

1.000E+Ol 

7.820E+OO 
4.066E+05 
4.lBlE+OO 
6.762E+OO 
1.042E+03 
6.745E+Ol 
8.651E+Ol 
8.664E+Ol 
1. 617E+OO 
3.034E+OO 
6.602E+Ol 
1.765E+02 
1.765E+OO 
7.389E+02 
2.320E+Ol 
1.148E+02 

2.SOOE+Ol 

1 . 318E+Ol 
4. 984E+ll 
3.00BE+Ol 
9. 572E+OO 
5.052E+05 
l.085E+02 
8.659E+Ol 
8.682E+Ol 
1.634E+OO 
l.756E+Ol 
1. 513E+04 
l.035E+02 
1.173E+OO 
7.517E+02 
2.360E+Ol 
1.169E+02 

4.000E+Ol 

2.222E+Ol 
*8.464E+l5 

2.164E+02 
l.355E+Ol 
2.450E+08 
l.745E+02 
8.667E+Ol 
8.699E+Ol 
l.656E+OO 
1. 083E+02 
3.469E+06 
7.34SE+Ol 
1. lllE+OO 
7,644E+02 
2.400E+Ol 
1.190E+02 

"At specific activity limit 

5 . SOOE+Ol 

3.745E+Ol 
*8.464E+l5 

1.557E+03 
l.918E+Ol 
l . lBBE+ll 
2 . 806E+02 
B.674E+Ol 
8. 717E+Ol 
l.682E+OO 
6. 6.92E+02 
7.953E+08 
5. 712E+Ol 
l.102E+OO 
7.77CIE+02 
2.44CIE+Ol 
1.212E+02 

7.000E+Ol 

6.313E+Ol 
*8.464E+l5 

l.121E+04 
2.715E+Ol 
5.763E+13 
4.514E+02 
8.682E+Ol 
8.735E+Ol 
1. 711E+OO 
4.13SE+03 
l. 823E+ll 
4.688E+Ol 
1.101E+OO 
7.89SE+02 
2.481E+Ol 
1 . 234E+02 
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Summary SEAD-63 Residential - Site Specific Parameters File: RESIDENT . RAD 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/q) 
and Sinqle Radionuclide Soil Guidelines G(i,t) in pCi/q 

at tmin = time of minimum sinqle radionuclide soil quideline 
and at tmax = time of maximum total dose• 0.000E+00 years 

Nuclide Initial tmin 
(years) 

DSR(i;tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
( i) pCi/q 

Ac-227 
Co-57 
Co-60 
Cs-137 
H-3 
Pb-210 
Pu-239 
Pu-240 
Ra-226 
Ra-228 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 

1 . 000E+00 
1.000E+00 
1.000E+00 
1.000E+00 
1.000E+00 
l.000E+00 
1.000E+00 
l.000E+00 
l.000E+00 
1.000E+00 
l.O00E+00 
1.000E+00 
1.000E+00 
1.000E+00 
1.000E+00 
1.000E+00 

0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 

3.578 ± 0.007 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 

3.170 ± 0.006 
0.000E+00 
7.000E+0l 
7.000E+0l 
0 . 000E+00 
0 . 000E+00 
0.000E+00 

1. 811E+00 
2.817E-0l 
8.915E+00 
1. 864E+00 
1.352E-01 
2.035E-01 
1.157E-0l 
1.156E-0l 
6.211E+00 
5.369E+0O 
5.673E+00 
2.133E-01 
9.086E+00 
1.369E-02 
4.361E-Ol 
8.812E-02 

(pCi/q) (pCi/q) 

5 . 521E+00 
3.550E+0l 
1.122E+00 
5.364E+00 
7.398E+0l 
4.914E+0l 
8.646E+0l 
8.652E+0l 
1. 610E+00 
1.862E+00 
1.763E+00 
4.688E+0l 
1. l0lE+00 
7.303E+02 
2.293E+0l 
l.135E+02 

1. BllE+00 
2.817E-0l 
8.915E+00 
1. 864E+00 
2. 724E-04 
2.035E-01 
1.157E-0l 
1.156E-01 
6.211E+00 
3.333E+00 
5.673E+00 
2.981E-02 
1.461E-0l 
1.369E-02 
4.361E-0l 
8 . 812E-02 

5.521E+00 
3.550E+0l 
1.122E+00 
5.364E+00 
3. 671E+04 
4.914E+0l 
8 . 646E+0l 
8.652E+0l 
1.610E+00 
3.000E+00 
1.763E+00 
3.355E+02 
6.846E+0l 
7.303E+02 
2.293E+0l 
1.135E+02 
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Summar~ ~ ~3 Residential - Site Specific Parameters Fi t;;SIDENT.RAD 

Individual Nuclide Dose Summed Over .1 Pathways 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRF(i) DOSE(i,t), mrem/vr 
( i ) ( i) t= O.OOOE+OO l.OOOE+OO 5.000E+OO l.OOOE+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 

--
Ac-227 Ac-227 1.000E+OO 1.811E+OO 1.749E+OO 1.522E+OO 1.279E+OO 7.586E-01 4.501E-01 2.670E-01 1.584E-01 
Ac-227 Pu-239 l.OOOE+OO O.OOOE+OO 1.984E-16 2.391E-14 1.828E-13 2.SllE-12 9.116E-12 2.117E-11 3.925E-11 
Ac-227 U-235 1.000E+OO O.OOOE+OO 6.025E-07 1.434E-05 5.405E-05 2.849E-04 6.228E-04 1.017E-03 l.437E-03 
Ac-227 tDOSE (j): 1.811E+OO 1.749E+OO 1.522E+OO 1.279E+OO 7.589E-01 4.507E-01 2.680E-01 1.598E-01 

Co-57 Co-57 1.000E+OO 2 . 817E-01 1 .1 06E-Ol 2.632E-03 2.459E-05 2.007E-11 1.637E-17 1.336E-23 1.090E-29 

Co-60 Co-60 1.000E+OO 8.915E+OO 7 . 816E+OO 4.618E+OO 2.392E+OO 3.324E-01 4.620E-02 6.421E-03 8.924E-04 

Cs-137 Cs-137 l.OOOE+OO 1.864E+OO 1.822E+OO l . 660E+OO 1.479E+OO 1.045E+OO 7.381E-Ol 5.214E-01 3.684E-01 

H-3 H-3 1.000E+OO 2.724E-04 2.716E-02 7.543E-02 9 . 601E-03 1.980E-05 4.082E-08 8.416E-11 1.735E-13 

Pb-210 Pb-210 l.OOOE+OO 2.035E-01 l.972E-01 l.737E-01 l.483E-01 9.21BE-02 5.731E-02 3.563E-02 2.215E-02 
Pb-210 Ra-226 l.OOOE+OO O.OOOE+OO 6.223E-03 2.916E-02 5 . 3B5E-02 l.073E-01 1.391E-01 1.575E-01 1.675E-01 
Pb-210 Th-230 1.000E+OO O.OOOE+OO 1.355E-06 3.245E-05 l.231E-04 6.612E-04 1.471E-03 2.439E-03 3.49BE-03 
Pb-210 U-234 l.OOOE+OO O.OOOE+OO 4.077E-12 4.927E-10 3.782E-09 5.245E-08 1.920E-07 4.491E-07 8.379E-07 
Pb-210 U- 238 1.000E+OO O.OOOE+OO 2.719E-18 l.759E-15 2.718E-14 9.610E-13 5.728E-12 l.871E-ll 4.504E-ll 
Pb-210 [DOSE (j): 2.035E-01 2.034E-01 2.029E-01 2.022E-Ol 2.00lE-01 1.979E-Ol 1.955E-01 1.932E-01 

Pu-239 Pu-239 1.000E+OO 1.157E-Ol 1.157E-Ol l.156E-Ol 1.156E-01 1 . 155E-01 1.154E-01 1.153E-01 1.152E-Ol 

U-235 Pu-239 l.OOOE+OO O.OOOE+OO 4.292E-10 2.141E-09 4. 268E-09 1.057E-08 1.676E-08 2.283E-08 2.878E-08 
U-235 U-235 1.000E+OO 4.361E-01 4.356E-01 4.335E-01 4.309E-Ol 4.233E-Ol 4.157E-01 4.0B3E-01 4.0llE-01 
U-235 tDOSE (j): 4.361E-01 4.356E-01 4.335E-01 4.309E-Ol 4.233E-Ol 4.157E-01 4.083E-01 4.0llE-01 

Pa-231 Pu-239 l.OOOE+OO O.OOOE+OO 4.707E-15 1.173E-13 4.673E-13 2.885E-12 7.294E-12 1.362E-ll 2.180E-11 
Pa-231 U-235 l.OOOE+OO O.OOOE+OO 9.556E-06 4.755E-05 9.453E-05 2.321E-04 3.647E-04 4.924E-04 6.lSSE-04 
Pa-231 tDOSE (j): O.OOOE+OO 9.556E-06 4.755E-05 9.453E-05 2.321E-04 3.647E-04 4.924E-04 6.155E-04 

Pu-240 Pu-240 1.000E+OO 1.156E-01 l.156E-01 1.155E-01 1.154E-01 1.152E-01 1.149E-Ol 1.147E-Ol 1.145E-01 

U-236 Pu-240 1.000E+OO O.OOOE+OO 3.817E-10 1.903E-09 3.794E-09 9.391E-09 1.488E-08 2.02SE-08 2.552E-08 

Th-232 Pu-240 1.000E+OO O.OOOE+OO l.066E-19 2.661E-18 1.062E-17 6.593E-17 l.677E-16 3.149E-16 5.067E-16 
Th-232 Th-232 1.000E+OO 1.461E-01 .1.461E-01 l.461E-01 l.461E-Ol l.461E-01 1.461E-Ol 1.461E-01 l.461E-Ol 
Th-232 tDOSE (j): 1.461E-Ol 1.461E-01 1.461E-Ol 1.461E-Ol 1.461E-Ol 1.461E-01 1.461E-01 1.461E-01 

Ra-228 Pu-240 1.000E+OO O.OOOE+OO 9.487E-20 1.056E-17 7.382E-17 8.197E-16 2.560E-15 S.331E-15 9.123E-15 
Ra-228 Ra-228 1.000E+OO 3.333E+OO 2.952E+OO 1.816E+OO 9.899E-01 1.602E-01 2.593E-02 4.198E-03 6.794E-04 
Ra-228 Th-232 1.000E+OO O.OOOE+OO 3.784E-01 1.506E+OO 2.327E+OO 3.150E+OO 3.284E+OO 3.305E+OO 3.309E+OO 
Ra-228 EDOSE (j): 3.333E+OO 3.330E+OO 3.322E+OO 3.317E+OO 3.311E+OO 3.310E+OO 3.309E+OO 3.309E+OO 

Th-228 Pu-240 1.000E+OO O.OOOE+OO 1.371E-20 6.028E-18 6.584E-17 1.068E-15 3.?lOE-15 8.lOSE-15 1.424E-14 
Th-228 Ra-228 1.000E+OO O.OOOE+OO 1.618E+OO 3.256E+OO 2.306E+OO 4.092E-01 6.638E-02 1 . 0?SE-02 1.739E-03 
Th-228 Th-228 1.000E+OO S.673E+OO 3.949E*OO 9.270E-Ol 1.SlSE-01 6.607E-04 2.882E-06 1.257E-08 S.485E-ll 
Th-228 Th-232 1.000E+OO O.OOOE+OO l.057E-01 l.480E+OO 3.193E+OO 5.226E+OO 5.567E+OO S.622E+OO 5.631E+OO 
Th-228 EDOSE (j): S.673E+OO 5.673E+OO 5.663E+OO 5.651E+OO 5 . 636E+OO 5.634E+OO 5.633E+OO 5.633E+OO 
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Summary : SEAD-63 Residential - Site Specific Parameters File: RESIDENT . RAD 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRF(i) DOSE(i,t), mrem/yr 
( i) (i) t= O.OOOE+OO l . OOOE+OO 5.000E+OO l.OOOE+Ol 2.500E+Ol 4 . 000E+Ol 5.500E+Ol 7.000E+Ol 
--

Ra-226 Ra-226 1.000E+OO 6 . 211E+OO 6.203E+OO 6 . 171E+OO 6 . 132E+OO 6.014E+OO 5.899E+OO 5 . 786E+OO 5.675E+OO 
Ra-226 Th-230 1.000E+OO O.OOOE+OO 2.689E-03 1.341E-02 2 . 673E-02 6.619E-02 1.049E-Ol l.428E-01 l.SOOE-01 
Ra-226 U-234 l.OOOE+OO O. OOOE+OO 1.210E-08 3.0lSE-07 1 . 201E-06 7 . 414 E-06 1 . 874E-05 3 . SOOE-05 5.600E-05 
Ra-226 U-238 l . OOOE+OO O.OOOE+OO 1.145E-14 1 . 424E-12 l . 134E-ll l.747E- 10 7.059E-10 l.BlOE-09 3.680E-09 
Ra-226 LOOSE (j): 6.211E+OO 6.206E+OO 6.185E+OO 6 . 158E+OO 6.0BOE+OO 6.004E+OO 5.929E+OO 5.856E+OO 

Th-230 Th-230 1.000E+OO 2 . 981E-02 2.980E-02 2 , 980E-02 2.980E-02 2.980E-02 2.979E-02 2.979E-02 2.978E-02 
Th-230 U-234 1.000E+OO O.OOOE+OO 2.681E-07 l.337E-06 2.667E-06 6.607E-06 1.048E-05 1.428E-05 l.801E-05 
Th-230 U-238 l.OOOE+OO O.OOOE+OO 3.BOOE-13 9.470E-12 3.773E-11 2.330E-10 5.893E-10 1.lOlE-09 1.762E-09 
Th-230 LOOSE (j): 2.981E-02 2.981E-02 2.980E-02 2 . 980E-02 2.980E-02 2.980E-02 2.980E-02 2.980E-02 

U-234 U-234 l . OOOE+OO 1.369E-02 1.368E-02 l.361E-02 l.353E-02 l.329E-02 l.305E-02 1.282E-02 l.259E-02 
U-234 U-238 l.OOOE+OO .. O.OOOE+OO 3.877E-08 l . 929E-07 3.836E-07 9.419E-07 l.480E-06 1.999E-06 2.499E-06 
U-234 LDOSE (j): 1.369E-02 1.368E-02 1.361E-02 1.353E-02 1.329E-02 1.305E-02 l.282E-02 l.259E-02 

U-238 U-238 1.000E+OO 8.812E-02 8.802E-02 8.760E-02 8.707E-02 8.553E-02 8.400E-02 8.251E-02 8 . 104E-02 -BRF(i) is the branch fraction of the parent nuclide. 
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,ummary : ~ Residential - Site Specific Parameters Fil, IDENT.RAD 

Individual Nuclide Soil Concentr~~ion 
Parent Nuclide and Branch Fraction Indicated 

~uclide Parent BRF(i) S ( i, t) , pCi / q 
( i) (i) t= O.OOOE+OO 1.000E+OO 5.000E+OO 1.000E+Ol 2.500E+Ol 4.000E+Ol 5.500E+Ol 7.000E+Ol 
--

\c-227 Ac-227 1 .000E+OO 1.000E+OO 9.658E-Ol 8.403E-01 7 . 060E-01 4.188E-Ol 2.485E-01 1.474E-Ol 8.745E-02 
\c-227 Pu-239 l.OOOE+OO O.OOOE+OO l.095E-16 l.320E-14 1.009E-13 l.386E-12 5.033E-12 1.169E-11 2.167E-11 
\c-227 U-235 l.OOOE+OO O.OOOE+OO 3.326E-07 7 . 919E-06 2.984E-05 1.573E-04 3.438E-04 5.614E-04 7.935E-04 
\c-227 z::s ( j): l.OOOE+OO 9.658E-01 8.403E-01 7 . 061E-01 4.190E-01 2.488E-01 1.480E-01 8 . 824E-02 

:o-57 Co-57 1.000E+OO l.OOOE+OO 3.927E-Ol 9.344E-03 8.732E-05 7.124E-11 5.812E-17 4.742E-23 3.869E-29 

:o-60 Co-60 l.OOOE+OO 1.000E+OO 8.767E-01 5.lBOE-01 2 .683E-Ol 3.729E-02 5.182E-03 7.203E-04 1.00lE-04 

:s-137 Cs-137 1.000E+OO l .OOOE+OO 9.771E-01 8.906E-01 7.932E-01 5.604£-01 3.959£-01 2.797E-Ol l.976E-01 

1-3 H-3 l.OOOE+OO l.OOOE+OO 2.880£-01 l.982E-03 3.923£-06 3.019£-14 2.298£-22 1 . 729£-30 l.287E-38 

'b-210 Pb-210 l.OOOE+OO l.OOOE+OO 9.688E-01 8.535E-01 7.285E-01 4. 529E-Ol 2.816E-01 1.751E-01 l.089E-01 
'b-210 Ra - 226 l.OOOE+OO O.OOOE+OO 3.058E-02 1.433£-01 2.646E-01 5.271£-01 6.833E-Ol 7.737E-01 8.232£-01 
'b-210 Th-230 1.000E+OO O.OOOE+OO 6.659E-06 1.594E-04 6 . 048E-04 3.249E-03 7.226E-03 1.199E-02 1.719E-02 
'b-210 U-234 1.000E+OO O.OOOE+OO 2 . 003E-11 2.421E-09 1.858E-08 2 . 577E-07 9.435E-07 2.207E-06 4.117E-06 
'b-210 U-238 1.000E+OO O.OOOE+OO 1.336E-17 8.645E-15 1 . 336E-13 4.722E-12 2.815E-11 9.192E-11 2.213E-10 
'b-210 ES (j): 1.000E+OO 9.994E-01 9.969E-01 9.937E-01 9.832E-Ol 9.722E-Ol 9.607E-01 9 . 492E-Ol 

•u-239 Pu-239 1 . 000E+OO l.OOOE+OO 9 . 999E-Ol 9.997E-Ol 9.994E-Ol 9.985E-Ol 9.977E-01 9 . 968E-Ol 9.959E-01 

1-235 Pu-239 1.000E+OO O.OOOE+OO 9 . 842E-10 4.909E-09 9 .7 87E-09 2.424E-08 3.842E-08 5 . 234E-08 6.600E-08 
1-235 U-235 1.000E+OO 1.000E+OO 9 . 988E-01 9.940E-01 9.881E-Ol 9.705E-Ol 9.533E-Ol 9 . 363E-01 9.197E-01 
1-235 z::s (j): 1.000E+OO 9 . 988E-01 9.940E-01 9.881E-01 9.705E-01 9.533E-01 9.363E-01 9.197E-01 

•a-2 31 Pu-239 1.000E+OO O.OOOE+OO 1.041E-14 2.594E-13 1.033E-12 6.379E-12 1.613E-11 3.012E-11 4.820E-11 
•a-231 U-235 1.000E+OO O.OOOE+OO 2 . 113E-05 1.052E-04 2.090E-04 5.132E-04 8.065E-04 1.089E-03 l.361E-03 
•a-231 z::s ( j): O. OOOE+OO 2.113E-05 1.052E-04 2.090E-04 5.132E-04 8.065E-04 1.089E-03 1.361E-03 

•u-24 0 Pu-240 1.000E+OO 1.000E+OO 9.999E-01 9.993E-01 9 . 986E-01 9.966E-01 9.946E-01 9.925E-01 9.905E-01 

1-236 Pu-240 1.000E+OO O.OOOE+OO 2.958E-08 1.475E-07 2.941E-07 7.279E-07 1.153E-06 1.570E-06 1.978E-06 

'h-232 Pu-240 1.000E+OO O.OOOE+OO 7.299E-19 1.821E-17 7.270E-17 4.514E-16 1.148E-15 2.156E-15 3.469E-15 
'h-232 Th-232 1.000E+OO l.OOOE+OO l.OOOE+OO l.OOOE+OO 1.000E+OO 1.000E+OO 1.000E+OO 9 . 999E-Ol 9.999£-01 
'h-232 z::s (j): l.OOOE+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO ,1.000E+OO 9.999E-01 9.999E-01 

:a-228 Pu-240 l.OOOE+OO O.OOOE+OO 2.846E-20 3.167E-18 2.215E-17 2 .4 59E-16 7.680E-16 1.600E-15 2.737E-15 
:a-228 Ra-228 l.OOOE+OO l.OOOE+OO 8.857E-Ol S.450E-01 2 .970E-Ol 4.807E-02 7.781E-03 1.259E-03 2.038E-04 
~a-22 8 Th-232 1.000E+OO O.OOOE+OO l.135E-Ol 4.518E-Ol 6.980E-01 9 . 452E-01 9.852E-01 9.917E-Ol 9.927E-Ol 
:a-228 [S (j): 1.000E+OO 9.992E-01 9.968E-Ol 9.950E-Ol 9.933E-Ol 9.930E-Ol 9.929E-01 9.929E-Ol 

'h-228 Pu-240 1.000E+OO O.OOOE+OO 2.416E-21 1.062E-18 1.161E-17 1.882E-16 6.540E-16 l .4 29E-15 2.SlOE-15 
'h-228 Ra-228 1.000E+OO O.OOOE+OO 2.852E-01 5.739E-01 4.065E-01 7.212E-02 1.170E-02 1.894E-03 3.066E-04 
'h-228 Th-228 l.OOOE+OO 1.000E+OO 6.961E-Ol 1.634E-01 2.670E-02 1.165E-04 5,0BOE-07 2.216E-09 9.668E-12 
'h-228 Th-232 1.000E+OO O.OOOE+OO 1.864E-02 2.609E-Ol 5.628E-01 9 . 212E-01 9.813E-01 9.910E-01 9.926E-Ol 
'h-228 z::s (j): 1.000E+OO 9.999£-01 9.981£-01 9.960E-01 9.934E-01 9.930E-01 9 . 929E-Ol 9.929E-01 
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Sumniary: SEAD-63 Residential - Site Specific Parameters File: RESIDENT.RAD 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRF(i) S ( i, t) , pCi / q 
( i) ( i) t= O.OOOE+OO 1.000E+OO 5 . 000E+OO 1.000E+Ol 2 . SOOE+Ol 4.000E+Ol 5.500E+Ol 7 . 000E+Ol --

Ra-226 Ra-226 l.OOOE+OO 1.000E+OO 9.987E-Ol 9.936E-Ol 9.872E-01 9.683E-01 9.498E-01 9.316E-01 9.138E-Ol 
Ra-226 Th-230 1.000E+OO O.OOOE+OO 4.329E-04 2.159E-03 4.304E-03 l.066E-02 1.689E-02 2.300E-02 2.899E-02 
Ra-226 U-234 1.000E+OO O.OOOE+OO 1.948E-09 4.854E-08 1.934E-07 1.194E-06 3.0lBE-06 5.635E-06 9.016E-06 
Ra-226 U-238 1.000E+OO O.OOOE+OO 1.844E-15 2.293E-13 1.826E-12 2.813E-11 1.137E-10 2.914E-10 5.925E-10 
Ra-226 ~s (j l: l.OOOE+OO 9.991E-01 9.957E-Ol 9.915E-01 9.790E-01 9 . 667E-Ol 9.546E-01 9.428E-Ol 

Th-230 Th-230 l.OOOE+OO 1.000E+OO 1.000E+OO 9.999E-Ol 9.999E-01 9.997E-Ol 9.996E-Ol 9.995E-Ol 9.993E-Ol 
Th-230 U-234 l.OOOE+OO O.OOOE+OO 8.996~-06 4.487E-05 8.948E-05 2.217E-04 3.515E-04 4.790E-04 6.042E-04 
Th-230 U-238 1.000E+OO O.OOOE+OO l.275E-ll 3.177E-10 l.266E-09 7.817E-09 l.977E-08 3.694E-08 5.912E-08 
Th-230 ~s (j l: l.OOOE+OO 1.000E+OO 1.000E+OO l.OOOE+OO l.OOOE+OO 1.000E+OO 9.999E-Ol 9.999E-Ol 

U-234 U-234 1.000E+OO 1.000E+OO 9.988E-Ol 9.940E-Ol 9.881E-01 9.705E-Ol 9.532E-Ol 9.362E-Ol 9.195E-01 
U-234 U-238 1.000E+OO O.OOOE+OO 2.832E-06 1.409E-05 2.BOlE-05 6.878E-05 1.0BlE-04 1.460E-04 1.825E-04 
U-234 ~s (j l: 1.000E+OO 9.988E-01 9.940E-Ol 9.881E-Ol 9.705E-Ol 9.533E-01 9.363E-01 9.197E-Ol 

U-238 U-238 1.000E+OO l.OOOE+OO 9.988E-01 9.940E-01 9.881E-Ol 9.705E-01 9.533E-01 9.363E-01 9.197E-01 -BRF(i) is the branch fraction of the parent nuclide. 
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SENECA • SEAD-63 

APPENDIXF 

STREAMLINED RISK EVALUATION 

FINAL EE/CA 

The threat from a site can be quantified through the use of risk assessment techniques. Risk 

assessments have been perfonned at several of the higher priority sites and have been a useful 

tool ir evaluating site conditions. Since future land use scenarios have been described as part of 

the Base Realignment Plan these scenarios have been incorporated into the risk assessment. Risk 

assessments are appropriate for developing and supporting planning decisions regarding the 

disposition of the remaining sites that exist at the Seneca Anny Depot Activity. 

This section of the 'EE/CA presents the streamlined risk evaluation, or mini-risk assessment, that 

has been performed for SEAD-63. The risk assessment provides an understanding of the 

potential threats that this site may pose. The outcome of this evaluation is used to support 

decisions regarding site disposition. If the site is above the EPA target risk level, it will be 

considered further. If the site is below these criteria, it may be eliminated from further 

consideration. Procedures for conducting a mini-risk assessment were presented to EPA and 

NYSDEC in the Decision Criteria Document dated March 1998. 

The methods used to conduct mini-risk assessments for sites at SEDA are the same as those used 

in prior baseline risk assessments at several of the other sites with the exception that the 

maximum concentration of a component will be used instead of the Upper 95th Confidence 

Limit (UCL) of the mean. The reason for using the maximum concentration is that at many of 

the sites, the existing database is small. Using the maximum detected value will provide an 

added degree of conservatism. Biased sampling has been performed, and the data represent 

"worst case" conditions. 

The objectives of the mini-risk assessment are: 

• to quantify the threat that a site may pose; 

• to help determine whether a remedial investigation is necessary; 

• to provide a basis for detennining if a removal action will eliminate the threat; and 

• to help support selection of the "No Action" remedial alternative, where appropriate . 
• 

To meet these objectives, the Risk Assessment Guidance for Super.fund (RAGS) (USEPA, 1989a) 

was followed when possible and applicable. Technical judgment, consultation with USEPA staff, 

and recent publications were used in the development of the baseline risk assessment. 

SEAD-63 , the Miscellaneous Components Burial Site, is shown in Figure 2-2 of Section 2 of the 

EE/CA. The future land use for this site is to be part of a conservation and recreation area. 
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F.l Methodology and Organization 

The methodology employed for this risk assessment follows USEPA guidance. This section 
contains seven major subsections, as follows: 

Identification of Chemicals of Concern (Section F.2) 

This section provides site-related data along with background chemical data. Detailed 

summaries and statistical analyses of these data are provided in this section. All chemicals with 
validated detectio'ns in the applicable environmental media were evaluated in the risk 

assessment. The relevant exposure pathway risks were calculated for each detected chemical. 
Also included in the Data Evaluation section is an evaluation of site background data. Relevant 
background data are presented and, where appropriate, statistical analyses were performed to 
allow for comparing on-site chemical concentrations with background concentrations. Based on 

these analyses, chemicals whose presence at the site is attributable to background were not 
further evaluated in the mini-risk assessment. 

2. E?'posure Assessment (Section F.3) 

This section includes derivation and presentation of the applicable exposure point concentrations 
(EPCs) used in the human health risk assessment. Exposure point concentrations for the baseline 
risk assessment are based on analytical data and modeling results. The EPCs provided are used 
for future onsite land-use scenarios, and correspond to the applicable exposure pathways for the 
baseline risk assessment. 

For the future on-site land-use scenario, construction workers, park workers, and recreational 
visitors (child) are the most conservative and relevant exposed populations. In all scenarios, the 
calculated risk values apply to a hypothetical reasonable maximum exposure (RME) individual 
working on or visiting the site, and the risk values are dictated by the collected environmental 
sampling data used in the risk assessment as exposure point concentrations for the applicable 

media. A residential receptor was also considered for comparative purposes only. Future 
a 

residential use of the land is highly unlikely. 

The three primary exposure routes considered in the baseline risk assessment are ingestion, 
inhalation, and dermal contact. Chemical intake values for future land use are calculated based 

on exposure pathways, specific exposure values, and assumptions. Equations used to calculate 
intakes for all applicable exposure pathways are presented in this section. 
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3. Toxicity Assessment (Section F.4) 

This section presents oral, inhalation, and dermal toxicity values used in the human health risk 

calculations. Appropriate data sources (i.e .. IRIS, HEAST and EPA Risk Assessment Issue 

papers) are provided to support the toxicity values. 

4. Risk Characterization (Section F.5) 

This section presents the risk calculations for all human health exposure pathways for the 

expected future land use. Non-carcinogenic and carcinogenic risk estimates are summarized for 

each receptor and exposure pathway. 

F .2 Identification of Chemicals of Concern 

Data collected were evaluated for suitability of use in the risk assessment as discussed in RAGS 

(EPA, 1989a). These decisions were based on analytical methods, quantitation limits, qualifiers, 

and blank contamination. 

The data usability criteria for documentation, analytical methods, data validation, prec1s1on, 

accuracy, representativeness, comparability, and completeness are discussed below in Section 

F.2.1. 

A portion of the data used in the mini-risk assessment were collected during ESI field 

investigation conducted in June through July 1994 and documented in the report cited in the last 

paragraph. Additional data for surface water and sediment were collected in the fall, 1997 and 

are presented in Section 2 of this report. 

Twelve subsurface soil, 22 sediment and 22 surface water samples were collected at SEAD-63. 

Groundwater samples were collected from the three monitoring wells, which were installed at 

SEAD-63 during the RI. 

The following sections describe the processes by which the data were analyzed, examined, and 

reduced to arrive at a list of analytes, fol each exposure pathway, that were quantified for use in 

the human health mini-risk assessment. 

F2.1 Data Usabilitv 

The data usability criteria for documentation, analytical methods, data validation, precision, 

accuracy, representativeness. comparability, and completeness are discussed in this section. 
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The RI data were collected during two investigations, the SEAD-63 ESI and the SEAD-63 RI. 

The ESI began in the late spring/early summer (i.e., June/July) of 1994 and the Rl was conducted 

in December of 1997. 

The data used for the risk assessment were grouped into six databases, one for each of the 

exposure route/exposure scenarios that were developed from the exposure point pathway models. 

Individual databases contained data specific to one of the following sample combinations: 

surface soils (defined as soil samples collected from Oto 2 inches below grade) only, surface and 

subsurface soils (i'.e. all soils data), groundwater, surface water, and sediments for the human 

health risk assessment and a combined surface soils/sediment sample to a depth of two feet for 

the ecological risk assessment 

The following sections describe the processes by which the data were analyzed. examined, and 

reduced to arrive at a list of analytes and their representative concentrations. for each exposure 

pathway addressed in the baseline human health and ecological risk assessments. 

F2.1.1 Documentation 

Documentation of sample collection and laboratory analysis is essential in order to authenticate 

conclusions derived from data. Standard operating procedures (SOPs) for field collection of 

samples are provided in the generic workplan, and were followed during sample collection. 

Formal chain-of-custody records that included sample identifications (IDs), date sampled, 

sample collector, analyses and methods required, matrix, preservation per analysis, and 

comments were maintained. 

Laboratory SOPs were used for all analyses required. Deviations. from these SOPs were 

documented in case narratives that were part of each sample delivery group (SDG). Deviations 

from these SOPs were minor and did not adversely affect data quality. 
a 

F2.1.2 Evaluation of Analytical Methods 

All data used in the risk assessment were generated using level IV CLP protocols. The CLP was 

developed to ensure that consistent QA/QC methods are used when evaluating samples from 
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Superfund site. However, this does not mean that all CLP data are automatically of sufficient 

quality and reliability for use in the quantitative risk assessment. 

The data used in this baseline risk assessment were validated in compliance with EPA Region II 

validation guidelines. The following criteria were considered and used to validate the data: 

spike/matrix spike duplicates, field duplicates, internal standard perfonnance, compound 

identification, compound quantitation. spike sample recovery for metals, laboratory duplicates 

for metals, interference for metals, and qualifiers. Several steps were taken to ensure that the 

data were appropriate and reliable for use in the risk assessment. These steps. such as evaluation 

of quantitation limits, are discussed in the following sections. 

F.2.1.3 Evaluation of Qualified and Coded Data 

Qualifiers are attached to analytical data by personnel of the laboratory perfonning the analysis 

or by data validation personnel. These qualifiers often pertain to QA/QC problems and may 

indicate questions concerning chemical identity, chemical concentration, or both. The qualifiers 

used are as follows: 

u 
UJ 

J 

R, JR. UR 

The analyte was not detected. 

The analyte was not detected; however, the associated reporting limit 1s 

approximate. 

The analyte was positively identified; however, QC results indicate that the 

reported concentration may not be accurate and is therefore an estimate. 

The analyte was rejected due to laboratory QC deficiencies, sample preservation 

problems, or holding time exceedance. The presence or absence of the analyte 

cannot be determined. 

Before data were used in the quantitative risk assessment all qualifiers were addressed. This was 

done according to the prescribed data validation procedures. The end result of the data 

validation was four possible situations: • 

1) the result was rejected by either laboratory or data validation personnel and considered 

unusable (R, JR, UR), 

2) the compound was analyzed for but was not detected (U), 

3) the result was an estimated value (J), or 
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4) the result was unqualified. 

Data that was not detected by the laboratory (U) and was assigned a J by the data validation 

personnel is considered a non-detect for the risk assessment (UJ). 

F2.l.4 Chemicals in Blanks 

Blanks are QC samples analyzed in the same manner as environmental samples, and provide a 

means of identifying possible contamination of environmental samples. Sources of 

contamination indude the laboratory, the sampling environment, and the sampling equipment. 

To address contamination, three types of blanks were analyzed: method blanks, trip blanks, and 

equipment rinsates. Method blanks consisted of laboratory reagent water or pre-purified and 

extracted sand taken through the same analytical process as environmental samples. Trip blanks 

consisted of distilled water poured into a 40-milliliter glass vial and sealed with a Teflon septum 

for soil and water samples. The trip blanks accompanied sample bottles to the field during 

sample collection. Trip blanks were not opened during sample collection. Equipment rinsates 

consisted of deionized water poured into or pumped through sampling devices and then 

transferred to sample bottles. 

According to the data validation guidelines. if the blank contained detectable levels of a common 

laboratory contaminant, then the sample results were considered positive (unqualified hit) only if 

the concentration in the sample exceeded ten times the maximum amount detected in any blank. 

If the concentration in the sample was less than ten times the maximum amount detected in the 

blank, it was concluded that the chemical was not detected. Common laboratory contaminants 

are acetone, 2-butanone, methylene chloride, toluene, and phthalate esters. If the blank 

contained detectable levels of a chemical that is not a common laboratory contaminant, then the 

sample results were considered positive (unqualified hit) only if the concentration in the sample 

exceeded five times the maximum amount detected in any blank. If the concentration in the 

sample was less than five times the maximum amount detected in the blank, it was concluded 

that the chemical was not detected. This~rocedure was performed as part of the data validation. 

F2.l.5 Precision 

The term precision is used to describe the reproducibility of results. It can be defined as the 

agreement between the numerical values of two or more measurements resulting from the same 
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process. In the case of chemical analyses, prec1s1on is determined through the analyses of 

duplicate environmental samples. Duplicate sample analyses include matrix spikes, blank 

spikes, blind field duplicates, and replicate instrumental analyses of individual environmental 

samples. 

Matrix spikes involve the introduction of compounds or elements to samples of known 

concentrations. The assumption is that these introduced compounds will be recov,ered from 

environmental samples to the same degree as in matrix spikes. Blank spikes involve the 

introduction of compounds or elements to laboratory reagent water or pre-purified and extracted 

sand. Blank spikes eliminate the possibility of matrix interference's or contributions, thereby 

monitoring analytical performance from sample preparation to analysis. Blind field duplicates 

are samples labeled with a fictitious sample ID taken from an existing sampling location. They 

are collected simultaneously with a properly labeled sample and provide the most legitimate 

means of assessing precision. 

Precision estimates were obtained using the relative percent difference (RPO) between duplicate 

analyses. Overall precision. as well as precision control limits. was estimated using a weighted 

combination of RPDs from spikes and duplicate analyses. Precision and RPO were acceptable. 

F2.1.6 Accuracy 

Accuracy is the degree to which a measurement represents the true value of that parameter. 

Estimates of accuracy are more difficult to obtain than precision since accuracy requires 

knowledge of the true quantity being measured. In the case of chemical analyses, accuracy is 

determined through the introduction of compounds or elements to samples of known 

concentrations, or analytical spikes. The assumption is that compounds will be recovered from 

environmental samples to the same degree as in analytical spikes. 

Two types of compounds were added to environmental samples to assess accuracy: surrogate 

compounds and matrix spike compoundt Surrogates are compounds that closely approximate 

target analytes in structure, but are not target analytes. Surrogate compounds generally are 

added to samples in the preparation stages and monitor the effectiveness of the preparation 

process. Matrix spike compounds are target analytes that are added based upon expectations of 

matrix interference's, that impede anal)te detection. Laboratory method blank samples were 

spiked with surrogate compounds. per analysis day, as an additional means of estimating 
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accuracy. The accuracy of chemical analyses was estimated using the percent recovery (PR) of 

compounds or elements that were added to analytical spikes. Accuracy and PR were acceptable. 

F2.1.7 Representativeness 

Representativeness expresses the extent to which sample data characterize the population or 

environmental media. Factors influencing representativeness include sampl,e collection, 

selection of sampling locations representative of site conditions, and use of appropriate chemical 

methods for sample analyses. Appropriate chemical analysis methods were followed as 

described in Section F2.l.2. Sampling from locations representative of site conditions was 

achieved through implementation of the approved field sampling plan. Blind field duplicates 

were collected and analyzed in order to assess the influence of sample collection on 

representativeness. Approximately 5 percent of field samples were collected in duplicate. 

Representativeness was estimated using the RPO between blind field duplicates and was 

acceptable. 

F2.l.8 Comparability 

Comparability refers to the consistency of one laboratory's results with others. Comparability 

factors include the use of standard analytical methodologies, data reported in standard or 

consistent units, appropriate frequency of applicable QC analyses, and laboratory participation in 

appropriate performance evaluation studies. All data were reported in appropriate and 

acceptable units. The laboratory perfonning the CLP inorganic and organic analyses participated 

in the quarterly USEPA blind perfonnance evaluation program and the MRD performance 

evaluation program. Their performance in this program was acceptable. 

F2.l.9 Completeness 

Completeness measures the amount of usable data relative to the amount of samples collected 

and analyzed. The completeness goal ih the project workplan was 90 percent. Completeness 

was acceptable. 

F.2.2 Site-Specific Data Evaluation Considerations 

The maximum concentration of a component in the database was used as the exposure point 

concentration in the mini-risk assessment. 
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NYSDEC CLP Statement of Work methods were used for the analysis of organic and inorganic 

constituents in soil and groundwater. These methods provide data suitable for the mini-risk 

assessment. 

For inorganics, the site data set was compared against the SEDA background dataset to 

determine if the site data set is statistically different from the background dataset. This 

background comparison was performed for two media: soil and groundwater. 

For each inorganic constituent, the average concentration for the site was compared to 2 times 

the average background concentration. If the site average concentration for a constituent was 

less than 2 times the background average concentration, the constituent was considered to be 

present due to background conditions, and it was eliminated from further consideration in the 

risk assessment. USEPA Region 2 recommended this comparison method. 

Removing analytes from further consideration is consistent with RAGS (EPA I 989a). Inorganic 

constituents that were not detected were not considered; these were -eliminated from further 

consideration as is consistent with RAGS (EPA. 1989a). 

Only inorganic constituents were compared to background. Anthropogenic organic constituents 

have not been considered. Organic compounds were eliminated from further consideration only 

if they were not detected at a particular site. This has produced a more conservative risk 

assessment since all organic constituents have been assumed to be present due to previous site 

activities. Background data sets are provided in Appendix D. 

Two inorganic analytes were found to occur in the SEAD-63 soil dataset at average 

concentrations that were greater than twice the average for those observed in the background soil 

measurements. They are cadmium and mercury. These inorganic constituents in soil were 

retained for further analysis in the mini-risk assessment performed for SEAD-63. 

For the groundwater samples, two inorganic analytes, sodium and manganese, were found to 

occur in the groundwater dataset at an average concentration that was twice the background 

average. These inorganic constituents in groundwater were retained for further analysis in the 

mini-risk assessment performed for SEAD-63 . 

Although samples of sediment have been collected from the drainage ditches that surround and 

transect portions of SEAD-63, these samples have been treated as shallow soil samples within 

the ecological mini risk assessments. Generally, the drainage ditches in the area of SEAD-63 are 

dry except when they carry storm-water runoff; thus, these areas are unlikely to support any form 
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of aquatic or amphibian life. To assess the potential effect of chemicals identified in "sediment" 

at SEAD-63 therefore, this dataset has been used to augment the shallow soil dataset that is used 
for the evaluation of potential impacts on the mammalian and avian receptors. The combined 

shallow soil/sediment dataset is presented in Table F-1. 

Tables F'T'2 and F-3 summarize the results of average comparisons for the soil dataset and the 

groundwater dataset, respectively. Table F-4 summarizes the result of the average comparison 

for the combined shallow soil/sediment data set that has been used for the ecological risk 

assessment only. 

F.2.3 Data Quantification for Use in the Risk Assessment 

After eliminating inorganic analytes present at background levels from the risk assessment, 
exposure point concentrations (EPCs) were selected as the maximum detected value for each 
constituent of concern. When the maximum value occurred in a sample that had a duplicate 

sample, the maximum value was used in the risk assessment, i.e., the samples were not averaged. 

Table F-5 lists the chemicals of potential concern for the mini-risk assessment for SEAD-63 in 
all soils and groundwater, less the inorganic analytes found at background levels. The number of 

analyses performed, the number ohimes detected, the frequency of detection, and the maximum 
detected concentration for each chemical of potential concern are provided in the data tables 
presented in Section 2 of Appendix A and in Table F-1 for the combined shallow soil/sediment 

dataset used for the ecological risk assessment. 

F.3 Exposure Assessment 

F.3.1 Overview and Characterization of Exposure Setting 

The objective of the exposure assessment was to estimate the type and magnitude of exposures to 
the Chemicals of Potential Concern (COPC) that are present at, or migrating from, the site. This 
component of the risk assessment can be performed either qualitatively or quantitatively. 
Quantitative assessment is preferred when toxicity factors necessary to characterize a compound 

of concern are available. 

The exposure assessment consists of three steps (EPA. 1989a): 

1) Characterize Exposure Setting: In this step, information on the physical characteristics 

()ctobc,2001 

of the site that may influence exposure is considered. The physical setting involves 
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RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

Matrix SOIL SOIL SOIL SOIL SOIL SEDIMENT 
Area SEA0-63 SEA0-63 SEA0-63 SEA0-63 SEAD-63 SEA0-63 
Sample Depth (ft) 2 2 1.5 1.5 1.5 0.05 
Sample Date 06/26/94 06/26/94 06/27/94 06/27/94 06/28/94 13-Jun-94 
Location TP63-2 TP63-5 TP63-7 TP63-8 TP63-10 S063- 1 
Sample Number 225561 225584 225566 225596 225803 
SOG 45062 45062 45062 45062 45062 

C 
0 0 

'ii :IE gjl gg > 0 C) 0 

]11 j 
! t~ 1111 E :::i JJ :IE i C = C) E E > EE-

Parameter Unit 8i :5 :::, ~ .8 :il ~ 8 Value (0) Value (0) Value (0) Value (0) Value (0) Value (0) z .. 
VolaUle Organic Compound• 
Acetone ug/Kg 150 20.6°/4 200 0 8 27 12 U 12 U 12 U 12 U 12 U 15 U 
2-Butanone ug/Kg 35 7.4% 300 0 2 27 12 U 12 U 12 U 12 U 12 U 15 U 
Benzene ug/Kg 2 20.0% 60 0 1 5 12 U 12 U 12 U 2 J 12 U 
Toluene ug/Kg 14 7.4% 1500 0 2 27 12 U 12 U 12 U 6 J 12 U 15 U 
Xylene (total) ug/Kg 14 20.0¾ 1200 0 1 5 12 U 12 U 12 U 14 12 U 
SemlVolatlle Organic Compounds 
2-Methylnaphlhalene ug/Kg 14"' 9.1% 36400 0 2 22 480 U 
Benzo(a)anthracene ug/Kg 2000 77.8¾ 224 3 21 27 390 U 410 U 380 U 390 U 410 U 69 J 
Benzo(a)pyrene ug/Kg 2700 81 .5¾ 61 12 22 27 390 U 410 U 380 U 24 J 410 U I H :,l'lffll J 
Benzo(b)Ouoranthene ug/Kg 3500 81 .5% 1100 2 22 27 390 U 410 U 380 U 21 J 410 U 130 J 
Benzo(k)Ouoranthene ug/Kg 1900 63.0¾ 1100 1 17 27 390 U 410 U 380 U 21 J 410 U 89 J 
bis(2•Ethylhexyl)phthalate ug/Kg 1800 83.0¾ 50000 0 17 27 290 J 1800 J 60 J 71 J 67 J 25 J 
Butylbenzylphthalate ug/Kg 120 27.3¾ 50000 0 6 22 480 U 
Carbazole ug/Kg 430 45.5¾ 0 10 22 480 U 
Chrysene ug/Kg 2200 81 .5¾ 400 3 22 27 390 U 410 U 380 U 23 J 410 U 110 J 
Di-n-butylphthalate ug/Kg. 120 25.9¾ 8100 0 7 27 390 U 410 U 380 U 390 U 410 U 480 U 
Oi-n-octylphthalate ug/Kg 19 4.5% 50000 0 1 22 480 U 
Oibenz(a.h)anthracene ug/Kg 1200 40.7¾ 14 9 11 27 390 U 410 U 380 U 390 U 410 U 480 U 
Dibenzoluran ug/Kg 36 9.1% 6200 0 2 22 480 U 
Diethyl phthalate ug/Kg 92 40.9¾ 7100 0 9 22 480 U 
Fluoranthene ug/Kg 4300 81 .5¾ 50000 0 22 27 390 U 410 U 380 U 38 J 410 U 110 J 
Fluorene ug/Kg 110 13.6°/4 50000 0 3 22 460 U 
lndeno(1 ,2,3-cd)pyrene ug/Kg 2500 77 .8°/4 3200 0 21 27 390 U 410 U 380 U 390 U 410 U 46 J 
Naphthalene ug/Kg 23 9.1% 13000 0 2 22 480 U 
Phenanthrene ug/Kg 1500 e1 .5°/4 50000 0 22 27 390 U 410 U 380 U 380 U 410 U 48 J 
Phenol ug/Kg 93 4.5¾ 30 1 1 22 480 U 
Pyrene ug/Kg 3200 95.5¾ 50000 0 21 22 100 J 
Organochlorfne Pesticides 
4.4'-00E ug/Kg 3.9 3.7¾ 2100 0 1 27 3.9 UJ 4.1 UJ 3.8 UJ 3.9 UJ 4.1 U 4.9 UJ 
4,4'-000 ug/Kg 9.2 11.1% 2900 0 3 27 3.9 UJ 4.1 UJ 3.8 UJ 3.9 UJ 4.1 U 4.9 UJ 
4,4'-00T ug/Kg 8.3 7.4¾ 2100 0 2 27 3.9 UJ 4.1 UJ 3.8 UJ 3.9 UJ 4.1 U 4.9 UJ 
Endosullan I ug/Kg 7.5 9.1¾ 900 0 2 22 2.5 UJ 
Endosullan sulfate ug/Kg 5.2 4.5¾ 1000 0 1 22 4.9 UJ 
Endrin ketone ug/Kg 9.4 4.5¾ 0 1 22 4.9 UJ 
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RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

Matrix SOIL SOIL SOIL SOIL SOIL SEDIMENT 
Area SEAD-63 SEAD-63 SEAD-63 SEAD-63 SEAD-63 SEAD-63 
Sample Depth (ft) 2 2 · 1.5 1.5 1.5 0.05 
Sample Date 06/26/94 06/26/94 06/27/94 06/27/94 06/28/94 13-Jun-94 
LocaUon TP63-2 TP63-5 TP63-7 TP63-8 TP63-10 SD63-1 
Sample Number 225561 225564 225566 225596 225803 
500 45062 45062 45062 45062 45062 

C 
0 0 'i :a; 

§ fi I a- C > ... t, 0 ... 
3 0 t c( ~=1 E 3::, JI :IE _g '; 

_g 1 f I .! ii. i C = t, E E > E E • EE -
Parameter Unit 8i I&. .!I ~ ::, :I .8 i :I i i:18 Value (0) Value (0) Value (0) Value (01 Value (0) Value (0) z .. 
Vol ■tlle Organic Compound■ 
Metal1/Cyanld1 
Aluminum mg/Kg 18000 100.0¾ 20650 0 27 27 14800 J 15300 J 11700 J 16500 J 18000 J 7590 
Antimony mg/Kg 0.23 20.0% 6.27 0 1 5 0.26 UJ 0.27 UJ 0.23 J 0.3 UJ 0.31 UJ 
Arsenic mg/Kg 6.6 100.0% 9.6 0 27 27 5.4 4.9 4.2 5.2 5.3 4.1 
Barium mg/Kg 107 100.0% 300 0 27 27 65 3 J 75.4 J 45 8 J 59.5 J 72.4 J 36.3 J 
Beryllium mg/Kg 0.6 100.0¾ 1.13 0 27 27 0.74 J 0.69 J 0.54 J 0.64 J 0.71 J 0.44 J 
Cadmium mg/Kg 0.83 .. 33.3% 2.46 0 g 27 0.26 J 0.52 J 0.56 J 0.24 J 0.39 J 0.6 J 
Calcium mg/Kg 211000 100.0¾ 125300 2 27 27 3830 J 40500 J 39800 J 5440 J 14200 J 101000 
Chromium mg/Kg 24 .6 100.0¾ 30.95 0 27 27 22.9 J 23.2 J 19.1 J 21 .5 J 24.6 J 13.8 J 
Cobalt mg/Kg 14.4 100.0% 30 0 27 27 11 .6 12.4 10.7 9.7 J 12.7 10.6 J 
Copper mg/Kg 42.6 100.0¾ 32.94 5 27 27 27.1 J tS~/ \Ss.:i J ~ ' 1m~,~,J 20.2 J 27.3 J 25.2 
Cyanide mg/Kg 2.1 4.5% 0.35 1 1 22 0.6 U 
Iron mg/Kg 30100 100.0¾ 38110 0 27 27 30100 J 28100 J 25000 J 25000 J 28500 J 17100 
Lead mg/Kg 48.2 85.2¾ 23.49 9 23 27 18.5 22 .3 15.6 15.5 17.1 33.5 R 
Magnesium mg/Kg 16100 100.0·~ 21890 0 27 27 4530 J 8310 J 6160 J 4400 J 5520 J 15000 
Manganese mg/Kg. 995 100.0¾ 1095 0 27 27 278 J 403 J 359 J 350 J 452 J 449 
Mercury mg/Kg 0.13 44 .0¾ 0.1 2 11 25 0.05 J 0.06 J 0.04 J 0.06 J 0.05 J 0.04 J 
Nickel mg/Kg 44.2 103.8% 52.58 0 27 26 31 .5 J 42 J 39.1 J 23.9 J 33.5 J 29.8 
Potassium mg/Kg 2570 100.0% 2623 0 27 27 1180 J 2150 J 1310 J 1530 J 2000 J 1370 J 
Selenium mg/Kg 2.1 40.7% 2 1 11 27 1.5 1.5 0.74 1.3 1.1 J 0.62 U 
Sodium mg/Kg 578 61 .5% 167.8 15 22 27 50.6 J 138 J 124 J 50.6 J 46.7 U 121 J 
Thallium mg/Kg 2.3 14.8¾ 0.26 4 4 27 0.38 U t.',~,,l\~IM' J P&fJtrM,, J 0.44 U 0.45 U 0.44 U 
Vanadium mg/Kg 28.4 100.0¾ 150 0 27 27 25.2 J 22.4 J 16.8 J 27.6 J 28.4 J 19.9 
Zinc mg/Kg 534 100.0% 115 7 27 27 74.6 J 88.9 J 95.7 J 68.6 J 63.4 J 105 
Others 
Total Solids ¾W/W 85.8 100.0¾ 0 5 5 83.7 81 .2 85.8 85.2 79.6 

Table, 



Parameter Unit 
Volallle Organic Compounds 
Acetone ug/Kg 
2-Butanone ug/Kg 
Benzene ug/Kg 
Toluene ug/Kg 
Xylene (totall ug/Kg 
SemlVolatlle Organic Compounds 
2-Methylnaphthalene ug/Kg 
Benzo(a)anthracene ug/Kg 
Benzo(a)pyrene ug/Kg 
Benzo(b)nuoranthene ug/Kg 
Benzo(k)fluoranthene ug/Kg 
bis(2-Ethylhexyl)phthalate ug/Kg 
Butylbenzylphthalate ug/Kg 
Carbazole ug/Kg 
Chrysene ug/Kg 
Di-n-butylphthalate ug/Kg. 
Di-n-octylphthalate ug/Kg 
Dibenz(a.h)anthracene ug/Kg 
Dibenzofuren ug/Kg 
Diethyl phthalale ug/Kg 
Fluoranthene ug/Kg 
Fluorene ug/Kg 
lndeno(1.2,3-cd)pyrene ug/Kg 
Naphthalene ug/Kg 
Phenanlhrene ug/Kg 
Phenol ug/Kg 
Pyrene ug/Kg 
Organochlorlne PeaUcldea 
4,4'-0DE 
4,4'-000 
4,4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 
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81 .5% 
25.9% 
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Matrix 
Area 
Sample Depth (ftl 
Sample Date 
LocaUon 
Sample Number 
SOG 

0 

EE• 
]11 

SEDIMENT 
SEA0-63 

0.05 
12-Jun-94 

SD63-2 

SEDIMENT 
SEAD-63 

0.05 
13-Jun-94 

SD63-3 

SEDIMENT 
SEAD-63 

0 05 
13-Jun-94 

SD63-4 

SEDIMENT 
SEAD-63 

0.8 
4-Dec-97 

63101 

SEDIMENT 
SEAD-63 

0.8 
4-Dec-97 

12215 

SEDIMENT 
SEAD-63 

0.6 
5-0ec-97 

63102 

.! • 
E E > ::, .. .8 
z Cl) "' 

0 
0 
0 
0 
0 

!le) 
i~i 

8 
2 
1 
2 

EE= 
::, .. 0 z Cl) u 

27 
27 
5 

27 
5 

Value (0) Value 

23 UJ 

(0) Value 

12 UJ 

(0) Value 

150 J 

(0) Value 

16 

(0) Value (0) 

18 U 14 U 

0 
3 
12 
2 
1 
0 
0 
0 
3 
0 
0 
9 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 
0 
0 
0 
0 
0 

2 
21 
22 
22 
17 
17 
6 
10 
22 
7 
1 

11 
2 
9 
22 
3 

21 
2 
22 
1 

21 

3 
2 
2 
1 

22 
27 
27 
27 
27 
27 
22 
22 
27 
27 
22 
27 
22 
22 
27 
22 
27 
22 
27 
22 
22 

27 
27 
27 
22 
22 
22 

8 J 

18 UJ 

700 UJ 
140 J 

~i:.'. '•:P t}7'!1 J 
380 J 
180 J 
700 UJ 
700 UJ 
700 UJ 
200 J 
700 UJ 
700 UJ 
700 UJ 
700 UJ 
700 UJ 
240 J 
700 UJ 
83 'J 

700 UJ 
120 J 
700 UJ 
220 J 

7 UJ 
6 J 
7 UJ 

7.5 J 
7 UJ 
7 UJ 

12 UJ 

12 UJ 

390 U 
70 J 

ti·i~?fflrt J 
110 J 
66 J 

390 U 
390 U 
390 U 
110 J 
390 U 

19 J 
390 U 
390 U 
390 U 
100 J 
390 U 
42 J 

390 U 
50 J 

390 U 
110 J 

3.9 UJ 
3.9 UJ 
3.9 UJ 
4.6 J 
3.9 UJ 
3.9 UJ 

35 J 

14 J 

720 UJ 

~;J 
f:J:\TlE':~ J 

860 J 
470 J 
720 UJ 
720 UJ 

34 J 
~ , J 

720 UJ 
720 UJ 

~Ot!i J 
720 UJ 
720 UJ 
720 J 
720 UJ 
320 J 
720 UJ 
270 J 
720 UJ 
600 J 

3.9 J 
9.2 J 
4.3 J 
3.7 UJ 
5.2 J 
9.4 J 

16 U 

16 U 

120 U 
13 U 
21 U 
37 U 

120 U 
25 U 
22 J 

120 U 
13 U 
14 J 

120 U 
120 U 
120 U 
120 U 
32 U 

120 U 
12 U 

120 U 
14 J 

120 U 
23 U 

6.2 U 
6.2 U 
6.2 U 
3.2 U 
6.2 U 
6.2 U 

18 U 14 U 

18 U 14 U 

120 U 88 U 
14 J 51 J 
23 J 58 J 
39 JY 120 Y 

120 U 88 U 
21J8 1108 
19 J 

120 U 
14 J 
19 JS 

120 U 
8.7 U 
120 U 
7.4 JS 
32 J 

120 U 
14 J 

120 U 
16 J 

120 U 
23 J 

6.1 U 
6.1 U 
6.1 U 
3.1 U 
6.1 U 
6.1 U 

88 U 
9.4 J 
73 J 
18 JS 
88 U 

l1,1Llf.'.il\.1IJ 
88 U 

4.7 JS 
100 
88 U 
37 J 
88 U 
51 J 

88 U 
80 J 

4.4 U 
4.4 U 
4.4 U 
2.3 U 
4.4 U 
4.4 U 



,nwLE F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RES UL TS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
Area SEA0-63 SEA0-63 SEA0-63 SEA0-63 SEA0-63 SEA0-63 
Sample Depth (ft) 0.05 0.05 0.05 0.8 0.8 0.6 
Sample D■te 12-Jun-94 13-Jun-94 13-Jun-94 4-Dec-97 4-Dec-97 5-Dec-97 
loc■tlon S063-2 S063-3 S063-4 63101 12215 63102 
Sample Number 
SDO 

C 
0 0 'i :E ;:I 

ii 
- C) 

j le J 
0 iii > 

~l~ ~ it) E 3 :, ::E ! .. 
,c C = (!) E E > E E • EE= 

Parameter Unit i 8 :I ~ :J :i .8 i :I } C i~8 Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) z " VolaUle Organic Compound• 
Metal1/Cyanlde 
Aluminum mg/Kg 18000 100.0% 20650 0 27 27 11700 J 11100 11000 J 9770 • 16700 • 2030 • 
Antimony mg/Kg 0.23 20.0% 6.27 0 1 5 
Arsenic mg/Kg 6.8 100.0% 9.6 0 27 27 3.7 J 4.3 2.4 J 2.9 5.2 2.3 B 
Barium mg/Kg 107 100.0% 300 0 27 27 63.5 J 37 .2 90.6 J 68.1 107 19.9 B 
Beryllium mg/Kg 08 100.0% 1.13 0 27 27 0.59 J 0 52 J 0.54 J 0.51 B 0.8 B 0.11 B 
Cadmium mg/Kg 0.83"' 33.3% 2.46 0 9 27 0.83 J 0.38 J 0.68 J 0.08 U 0.08 U 0.08 U 
Calcium mg/Kg 211000 100.0¾ 125300 2 27 27 89800 J 31500 34100 J 2090 3080 • IHH~· 
Chromium mg/Kg 24 .6 100.0¾ 30.95 0 27 27 19.1 J 20.3 J 16.2 J 15 • 234 • 4.1 • 
Cobalt mg/Kg 14.4 1000¾ 30 0 27 27 11 .9 J 11 .2 10.5 J 7.9 10.7 B 3.2 B 
Copper mg/Kg 42.6 100.0% 32.94 5 27 27 mt1,i1flifJ J 32.7 30.7 J 15.9 24 8.7 
Cyanide mg/Kg 2.1 4.5% 0.35 1 1 22 0.97 UJ 0.53 U 0.99 UJ 1.1 UJ 1.1 UN f'.~~N 
Iron mg/Kg 30100 100.0% 38110 0 27 27 19200 J 28500 18700 J 16300 24400 • 4790 • 
Lead mg/Kg 46.2 85.2% 23.49 9 23 27 37.4 R 27.5 R 37.2 R 17.6 • 

... 
N• 8.6 N" 

Magnesium mg/Kg 16100 100.0¾ 21890 0 27 27 13900 J 6210 8590 J 2610 • 4090 • 9380 • 
Manganese mg/Kg. 995 100.0¾ 1095 0 27 27 653 J 260 801 J 431 J 536 • 225 • 
Mercury mg/Kg 0.13 44.0% 0.1 2 11 25 006 J 0.03 J ~;'.· !t ~:;)i;t:f J 0.08 U 0.07 BN 0.05 UN 
Nickel mg/Kg 44.2 103.8¾ 52.58 0 27 26 35 J 44 .2 32.8 J 18.4 29.5 • 8.8 B" 
Potassium mg/Kg 2570 100.0% 2623 0 27 27 2570 J 1340 J 1670 J 1120 1830 B 597 B 
Selenium mg/Kg 2.1 40.7% 2 1 11 27 0.68 UJ 1.1 0.97 J 1.2 U 1.3 U 1.2 U 
Sodium mg/Kg 578 81 .5% 187.8 15 22 27 f!ff ~/,!'> /if~l,J U~:~~!tf~J 119 J 234 U ~iB ff~p;_f1!!.ffllB 
Thallium mg/Kg 2.3 14.8% 0.28 4 4 27 0.48 UJ 0.34 U 0.62 UJ WWW,. B 1.8 UN 1.8 UN 
Vanadium mg/Kg 28.4 100.0% 150 0 27 27 27.5 J 19.1 21 .2 J 17.1 27.7 10.9 B 
Zinc mg/Kg 534 100.0¾ 115 7 27 27 IIIJJ 88 ~ J 52.3 • 81 E 37 .2 E 
Others \ '.,. , ·, .-,.,J L 
Total Solids %W/W 85.8 100.0¾ 0 5 5 

Tab!• 



Par.imeter Unit 
Vol.itlle Organic Compound• 
Acelone ug/Kg 
2-Butanone ug/Kg 
Benzene ug/Kg 
Toluene ug/Kg 
Xylene (total) ug/Kg 
SemlVolatlle Organic Compound, 
2-Melhylnaphthalene ug/Kg 
Benzo(a)anthracene ug/Kg 
Benzo(a)pyrene ug/Kg 
Benzo(b)Ouoranthene ug/Kg 
Benzo(k)Ouoranthene ug/Kg 
bis(2-Ethylhexyl)phthalate ug/Kg 
Butylbenzylphthalate ug/Kg 
Carbazole ug/Kg 
Chrysene ug/Kg 
Oi-n-butylphthalate ug/Kg . 
Oi -n-octylphthalate ug/Kg 
Dibenz(a,h)anlhracene ug/Kg 
Dibenzofuran ug/Kg 
Diethyl phthalate ug/Kg 
Fluoranthene ug/Kg 
Fluorene ug/Kg 
lndeno( 1,2,3-cd)pyrene ug/Kg 
Naphthalene ug/Kg 
Phenanthrene ug/Kg 
Phenol ug/Kg 
Pyrene ug/Kg 
Organochlortne Pesticides 
4,4'-DDE 
4,4'-DDD 
4.4'-DDT 
Endosulfan I 

Endosulfan sulfate 
Endrin ketone 

Table _FI xis 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 

C 
0 

;)1 
Jjj 

150 
35 
2 

14 
14 

14., 

2000 
2700 
3500 
1900 
1800 
120 
430 
2200 
120 
19 

1200 
36 
92 

4300 
110 

2500 
23 

1500 

93 
3200 

3.9 
9.2 
8.3 
7.5 

5.2 
9.4 

0 

H 
29.6¾ 
7.4% 

20.0¾ 
7.4% 

20.0¾ 

9.1% 
77.8¾ 
81 .5¾ 
81 .5¾ 
63.0¾ 
63.0% 
27.3% 
45.5¾ 
81 .5% 
25.9¾ 
4.5% 

40.7¾ 
9.1% 

40.9¾ 
81 .5% 
13.6°/o 
77 .8¾ 
9.1% 

81 .5¾ 
4.5% 
95.5¾ 

3.7% 
11.1¾ 
7.4% 
9.1¾ 

4.5% 
4.5% 

] 
:E 
Cl 
~ 

200 
300 
60 

1500 
1200 

36400 
224 
61 

1100 
1100 

50000 
50000 

400 
8100 
50000 

14 
6200 
7100 

50000 
50000 
3200 
13000 
50000 

30 
50000 

2100 
2900 
2100 
900 

1000 

.: F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

::E o Cl 

Ji~ 

Matrix 
Area 

Sample Depth (ltl 
Sample Date 
Location 
Sample Number 
SOG 

'5 itl 

SEDIMENT 

SEAD-63 
0.3 

11-Dec-97 
63103 

SEDIMENT 

SEAD-63 
0 .6 

11-Dec-97 
63104 

SEDIMENT 
SEAD-63 

0.7 
11-Dec-97 

63105 

SEDIMENT 

SEAD-63 
0.5 

11 -Dec-97 
63106 

SEDIMENT 

SEAD-63 
0.45 

11-Dec-97 
63107 

SEDIMENT 
SEAD-63 

03 
11 -Dec-97 

63108 

E E > 
:J " .8 z Cl) .. 

0 
0 
0 
0 
0 

il1I 
8 
2 
1 
2 

EE 0 ~ "I 0 

27 
27 

Value (0) Value 

10 J 

(0) Value 

20 U 

(0) Value 

7 U 

(0) Value (0) Value (0) 

8 U 27 U 35 

0 
3 
12 

2 
1 
0 
0 
0 

3 
0 
0 
9 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 
0 
0 
0 
0 
0 

2 
21 
22 
22 
17 
17 
6 
10 
22 
7 
1 

11 
2 
9 
22 
3 

21 
2 

22 
1 

21 

3 
2 
2 

5 
27 
5 

22 
27 
27 
27 
27 
27 
22 
22 
27 
27 
22 
27 
22 
22 
27 
22 
27 
22 
27 
22 
22 

27 
27 
27 
22 
22 
22 

18 U 

18 U 

150 U 
15 J 
22 J 
23 J 
17 J 
13 J 

150 U 
150 U 
22 J 

9.5 J 
150 U 
150 U 
150 U 
150 U 

31 J 
150 µ 

14 J 
150 U 

12 J 
150 U 

24 J 

7.3 U 
73 U 
7.3 U 
3.8 U 
7.3 U 
73U 

20 U 

20 U 

150 U 
12 J 
15 J 
33 JY 

150 U 
9.6 J 
150 U 
150 U 

15 J 
150 U 
150 U 
150 U 
150 U 
150 U 
28 J 

150 U 
11 J 

150 U 
12 J 

150 U 
19 J 

7.3 U 
7.3 U 
7.3 U 
3.8 U 
7.3 U 
7.3 U 

18 U 

18 U 

130 U 
9.5 J 
12 J 
14 J 
14 J 
19 J 

130 U 
130 U 
14 J 

130 U 
130 U 
130 U 
130 U 
7.5 J 
23 J 

130 U 
9.2 J 
130 U 

11 J 
130 U 

18 J 

8 .3 U 
6 .3 U 
6.3 U 
3.3 U 

6.3 U 
6.3 U 

21 U 27 U 17 U 

21 U 27 U 17 U 

100 U 
8.1 J 
10 J 
15 J 

9.9 J 
8.3 J 
100 U 
100 U 

12 J 
6 .5 J 
100 U 
100 U 
100 U 
100 U 

18 J 
100 U 
8.2 J 
100 U 

6 J 
100 U 

14 J 

5U 
5 U 
SU 

2.6 U 
5U 

5U 

220 U 
130 J 

Da.ifiJ 
240 
150 J 
22 J 
16 J 
32 J 

180 J 
11 J 

220 U ._..,J 
220 U 
220 U 
360 
220 U 
140 J 
220 U 
120 J 
220 U 
240 

11 U 
11 U 
11 U 

5.7 U 
11 U 
11 U 

12 J 

lt1.~·. r.r·, ·· 
'/~: ) .. . : .( ~•: IE 

~-. ~ . J 

570 

16 J 
120 U 
260 

lJ.'., !it!IA~ 
120 U 
120 U 

K!-;l'it'~ 
36 J 

120 U 
1900 E 

79 J 
800 

21 J 
940 
120 U 

1200 E 

5.9 U 
5.9 U 
5.9 U 

3 U 
5.9 U 
5.9 U 
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RI SHALLOW SOIUSEDIMENT ANALYSIS RES UL TS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
Area SEAD-63 SEAD-63 SEAD-63 SEA0-63 SEAD-63 SEAD-63 
Sample Depth (fll 0.3 0.6 0.7 0.5 0.45 0.3 
Sample Date 11-Dec-97 11-Dec-97 11-Dec-97 11-Dec-97 11-Dec-97 11-Dec-97 
LocaUon 63103 63104 63105 63106 63107 63108 
Sample Number 
SDG 

C 
0 0 • ::E 
i:'i'c ► 

,._ Cl 0 
it) ~11 C 0 ~ it~ ! t ! I E :::, JJ ::E isl Cl E E ► ~if EE -

Parameter Unit :! :i"'i :i "' 8 Value (0) Value (0) Value (0) Value (0) Value (0) Value (0) 
Volallle Organic Compound■ 

Metals/Cyanide 
Aluminum mg/Kg 18000 100.0¾ 20650 0 27 27 11600 • 11900 • 13000 • 12800 • 12300 • 10900 • 
Antimony mg/Kg 0.23 20.0¾ 6.27 0 1 5 
Arsenic mg/Kg 6.8 100.0% 9.6 0 27 27 47 4.1 B 4.6 5.2 6.6 4.1 
Barium mg/Kg 107 100.0% 300 0 27 27 65.1 B 76.2 B 90.5 64 105 B 59.8 B 
Beryllium mg/Kg 0.8 100.0% 1.13 0 27 27 0.64 B 0.63 B 0.65 B 0.59 B 0.47 B 0 48 B 
Cadmium mg/Kg 0.63"' 33.3% 2.46 0 9 27 0.13 U 0.13 U 0.08 U 0.06 U 0.19 U 0.1 U 
Calcium mg/Kg 211000 100.0% 125300 2 27 27 7050 • 2650 • 3370 • 14400 • 55600 • 34800 • 
Chromium mg/Kg 24 .8 100.0¾ 30.95 0 27 27 18 4 • 18.5 • 18.6 • 21.8 • 22.4 • 17.5 • 
Cobalt mg/Kg 14.4 100.0% 30 0 27 27 10.7 B 7.6 B 8.5 B 12.7 B 14.4 B 9.3 B 
Copper mg/Kg 42.6 100.0% 32.94 5 27 27 24.7 20.4 21 .9 32 

__ , 
28.8 

Cyanide mg/Kg 2.1 4.5% 0.35 1 1 22 1.1 UN 1.2 UN 0.96 UN 0.76 UN 1.7 UN 0.92 UN 
Iron mg/Kg 30100 100.0% 38110 0 27 27 21600 • 18700 • 20100 • 26000 • 24700 • 17800 • 
lead mg/Kg 46.2 65.2% 23.49 9 23 27 ftt.!1'<1!1!:it~ N" 23.2 N" iw.tN~~\fiw 20.6 N" -.In)! N• ~t~_(GN" 
Magnesium mg/Kg 16100 100.0% 21890 0 27 27 5010 • 3260 • 3330 • 5400' 14600 • 6280' 
Manganese mg/Kg. 995 100.0% 1095 0 27 27 264 • 222 • 344 • 346 • 760 • 344 ' 
Mercury mg/Kg 0.13 44.0% 0.1 2 11 25 0.11 UN 0.11 uN rtYMt•Mt BN 0.06 UN 0.16 UN 0.07 UN 
Nickel mg/Kg 44 .2 103.8% 52.58 0 27 26 29.4 • 22.7 • 25' 42' 39.6 • 30.1 • 
Potassium mg/Kg 2570 100.0% 2623 0 27 27 1530 B 1580 B 1580 1460 2350 B 2290 
Selenium mg/Kg 2.1 40.7% 2 1 11 27 2U 2U 1.3 U 1.3 U 3 U 1.5 U 
Sodium mg/Kg 578 81 .5% 187.8 15 22 27 !fili•~j B IPfflt~B mm~Q,: B = a . ... B ~ -Rl!IIB 
Thallium mg/Kg 2.3 14.8% 0.28 4 4 27 2.7 UN 2.7 UN 1.7 UN 1.7 UN 4 UN 2 UN 
Vanadium mg/Kg 28.4 100.0% 150 0 27 27 20.4 B 20.7 B 21 .3 19.6 26.9 B 21 .2 
Zinc mg/Kg 534 100.0% 115 7 27 27 79.2 E 65.8 E 69.4 E 73.4 E R 'E 90.6 E l 
Others ~ 
Tolal Solids ¾Wm 85.8 100.0% 0 5 5 

Tab! 
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RI SHALLOW SOIU8t:DIMENT ANALYSIS RES UL TS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
Are■ SEAD-63 SEAD-63 SEAD-63 SEAD-63 SEAD-63 SEAD-63 
Sample Depth (ft) 0.5 0.4 0.4 0.4 0.4 03 
Sample Date 11-Dec-97 11-Dec-97 12-Dec-97 12-Dec-97 12-Dec-97 12-Dec-97 
LocaUon 63109 63110 63111 12217 63112 63113 
Sample Number 
SDG 

C 
0 0 

'ii :IE 

§ I i H ~ 
o Cl 

i1s) ]1) E ::i :I } .~ 
KC= Cl E E > ~ !hi Parameter Unit i 8 :I "' ::, u! .8 ::, ~ j Value (Q) Value (0) Value (0) Value (0) Value (0) Value (0) I- z .. z Cl) z Cl) u 

Volatile Organic Compounds 
Acetone ug/Kg 150 29.6% 200 0 8 27 9 J 17 21 U 24 UJ 68 J 16 U 
2-Butanone ug/Kg 35 7.4% 300 0 2 27 18 U 16 U 18 U 17 U 14 U 16 U 
Benzene ug/Kg 2 20.0% 60 0 1 5 
Toluene ug/Kg 14 7.4% 1500 0 2 27 18 U 16 U 18 U 17 UJ 14 U 16 U 
Xylene (total) ug/Kg 14 20 0% 1200 0 1 5 
SemtVolatlte Organic Compounds 
2-Methylnaphthalene ug/Kg 14 .. 9.1% 36400 0 2 22 14 J 100 U 120 U 120 U 160 U 120 U 
Benzo(a)anthracene ug/Kg 2000 77 .6% 224 3 21 27 E 180 110 J 120 J 25 J 75 J 
Benzo(a)pyrene ug/Kg 2700 81 .5% 61 12 22 27 E k15W~! 1:'Gt\t~(.,1'9 J n,mJR 56 J ,,-~;! .~t· !j!fJ: J 
Benzo(b)fluoranthene ug/Kg 3500 81 .5% 1100 2 22 27 240 160 YJ 170 72 J 130 
Benzo(k)nuoranthene ug/Kg 1900 63.0% 1100 1 17 27 200 120 U 120 160 U 63 J 
bis(2-Ethylhexyl)phthalate ug/Kg 1800 63.0% 50000 0 17 27 12 J 120 JB 120 U 160 U 120 U 
Butylbenzylphthalate ug/Kg 120 27.3% 50000 0 6 22 150 U 100 U 120 J 15 U 160 U 120 U 
Carbazole ug/Kg 430 45.5% 0 10 22 430 28 J 19 U 24 J 160 U 17 J 
Chrysene ug/Kg 2200 81 .5% 400 3 22 27 lm':'Wll!tE 220 150 J 150 49 J 100 J 
Di-n-butylphthalate ug/Kg, 120 25.9% 8100 0 7 27 150 U 100 U 120 JB 120 U 160 U 120 U 
Di-n-octylphthalate ug/Kg 19 4.5% 50000 0 1 22 150 U 100 U 120 U 120 U 160 U 120 U 
Oibenz(a,h)anthracene ug/Kg 1200 40.7% 14 9 11 27 t,1f.i•Jt f• l!l'itHlfMl J ~lit" J R -IBIHJ 160 U 12 J 
Dibenzofuran ug/Kg 36 9.1¾ 8200 0 2 22 35 J 100 U 120 U 120 U 160 U 120 U 
Diethyl phthalate ug/Kg 92 ◄0 .9% 7100 0 9 22 160 U 100 U 8.2 JB 8.2 J 92 J 8 .4 J 
Fluoranthene ug/Kg 4300 81 .5¾ 60000 0 22 27 ◄300 E ◄00 260 J 250 43 J 180 
Fluorene ug/Kg 110 13.6% 50000 0 3 22 110 J 10 J 120 U 120 U 160 U 120 U 
lndeno(1,2,3-cd)pyrene ug/Kg 2500 77.8% 3200 0 21 27 2500 .. E 170 97 J 93 J 27 J 85 J 
Naphthalene ug/Kg 23 9.1% 13000 0 2 22 23° J 100 U 120 U 120 U 160 U 120 U 
Phenanthrene ug/Kg 1500 81 .5% 50000 0 22 27 1500 E 120 80 J 88 J 37 J 56 J 
Phenol ug/Kg 93 4.5% 30 1 1 22 150 U 100 U 120 U 11 U 160 U 120 U 
Pyrene ug/Kg 3200 95.5% 50000 0 21 22 3200 E 290 180 J 200 45 J 120 J 
Organochlorlne Pesticides 
4,4'-DDE ug/Kg 3.9 3.7% 2100 0 1 27 7.7 U 5.2 U BU 5.9 U 21 U 6.2 U 
4,4'-DDD ug/Kg 9.2 11 .1% 2900 0 3 27 7.7 U 5.2 U au 5.9 U 3.1 J 6.2 U 
4,4'-DDT ug/Kg 8.3 7.4% 2100 0 2 27 12 U 5.2 U 6U 5.9 U 8.3 6.2 U 
Endosulfan I ug/Kg 7.5 9.1% 900 0 2 22 4 U 2.6 U 3.1 U 3 U 2.1 U 3.2 U 
Endosulfan sulfate ug/Kg 5.2 4.5% 1000 0 1 22 12 U 8.1 U 6 U 5.9 U 4.1 U 6.2 U 
Endrin ketone ug/Kg 9.4 4.5% 0 1 22 12 U 3.9 U 6U 5.9 U 4.1 U 6.2 U 

Tabla_F1 xi& 
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RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

Matrix SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
Area SEAD-63 SEAD-63 SEAD-63 SEAD-63 SEAD-63 SEAD-63 
Sample Depth (fl) 0.5 0 .4 0.4 0.4 0.4 03 
Sample Date 11-Dec-97 11-Dec-97 12-Dec-97 12-Dec-97 12-Dec-97 12-Dec-97 

Location 63109 63110 63111 12211-- 63112 63113 
Sample Number 
SDG 

C 
0 0 'i :IE 

~11 ii 
> - C) 0 0 j it~ IIEI 111 E 3 :a ::::E 

MC I C) E E > EE= 
Parameter Unit i 8 :I :! :a~ .8 ~~i ~~8 Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) z .. 
Volatile Organic Compounds 
Metal1/Cyanlde 
Aluminum mg/Kg 18000 100.0% 20650 0 27 27 11000 • 8320 • 7030 • 9230 • 2800 • 12900 • 
Antimony mg/Kg 0.23 20.0% 6.27 0 1 5 
Arsenic mg/Kg 6.8 100.0% 9.6 0 27 27 57 3.6 3.1 3.2 2.5 5 
Barium mg/Kg 107 1000% 300 0 27 27 81.3 B 34 .7 B 48 8 63.9 B 26.8 B 70.9 
Beryllium mg/Kg 0.8 1000% 113 0 27 27 0.28 B 0.29 8 0.25 8 0.3 8 0.08 B 0 49 B 
Cadmium mg/Kg 0_93 .. 33.3% 2.48 0 9 27 0.13 U 0.09 U 0.08 U 0.1 U 0.06 U 0.09 U 
Calcium mg/Kg 211000 100.0% 125300 2 27 27 43300 • 90000 • 47400 • 69000 B1tJ~ 27300 
Chromium mg/Kg 24 .6 1000% 30.95 0 27 27 18.8 • 12 • 12 4 • 17.3 • 7.9 • 23 1 • 
Cobalt mg/Kg 14.4 100.0% 30 0 27 27 12 B 7.5 B 8.2 B 11 .2 B 2.7 B 12.8 B 
Copper mg/Kg 42.8 100.0% 32.94 s 27 27 31.2 20.2 22.1 30.5 7.4 /:t.·'~':M 
Cyanide mg/Kg 2.1 4.5% 0.35 1 1 22 1.2 UN 0.78 UN 0.99 UN 0 .89 UJ 0.63 UJ 1 UJ 
Iron mg/Kg 30100 100.0% 38110 0 27 27 20900 • 12600 • 12700 • 19800 6360 24600 
lead mg/Kg 46.2 65.2% 23.49 9 23 27 -I~1 J:i;'~21w 19.6 N" M,~•?,j~·-? N" ~- 3.4 • lfl..:- •hiiHf! • 
Magnesium mg/Kg 16100 100.0% 21890 0 27 27 9980 • 9640 • 7590 • 12300 • 16100 • 9460 • 
Manganese mg/Kg, 995 100.0% 1095 0 27 27 995 • 315 • 475 • 746 J 315 J 559 J 
Mercury mg/Kg 0.13 44 0% 0.1 2 11 25 0.1 UN 0.06 UN 0.09 UN 0.07 U 0.05 U 0.09 U 
Nickel mg/Kg 44.2 103.8% 52.58 0 27 26 J.3.7 • 211 • 20.8 • 29 4.5 B 32.1 
Potassium mg/Kg 2570 100.0% 2623 0 27 27 2000 B 1360 8 1160 1180 B 509 8 1980 
Selenium mg/Kg 2.1 40.7% 2 1 11 27 2.1 U 1.4 U 1.3 U 1.7 8 0.94 U ,l,. Sodium mg/Kg 578 81 .5% 187.8 15 22 27 ~ V/Xi'81! ~ ~liJB rf.fflf~;B 1ua;e 122 U (<i; B 
Thallium mg/Kg 2.3 14.8% 0.28 4 4 27 2.8 UN 1.8 UN 1.7 UN 2.1 U 1.3 U .. f _ B 
Vanadium mg/Kg 28.4 100.0% 150 0 27 27 28 15.5 15.8 20.9 11 .7 24 .3 
Zinc mgtKg 534 100.0% 115 7 27 27 l\~\::/!:fM: E 

,.E 
87.4 E 1•· 24.7 • fit;-· .. '· ;! 

Others ~< ·'.' i:• '.'H 111 ' • ~ 
. • ' •·' ;. ~· J 

Total Solids %WrM 85.8 100.0% 0 5 5 

Table 



.E F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

Matrix SEDIMENT SEDIMENT SEDIMENT 
Area SEAD-63 SEAD-63 SEAD-63 
Sample Dapth (ft) 03 0.3 0.3 
Sample Date 12-0ec-97 12-0ec-97 13-0ec-97 
Location 631 14 63115 63116 
Sample Number 
SDG 

C 
0 0 

~ 
:E 

~i, H 
- Cl 0 'S 

E ., ::i :E it~ j 1 e I J t) 
ic g j Cl E E > E E 11 EE -

Parameter Unit i8 4: ::, " .8 i~i i ~ 8 Value (Q) Value (Q) Value (Q) I- z II) ., 

Volatile Organic Compounds 
Acetone ug/Kg 150 29.6% 200 0 8 27 15 U 15 U 25 J 
2-Butanone uglKg 35 7.4% 300 0 2 27 15 U 15 U 14 U 
Benzene ug/Kg 2 20.0% 60 0 1 5 
Toluene ug/Kg 14 7.4% 1500 0 2 27 15 U 15 U 14 UJ 
Xylene (total) ug/Kg 14 20.0% 1200 0 1 5 
SemlVolatlle Organic Compounds 
2-Melhylnaphlhalene ug/Kg 14 • 9.1% 36400 0 2 22 94 U 120 U 93 U 
Benzo(a)anthracene ug/Kg 2000 77.6% 224 3 21 27 9.2 J 33 J 93 
Benzo(a)pyrene ug/Kg 2700 81 .5% 61 12 22 27 12 J 30 J ti'i\'t:~f'ff. 
Benzo(b)nuoranlhene ug/Kg 3500 81 .5% 1100 2 22 27 18 J 51 J 93 
Benzo(k)nuoranlhene ug/Kg 1900 63.0¼ 1100 1 17 27 8.7 J 33 J 93 
b1s(2-Ethylhexyl)phlhalale ug/Kg 1800 63.0% 50000 0 17 27 94 U 120 U 93 U 
Butylbenzylphlhalate ug/Kg 120 27.3¼ 50000 0 6 22 94 U 6.7 J 5.7 J 
Carbazole ug/Kg 430 45.5°/4 0 10 22 94 U 15 J 93 J 
Chrysene ug/Kg 2200 61 .5% 400 3 22 27 13 J 43 J 93 
Oi-n-butylphthalate uglKg. 120 25.9% 8100 0 7 27 94 U 120 U 93 U 
Oi-n-octylphthalate ug/Kg 19 4.5% 50000 0 1 22 94 U 120 U 93 U 
Oibenz(a.h)anthracene ug/Kg 1200 40.7% 14 9 11 27 94 U 8.8 J ~ h,l: J 
Dibenzoluran ug/Kg 38 9.1¾ 8200 0 2 22 94 U 120 U 93 U 
Diethyl phthalate ug/Kg 92 40.9¾ 7100 0 9 22 94 U 9.5 J 7.6 J 
Fluoranthene ug/Kg 4300 81 .5% 50000 0 22 27 25 J 82 J 93 
Fluorene ug/Kg 110 13.6% 50000 0 3 22 94 U 120 U 93 U 
lndeno(1,2,3-cd)pyrene ug/Kg 2500 77 .8¾ 3200 0 21 27 9.5 J 28 J 93 J 
Naphthalene ug/Kg 23 9.1% 13000 0 2 22 94 U 120 U 93 U 
Phenanthrene ug/Kg 1500 81 .5% 50000 0 22 27 11 J 35 J 6.4 J 
Phenol ug/Kg 93 4.5°/, 30 1 1 22 94 U 120 U r.t~~11:~t1'1: J 
Pyrene ug/Kg 3200 95.5°/4 50000 0 21 22 17 J 58 J 93 
Organochlorlne Pe■Uclde■ 

4,4'-0DE ug/Kg 3.9 3.7% 2100 0 1 27 4.7 U 5.9 U 4.6 U 
4,4'-000 ug/Kg 9.2 11 .1% 2900 0 3 27 4.7 U 5.9 U 4.6 U 
4,4'-00T ug/Kg 8.3 7.4% 2100 0 2 27 4.7 U 5.9 U 4.8 U 
Endosulfan I ug/Kg 7.5 9.1% 900 0 2 22 2.4 U 3U 2.4 U 
Endosulfan sulfate ug/Kg 5.2 4.5% 1000 0 1 22 4 7 U 5.9 U 4.8 U 
Endrin ketone ug/Kg 9.4 4.5% 0 1 22 4.7 U 5.9 U 4.6 U 

Table_F1 xi• 
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RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEA0-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

Matrix SEDIMENT SEDIMENT SEDIMENT 
Area SEAD-63 SEAO-63 SEAO-63 
Sample Depth (fll 0.3 0.3 0.3 
Sample Date 12-Oec-97 12-Dec-97 13-Dec-97 
Loc1Uon 63114 63115 63116 
Sample Number 
SDG 

C ... 0 0 • :E §,, ~c > 0 C) 0 ... 
C 0 ~ .. l~ Rle) it) E :> JI :I .! .. - I C) E E > E E .. EE-

Parameter Unit i8i ~ :> ~ .8 ~~i ~~8 Value (Q) Value (Q) Value (Q) z .. 
Volatile Organic Compounds 
Metals/Cyanide 
Aluminum mg/Kg 18000 100.0% 20650 0 27 27 9090' 12700 ' 15200 ' 
Antimony mg/Kg 0.23 20.0% 6.27 0 1 5 
Arsenic mg/Kg 6.8 100.0% 9.6 0 27 27 3.3 3 56 B 
Barium mg/Kg 107 1000¾ 300 0 27 27 62.7 57.7 94 .4 B 
Beryllium mg/Kg 0.8 100.0o/o 1.13 0 27 27 0.43 B 0.48 B 0.6 B 
Cadmium mg/Kg 0.83"' 33.3¾ 2.46 0 9 27 0.08 U 0.09 U 0.06 U 
Calcium mg/Kg 211000 1000¾ 125300 2 27 27 103000 3750 19600 
Chromium mg/Kg 24.6 100.0% 30.95 0 27 27 15.2 ' 19.2' 24 4 ' 
Cobalt mg/Kg 14.4 100.0% 30 0 27 27 6.9 8 78 13.3 B 
Copper mg/Kg 42.6 100.0o/, 32.94 5 27 27 18.7 18.2 30.8 
Cyanide mg/Kg 2.1 4.5% 0.35 1 1 22 0.72 UJ 1 UJ 08 UJ 
Iron mg/Kg 30100 100.0% 38110 0 27 27 17200 20000 29700 
Lead mg/Kg 46.2 85.2% 23.49 9 23 27 17.2' 18 • 15.7 • 
Magnesium mg/Kg 16100 100.0% 21890 0 27 27 5850 • 3820 ' 7140 • 
Manganese mg/Kg. 995 100.0% 1095 0 27 27 255 J 217 J 520 J 
Mercury mg/Kg 0.13 44.0% 0.1 2 11 25 0.07 U 0.07 U 0.06 U 
Nickel mg/Kg 44.2 103.8% 52 58 0 27 26 20.3 18.9 38.6 
Potassium mg/Kg 2570 100.0o/o 2623 0 27 27 1280 B 1380 B 1840 B 
Selenium mg/Kg 2.1 40.7% 2 1 11 27 1.2 U 1.4 B 1 B 
Sodium mg/Kg 578 81 .5% 187.8 15 22 27 1708 172 U 130 U 
Thallium mg/Kg 2.3 14.8o/, 0.28 4 4 27 1.6 U 1.8 U 1.7 U 
Vanadium mg/Kg 26.4 100.0% 150 0 27 27 17.3 20.9 24 
Zinc mg/Kg 534 100.0% 115 
Othens 

7 27 27 66.6' 60.4 • 72.1 • 

Total Solids ¾W/W 85.8 100.0% 0 5 5 

Tabla. 



TABLE F-2 
INORGANIC$ ANALYSIS OF SOIL - SEA0-63 

Engineering Evaluation/Cost Analysis 

Seneca Army Depot Activity 

Average of Is Average of Site data > than 
Average of Background 2 x Average of Background SEAD-63 Soils 

Soils /ma/kal Soils (ma/kal (ma/kal 

Aluminum 13340.53 26681 .05 14641 .67 

Antimony 3.56 7.12 0.26 

Arsenic 5.08 10.15 4,68 

Barium 78.43 156.86 73.09 

Bervllium 0.67 1.33 0.66 

Cadmium 0.97 1.94 2.96 
Calcium 45449.65 90899.30 19976.67 

Chromium 20.32 40.64 25.31 

Cobalt 
. 

11 .39 22.79 12.43 

Cocoer 20.99 41 .97 33.15 

Ir.on 24704.74 49409.47 28291 .67 

Lead 16.47 32.95 22.24 

MaalleSlum 10290.18 20580.35 6735.83 

Manaanese 576.14 1152.28 441 .00 

Mercurv 0.04 0.09 0.09 

Nickel 30.39 60.79 38.08 

Potassium 1487.25 2974.49 1640.83 

Selenium 0.63 1.26 ·- 1.17 

Sodium 99.42 198.85 94.67 

Thallium 0.43 0.86 0.38 

Vanadium 21 .41 42.82 22.71 

Zinc 67.80 135.60 83.28 

Notes: 
A -Yes· value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to bad(ground levels and metal wil not be retained for risk 
assessment. 

h:lcng\senccals63ecca\tablcsl finlubl\SQBKCOMP XLS 

2 x Average of Background 
data? 

No 

No 

No 

No 

No 

Yes 
No 

No 

No 

No 

No 

No 

No 

No 

Yes 
No 

No 

No 

No 

No 

No 

No 
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Aluminum 

Barium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

Notes: 

TABLE F-3 
INORGANICS ANALYSIS OF GROUNDWATER - SEAD-63 

Engineering Evaluation/Cost Analysis 
Seneca Anny Depot Activity 

Average of 2 x Average of 
Background Background Average of 
Groundwater Groundwater SEAD-63 Groundwater 

(ug/L) (ug/L) (ug/L) 

2923.01 5846.01 622.00 

81 .20 162.40 75.60 

115619.35 231238.71 172133.33 

8.67 17.35 1.04 

6.84 13.68 4.93 . 5.39 10.79 2.03 

4476.26 8952.53 961 .00 

6.59 13.18 1.10 

28567.74 57135.48 30333.33 

231.41 462.82 675.33 

10.57 21 .14 8.20 

4065.59 8131 .17 3856.67 

15020.67 30041.33 52523.33 

8.23 16.47 1.27 

25.37 50.74 8.30 

Is Average of Site data > 
than 2 x Average of 
Background data? 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

Yes 

No 

No 

A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 

h:lenglsenecals63eecallableslfinltab11GWBKCOMP.XLS\summary of bkgd comp Page 1 of 1 



TABLE F-4 
INORGANIC$ ANALYSIS OF SOIUSEDIMENT - SEAD-63 

Ecological Mini-risk Assessment Dataset 

Engineering Evaluation/Cost Analysis 
Senaea Army Depot Activity 

Average of Is Average of Site data> than 
Average of Background 2 x Average of Background SEAO-o3 Soils 

Soils (mq/kol Soils lma/kal (mQ/kq) 

Aluminum 13340.53 26681.05 11887.06 

Antimony .3.56 7.12 0.26 

Arsenic 5.08 10.15 4.29 
Barium 78.43 156.86 68.28 
Bervllium 0.67 1.33 0.53 

Cadmium 0.97 1.94 2.37 
Calcium 45449.65 90899.30 40367.94 

Chromium 20.32 40.64 20.16 

Cobalt 
. 11 .39 22.79 10.59 

Coooer 20.99 41 .97 28.04 
Iron 24704.74 49409.47 22336.76 

Lead 16.47 32.95 23.44 
Maqnesium 10290.18 20580.35 7663.82 

M- 576.14 1152.28 451 .29 

Me"'UJ"V 0.04 0.09 0.08 
Nickel 30.39 60.79 31.27 

Potassium 1487.25 2974.49 1578.41 

Selenium 0.63 1.26 1.24 

Soc:tii.m 99.42 198.85 215.67 
Thallium 0.43 0.86 0.83 
Vanadium 21.41 42.82 21 .31 

Zinc 6780 135.60 117.34 

Notes: 
A "Yes" value indicates that site metal levels are higher than background levels and metal win be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 

h:\cng\scneca1S63ccca1,cccaltables\finltab l:SOSEBKCO.Xl.S 

2 x Average of Background 
data? 

No 

No 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

No 

Page I of I 



COMPOUNDS 
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TABLE F-5 
EXPOSURE POINT CONCENTRATIONS FOR CHEMICALS OF POTENTIAL CONCERN· SEA°"'3 

Enoi...,.. EvaluatlonlC- Analysis 
S..C. Army Depot Acdvity 

TOlalSoil(') Sutface Soil (') Gn>undwntrc') SutfaceW-(') Sedlment{') 
mnll(n nwl<a mall ffl!l/l mtl/Ka 

0.18 0.15J 
0.046 

0.00.J 0.002J 
0.0008J 

0.035J 
0.023 0.006J 0.001 0.014J 
0.014 0.014 

0.014J 
0.00a22 J 

0.03.; 2E 
0.045 J 0.024J 0.001 J 2.7 E 
0.036 J 0.021 J 0.0009J 3.5 E 
0.031 J . 0.0008J 
0043J 0.021 J 0.001 J 1.9E 

1.SJ 1.8 J 0.088 0.11 B 
0.00023JB 0.12 J 

0.43 
0.031 J 0.023J 2.2E 
0.028J 0.0008J 1.2 
0.087 J 0.00015JB 0.120JB 

0.019J 
0.0:leJ 

0.00029J 0.082J 
0 .083J 0.038J 0 .0007 J 4.3E 

0.11 J _ 
0.037 J 0.0009J 2.5 E 

0.023J 
0.001 J 

0.031 J 0.000057 J 1.5 E 
0002 J 0.0008J 93 

0.0005J 3.2 E 

0.002 J 0.0039J 
0.0044 J 0.0092J 
0.0033 J 0.0083 

0.0075J 
0.000014 P 0.0052J 
0.00004e 0.0094J 

3.153 

0.0038J 
0.0914 J 

0.00019B 
24 056J 0.0007ll J 0.83J 

220 
0.0058J 
o.oonJ 
0.0079J 

9.05 
0.02 
33.7 

"'1 .07 2.3 
049 0.06J 0.0001 J 

0.018SJ 
11 .6 

0.00089 J 
1'6 59.3 578 B 

0.0019J 
0.0089J 

0.099 

Sulface Soil - Sediment (
2
) 

fflftllCn 

0.15J 

0.002J 

0.035J 
0.014 J 
a.01, 

. a.01,J 

2E 
2.7 E 
3.5E 

1.9E 
1.8 J 

0. 12 J 
0.'3 
2.2 E 
12 

0.120JB 
0.019J 
0.036J 
0.0112 J 
4.3E 
0.11J 
2.5 E 

0.1123 J 

1.5 E 
93 

3.2E 

0.0038J 
0.0082J 
0.00113 

0.0075J 
0.0052 J 
O.OO!MJ 

0.113J 

578B 



SENECA - SEAD-ol FINAL EE/CA 

climate, vegetation, soil characteristics, and surface and groundwater hydrology_ 

All potentially exposed populations and sub-populations therein (receptors) are 

assessed relative to their potential for exposure_ Additionally, locations relative to 

the site along with the current and potential future land use of the site are 

considered. This step is a qualitative one aimed at providing a general site 

perspec;tive and offering insight on the surrounding population_ 

2) Identify Exposure Pathways: All exposure pathways, ways in which receptors can be 

exposed to contaminants that originate from the source, are reviewed in this step. 

Chemical sources and mechanisms for release along with subsequent fate and 

transport are investigated. Exposure points of human contact and exposure routes 

are discussed before quantifying the exposure pathways in step 3 _ 

3) Quantify Exposure: In this final step, the exposure levels (COPC intakes or doses) are 

calculated for each exposure pathway and receptor. These calculations typically 

follow EPA guidance for assumptions of intake variables or exposure factors for 
each exposure pathway and EPA-recommended calculation methods. 

Figure F-1 ill~strates the exposure assessment process_ 

F.3.2 Physical Setting and Characteristics 

The physical setting and characteristics of the site are described in Sections 2.1, 2.5, and 2.6 of 
Section 2 of Appendix A. 

F.3.3 Land Use and Potentially Exposed Populations 

F.3.3.1 Current Land Use 

There is no current land use for SEAD-63. The site is abandoned and is no longer in use_ This 

site is in the northwestern portion of SEDA. There are no drinking water supply wells at SEAD-

63 and perimeter chain link fencing permits access to the site. The site has no actual site workers 

but is occasionally patrolled by site secur~ty personnel. 

F.3.3.2 Potential Future Land Use 

EPA guidance for determining future land uses recommends that, if available, master plans, 

which include future land uses. Bureau of Census projections and established land use trends in 

the general area should be utilized to establish future land use trends. 

Oc1ober :oo I 
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STEP 1 

Characterize Exposure 
"Setting . . _· .. 

• Physical Environment 
• Potentially Exposed 

Populations 

,, 

STEP3 

r 

STEP2 

· . Identify· Exposure 
--~ways 

• Chemical Source' 
Release 

• Exposure Point 

• Exposure Route 

Quantify Exposure ) 

Source: USEPA, 1989a 
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SE.'IECA • SEAD~J FNALE.EiCA 

In July 1995, the Base Realignment and Closure Act (BRAC) Commission voted to recommend 

closure of SEDA. Congress approved the recommendation, which became public law on 

October I, I 995 . According to BRAC regulations, the Army will determine future uses of the 

site . 

In accordance, with BRAC regulations, the Army will notify all appropriate regulatory agencies 

and will perform any additional investigations and remedial actions to assure that any changes in 

the intended use of the sites is protective of human health and the environment in accordance 

with CERCLA. Also, Army regulations (Regulation 200-1, paragraph 12-5, Real Property 

Transactions), require that the Army perform an Environmental Baseline Study (EBS) prior to a 

transfer of Army property. The EBS is an inventory and a comprehensive evaluation of the 

existing environmental conditions and consists of scope definition, survey, sampling, 

investigative and risk assessment 

SEDA has been placed on the 1995 Base Realignment and Closure List (BRAC List). The 

President and the Congress have approved the list and it has become public law. As BRAC 

applies to SEDA, the Army will determine future land use of the site~. At the time this Action 

Memorandum was prepared, the Local Redevelopment Authority (LRA) had been given sole 

discretion in determining the future uses of the SEDA facility. This Land Reuse Plan is the basis 

for future land use assumptions for SEAD-63 included in this risk assessment. The LRA has 

established that the Q Area, which includes SEAD-63, will be used as a Wildlife Conservation 

Area. At the time when the SEDA facility is relinquished by the Army, the Army will ensure 

that SEAD-63 can be used for the intended purpose. 

F.3.3.3 Potentially Exposed Populations 

Three potentially exposed populations that are relevant to the future land use are evaluated in this 

risk assessment. Since current exposure is infrequent and limited, only future receptors under the 

future land use scenarios are considered in this mini-risk assessment. 

The three (3) exposed populations are: 

I. Park worker, 

2. construction worker, and 

3. recreational visitor (child). 

Residential receptors (including adult and child) were considered for comparative purposes only. 

Future residential use of the land is highly unlikely. 

October 200 I 
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SENECA • SE.A!k,3 FINAL EE/CA 

F.3.4 Identification of Exposure Pathways 

Exposures are estimated only for plausible completed exposure pathways. A completed 

exposure pathway has the following four elements: 

• a source and mechanism for chemical release, 

• an environmental transport medium, 

• an exposure point, and 

• a human receptor and a feasible route of exposure at the exposure point. 

A pathway cannot be completed unless each of these elements is present. Figure 2-12 in 

Section 2 of Appendix A illustrates the completed exposure pathways for SEAD-63 . Although 

not shown in Figure 2-12, risks for a residential receptor via the plausible exposure pathways 

(i.e., same exposure pathways as for a recreational visitor) were evaluated. Future residential use 

of the land is highly unlikely. 

F.3.4.1 Sources and Receiving Media 

The suspect~d source at SEAD-63 is buried miscellaneous components and soil associated with the 

components at SEAD-63. The primary release mechanisms from the site are surface water runoff 

and infiltration of precipitation. Groundwater, surface water, and sediment are secondary sources. 

F.3.4.2 Summary of Exposure Pathways to be Quantified 

The pathways presented reflect the projected future onsite use of SEAD-63 . This section 

presents the rationale for including these exposure pathways in this risk assessment. 

Inhalation of Particulate Matter in Ambient Air 

Surface soil particles may become airborne via wind erosion, which in tum may be inhaled by 

individuals at the site. Construction workers may also be exposed to subsurface soil particles. 

Therefore, inhalation exposure to soil particulates in ambient air was assessed for all future 

receptors. 

Incidental Ingestion and Dermal Contact to On-Site Surface Soils 

During the course of daily activities, a park worker or recreational visitor could come into 

contact with site surface soils and involuntarily ingest and/or have their skin exposed to them. 

Therefore, exposure via dermal contact and soil ingestion was assessed for these two receptors. 
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Incidental Ingestion and Dermal Contact to On-Site Surface and Subsurface Soils 

The laboratory analyses of all surface and subsurface soils show the presence of VOCs, semi­

volatile organics, pesticides, and metals. During the course of daily activities, an on-site 
construction; worker will come into contact with these surface and subsurface soils during 

intrusive activities and may involuntarily ingest and have his/her skin exposed to them. 

Therefore, exposure via both dermal contact and soil ingestion was assessed for the future 

construction worker. 

Ingestion of Groundwater 

There is no current use of groundwater as a potable water source at the Depot. Potable water is 

supplied to the Depot from a water supply line that passes through the Town of Varick. Varick' s 

water is obtained from the water treatment plant at the Town of Waterloo. The source of this 

water is Lake Seneca. It is unlikely that a groundwater well would be installed for future 

drinking water use. The shallow groundwater aquifer at the site is inadequate for both yield and 

quality. Nonetheless, since this use is not prevented via an institutional control such as a deed 

restriction, _it was assumed that wells would be installed on-site for potable water. Therefore, 
this is considered a complete pathway for receptors at the site. 

Inhalation and Dermal Contact with Groundwater while Showering 

Recreational visitors may come into contact with groundwater while taking daily showers. 

These receptors may be exposed to all chemicals contained in groundwater during showering by 

dermal contact, and volatile chemicals which partition into the air via inhalation. Therefore, this 

is considered a complete pathway and data from the on-site wells are used to calculated exposure 

concentrations. 

Dermal Contact with Surface Water and Sediment while Wading 

The drainage ditches in the area of SEAD-63 are dry most of the time during the year except 

when they carry storm-water runoff ( e.g.: during spring seasons when snow melts). The drainage 

ditches are shallow (generally less than 3 ft below the ground surface of the road). Recreational 

visitors may come into contact with surface water during a -wading event. Recreational visitors 

may also contact with ditch sediment and be exposed to all chemicals contained in sediment. 

Therefore, this is considered a complete pathway and surface water and sediment data from the 

site are used to calculated exposure concentrations. 
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F.3.4.3 Quantification of Exposure 

In this section. each receptor's potential exposures to chemicals of potential concern (COPCs) are 

quantified for each of the exposure pathways described above. In each case, the exposures are 

calculated following methods recommended in EPA guidance documents, such as the Risk 

Assessment Guidance for Superfund (EPA 1989). These calculations generally involve two steps. 

First, representative chemical concentrations in the environment, or exposure point concentrations 

(EPCs), are determined for each pathway and receptor. From these EPC values, the amount of 

chemical that an exposed person may take into his/her body is then calculated. This value is 

referred to as either the Human Intake or the Absorbed Dose, depending on the exposure route. 

This section describes the exposure scenarios, exposure assumptions and exposure calculation 

methods used in this risk assessment. All calculations are shown in the tables included in 

Attachment A to this Appendix. 

Risk assessment as a whole, and the exposure assessment step in partjcular, are designed to be 

health protective. The exposure calculations require estimates and assumptions about certain 

human exp<?sure parameters. such as inhalation rates. ingestion rates. etc. Generally, values are 

selected which tend to overestimate exposure. US EPA ( 1993) recommends two types of exposure 

estimates to be used for Superfund risk assessments: a reasonable maximum exposure (RME) . 

and central tendency exposure (CT). The RME is defined as the highest exposure that could 

reasonably be expected to occur for a given exposure pathway at a site, and is intended to 

account for both uncertainty in the contaminant concentration and variability in the exposure 

parameters (such as exposure frequency or averaging time). The CT also may be evaluated for 

comparison purposes and is generally based on mean exposure parameters. Only RME scenarios 

have been evaluated in this mini-risk assessment. 

Superfund risk assessments consider chronic exposures unless specific conditions warrant a 
short-term or an acute assessment. In this evaluation, long-term exposure to relatively low 

chemical concentrations is the greatest concern. Short-term (i.e., subchronic) and acute 

exposures were evaluated only for the construction worker . 
• 

Exposure-point concentrations (EPCs) were estimated for all pathways selected for quantitative 

evaluation. These concentrations are based on the highest measured values (for soil and 

groundwater) or on calculated estimates (for ambient air and showering). Steady-state 

conditions were assumed. Therefore, current and future chemical concentrations were assumed 

to be identical. This assumption may tend to overestimate long-term exposure concentrations 
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because chemical concentrations are likely to decrease over time from natural processes such as 

dispersion. attenuation. degradation and dilution. 

Estimates of pathway-specific human intakes or absorbed doses for each chemical involve 

assumptions about patterns of human exposure to contaminated media. These assumptions are 

integrated with exposure-point concentrations to calculate intakes. Intakes or doses are normally 

expressed as the amount of chemical at the environment-human receptor exchange boundary in 

milligrams per kilogram of body weight per day {mg/kg-day), which represents an exposure 

normalized for body weight over time. The total exposure is divided by the time period of 

interest to obtain an average exposure. The averaging time is a function of the toxic endpoint: 

for noncarcinogenic effects, it is the exposure time (specific to the scenario being assessed) and 

for carcinogenic effects, it is lifetime (70 years). 

F3.5 Exposure Assessment 

F.3.5.1 Exposure Assumptions 

An important aspect of exposure assessment is the determination of assumptions regarding how 

receptors may be exposed to contaminants. USEPA guidance on exposure factors is extensive 

and was followed throughout this exposure assessment. Standard scenarios and EPA­

recommended default assumptions were used where appropriate. 

The exposure scenarios in this assessment involve the following future receptors: park worker, 

construction worker, and recreational visitor ( child). The exposure assumptions for these 

scenarios are intended to approximate the frequency, duration and manner in which receptors are 

exposed to environmental media. For example, the worker scenarios are intended to 

approximate the exposure potential of those employed at the site. 

Details of the exposure assumptions and parameters for each exposure scenario are presented in 

Table F-6. 
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RECE~ .:' ',- : :;& 

PARK WORKER 

~:'.:J:..~ F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD·H EE/CA 
Seneca Anny Depot ActlvHy 

._,, P.Mi ~ ~ ' ,. . · r,}r~' JC~-~"~11 · · •' .:ii:~,.;..,: - ·~-.;;:. ' . ,: . ;f'.}tijt '. ;~:.'.iijJ·{·· '\••· !lf{~': .Jl~/ ,·: A:, - UI~ -, ' :,. · · , BASIi 
,f/t ·:•: ;i . ' •, ·.·· .· 1\: . 

.. ·· · :VALi.ii "UNITS · .. ~~ . t ;.c . !r : i)fli-- . \ ,,! ; ;J'·. , 
" ' ' '·:·,,·!. )\ ,i'•" .. 

lnhalaUon of Du1t In Body Weight 70 kg Standard reference weight for adults males. 
Ambient Air Inhalation Rate 8 ml/day Average Inhalation rate for llght activity is 1.0 m3/hr, 8 hr work day. 

Expoaure Frequency 175 days/yr Worl<a on-site 5 dayalwk. 8 months/yr (35 weeks). 
(Air EPC Calculated from Exposure Duration 25 year• Upper bound time for employment at a job. 

Surface Soil Only) Averaging Time • Ne 9,125 daya 25 year,. 
Averaging Time • Car 25,550 daya 70 yea~. conventional human life apan. 

lng11llon of Soll Body Weight 70 kg Standard reference weight for adults males. 
Ingestion Rate 100 mg 10i/day Upper bound worker exposure to dirt and dust. 

(Soil EPC Calculated from Fraction Ingested 1 (unilleas) 100% Ingestion, conservative assumption. 
Surface Soil Only) Exposure Frequency 175 days/yr Works on-site 5 dayalwk, 8 months/yr (35 weeks). 

Exposure Duration 25 years Upper bound lime for employment at a job. 
Averaging Time • Ne 9,125 daya 25 year, . 
Averaging Time • Car 25,550 daya 70 yeara, conventional human life apan. 

D1nn1I Cont.ct of Soll Body Weight 70 kg Standard relerence weight for adult• males. 
Absorption Factor Compound Specific 

(Soil EPC Calculated from Skin Contact Surface Area 5,700 cm2 RME value for residential acenario. 
Surface Soil Only) Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for lnduatrial scenario. 

Exposure Frequency 175 daya/yr Worl<a on-site 5 daya/wk, 8 montha/yr (35 waoka). • Expoauro Duration 25 yeara Upper bound time for employment at a job. 
Averaging Time - Ne 9,125 days 25 years. 
Averaging Time • Car 25,550 days 70 yeara, conventional human life span. 

lngHUon of Body Weight 70 kg Standard reference weight for adults males. 
Groundwater Ingestion Rate 1 l~er/day Standard occupational ingestion rate. 

Exposure Frequency 175 days/yr Work• on-sile 5 daya/wk, 8 monlha/yr (35 weeks). 
Expoaure Duration 25 year• Upper bound time for employment at a job. 
Averaging Time • Ne 9,125 days 25 yeara. 
Averaging Time - Car 25,550 days 70 yoara, conventional human IKe span. 

Dlnnal Cont.ct of Body Weight 70 kg Standard reference weight for adults males. 
Surf■CI Water Skin Contact Surface Area 1,980 cm2 Adull male h■nda and forearms. 

Exposure Time 1 hour/day Contact lime during occasional site maintenance work. . . 

Exposure Frequency 18 days/yr Aaaumea activity occurs 10% of work days. 
Exposure Duration 25 year• Upper bound lime for employment at a job. 
Averaging Time - Ne 9,125 days 25 ye■rl . 

Averaging Time • Car 25,550 daya 70 year,, conventional human IKe span. 

Denn■I Cont.ct of Body Weight 70 kg Standard reference weight for adults males. 

Sediment Absorption F acior Compound Specific 
Skin Contact Surface Area 5,700 cm2 RME value for realdenllal scenario. 

Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for Industrial scenario. 
Exposure Frequency 111 days/yr AaaumH actlvity occur• 10% of work days, 
Exposure Duration 25 year• Upper bound lime for employmenl at a job. 
Averaging Time • Ne 9,125 daya 25 years. 

Averaging Time • Car 25,550 daya 70 year•. conventional human life span. 

p:lpil i\seneca\s63eecaleeca\lableslfinllabl2\ EXPFAC.XLS Conservation 

aotfflcil ,• 
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USEPA. 1991 . 
USEPA. 1997. 
BPJ. 
USEPA, 1991, 1993. 

USEPA, 1989. 

USEPA, 1991. 
USEPA, 1993. 
BPJ. 
BPJ. 
USEPA. 1991, 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999 
BPJ . 
USEPA. 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA. 1991 . 
BPJ. 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA. 1991 . 
USEPA, 1992. 
BPJ . 
BPJ. 
USEPA. 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
BPJ. 
USEPA, 1991, 1993. 

USEPA, 1989. 
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RECREATIONAL VISITOR 
(CHILO) 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD-t:S EE/CA 

t ·. ,· .' -. . ~ ' . ,._. . . . 

i;;', ~SURE~ .. ~.- I
., , .... 

~I • • ~,ti•. 
' i ( _: _, ,). 

,,J~i 
. ~: 

lnhalaUon of Ou1t In 
Ambl•ntAlr 

(Air EPC Calculaled from 
Surface Soil Only) 

lngHtlon of Soll 

(So~ EPC Calculated from 
Surface Soil Only) 

Dermal Contact of Soll 

(Soil EPC Calculated from 
Surface So.Only) 

fnhalaUon of 
Groundwater 

lngutlon of 
Groundwater 

Dermal Contact of 
Groundwal•r 

Body Weight 
lnhalalion Rale 
Expoaure Frequency 

Exposure Duration 
Averaging Time • Ne 
Averaging Time • Car 

Body Weight 
lngeslion Rate 
Fraction Ingested 
Exposure Frequency 

Exposure Duration 
Averaging Time • Ne 
Averaging Time • Car 

Body Weight 
Abaorption Factor 
Skin Contact Surface Area 
Soil to Skin Adherence Factor 
Exposure Frequency 

Expoaure Duration 
Averaging Time • Ne 
Averaging Time - Car 

Body Weight 
lnhalalion Rate 
Expoaure Frequency 

Expoaure Duration 
Averaging Time • Ne 
Averaging Time • Car 

Body Weight 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Averaging Time - Car 

Body Weight 
Skin Contact Surface Area 
Expoaure Time 
Expoaure Frequency 
Expoaure Duration 
Averaging Time - Ne 
Averaging Time • Car 

81nKa Anny Depot Activity 

--~~.:- . ~>-.-'.w::. _ r . 

VALUE J ' UNITS 

15,kg 
8.7 m3/day 
78 daya/yr 

5 lyears · 
1,825 daya 

25,550 daya 

15 kg 
200 mg aoil/day 

1 (uniHen) 
78 daya/yr 

5 lyeara 
1,825 daya 

25,550 days 

15 kg 
Compound Specific 

2.800 cm2 
0.2 mglcm2 
78 daya/yr 

5 lyears 
1,825 daya 

25,550 daya 

151kg 
0.08 m3/day 

78 daya/yr 

5 lyears 
1,825 days 

25,550 daya 

151kg 
1 liter/day 

78 daya/yr 

5 lyears 
1,825 days 

25,550 days 

15 kg 
6,600 cm2 

1 hour/day 
71! daya/yr 

6 lyears 
1,825 daya 

25,550 daya 

>)~{ .. ,:. ,,\.,> BASIS (. -ti( 'i<'I'./' 
Standard relerence weight for children less than 6 years old. 
Average inhalalion rate for a cMd 1-12 year, old. 

,,,. 
·, :• 
-:.;.•, 

•. 

A11umea 3 daya/week during 13 aummer weekl and 1 day/week for the 
remaining 39 weeks of the year. 
Asaumed. 
5 years . 
70 year•. conventional human life apan. 

Standard reference weight for child/en less than 6 years old. 
Maximum IR for a ch~d. 
100% Ing ea lion. conservative assumption. 
A11umes 3 daya/week during 13 summer weeks and 1 day/week for the 
remaining 39 weeks of the year. 
Assumed. 
5 years. 
70 years. conventional human life span. 

Standard reference weight for children less than 6 years old. 

RME value for reaidential child . 
RME value for reaidential child . 
A11umea 3 daya/week during 13 aummer weeks and 1 day/week for the 
remaining 39 weeks of the year. 
Aaaumed. 
5 reara. 
70 years, conventional human life apan. 

Standard reference weight for children leas than 6 years old. 
Inhalation rate for aedentary ch~dren ages 3· 10, 0.3 m3/hr lor 15 minutea. 
A11umea 3 daya/week during 13 aummer weeks and 1 day/week for the 
remaining 39 week• of the year. 
AHumed . 
5 years. 
70 yeara. conventional human life apan. 

Standard reference weight lor ch~dren le11 than 6 years old. 
Approximate 90th percentile value for children 1-11 years old. 
Aoumea 3 daya/week during 13 aummer weeks and 1 day/week for the 
remaining 39 weeks ol the year. 
Aaaumed. 

5 years. 
70 years, conventional human life span. 

Standard reference weight lor children leaa than 6 years old . 
RME value for ahowering/bathing acenario. 
RME valua for ahowering/bathlng acenarlo. 
A11umea 3 dayl/wHk during 13 aummer weeka and 1 day/week for the 
remaining 39 weeka of the year. 
A11umed. 
5 years. 
70 years, conventional human life span. 

p:lpltlpro)ectslaenecala63eecaleece\lable1Vinltabl2\ EXPFAC.XLS Conaervatlon 
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USEPA. 1991 1993. 
USEPA. 1997. 
BPJ 

BPJ. 

USEPA. 1989. 

USEPA. 1991. 1993. 
USEPA. 1993. 
BPJ. 
BPJ. 

BPJ. 

USEPA. 1989. 

USEPA. 1991. 1993. 
USEPA. 1999. 
USEPA. 1999. 
USEPA, 1999. 
BPJ. 

BPJ. 

USEPA. 1989. 

USEPA. 1991 . 1993. 
USEPA. 1997 . 
BPJ. 

BPJ. 

USEPA. 1989. 

USEPA. 1991. 1993. 
USEPA. 1997. 
BPJ. 

BPJ. 

USEPA. 1989. 

USEPA. 1991. 1993. 
USEPA. 1999. 
USEPA. 1999. 
BPJ. 

BPJ. 

USEPA, 1989. 
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RECEPTOR . : ' .. . : EXPO&UR! ROUTE 
. ' 

RECREATIONAL VISITOR Dermal Contact of 
(CHILD • CONTINUED) Surfaca Water 

Dermal Contact of 
Sediment 

-

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD-13 EE/CA 

Seneca Army Depot Activity 

. ' . j,. i~f·. . . IUiilF( ,1 . ·q~~:\·. ·;'.;,. .,, BASIS ->t.;~:V'~'~1 '. ~;~i {~. PARAM!TER -; . 
VALUE , UNITS 

.. 
,·.• . : , · 

Body Waight 15 kg Standard reference woighl for ch~dren leaa than 6 yo■ns old. 

Skin Contae1 Surface Aro■ 3,300 cm2 A11umoa akin contact aurface as hall of Iha total body surface during a wading 

ovont. 

Exposure Time 1 hour/day RME valuo for ahowortng/balhlng scenario. 

Expo1uro Frequency 20 daya/'{r A11umoa wading occur1 every limo during 13 spring vlatts and 10% of olher 
visita. 

Exposure Ouralion 5 years Assumed. 

Averaging Time - Ne 1,825 daya 5 year,. 

Averaging Time - Car 25,550 day1 70 year,. conventional human life apan. 

BodyWelghl 15 kg Standard reference weight for chYdron less than 6 yo■ra old. 
Abaorplion F ae1or Compound Specific 
Skin Contact Surface Area 2,800 cm2 RME value for soil contae1 by roaldenlial child. 
Soil lo Skin Adherence Factor 0 .2 mg/cm2 RME value for soi contae1 by realdenlial child. 
Expo1uro Frequency 78 days/yr A11umoa 3 daya/week during 13 1ummer weok1 and 1 day/week for tho 

remaining 39 weeka of the year. 
Expoauro Ouralion 5 yeara Aaaumod. 

Averaging Time - Ne 1,825 days 5 years. 
Averaging Time • Car 25,550 days 70 years. conventional human life span. 

p:lp, ;1slsenocals63eeca\eoca\lablesVlnltabl2I EXPFAC.XLS Conaervallon 

BOURCI! 

USEPA. 1991 . 

BPJ. 

USEPA. 1999. 

BPJ. 

BPJ . 

USEPA, 1989 

USEPA. 1991 . 
USEPA, 1999. 

USEPA, 1999. 
USEPA, 1999. 
BPJ. 

BPJ. 

USEPA, 1969. 
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' .. REC~-::J; :\ ··: '.-~UR!ROUTE 
( . 

CONSTRUCTION lnh1l1tlon of Duet In 
WORKER Ambl1ntAlr 

(Air EPC Calculated 
from Surface and 
Subsurface Soils) 

lngutlon of Soll 

(So~ EPC Calculated 
from Surface and 
Subsurface Soils) 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD-43 EE/CA 
SenKI Anny Depot Ac:tlvlty 

P~ETER :, ;·iwa ':;:~~;1; , ' :;\5:::.( . ,. BASIS -•,; .. : 'tf ,: _);;, · 
! .:( i. , : ; • ' 

' . , . ' :. , :ijt, ·•·\ ·(; ·~:: . I :. 
YALU! UNITS . 

Body Weight 70 kg Standard reference weight for adults males. 
Inhalation Rate 10.4 m3/day Average Inhalation rate for outdoor worker is 1.3 m3/hr, 8 hr work day 
Exposure Frequency 250 d1ya/yr Site specific b11ed on land area 
Exposure Duration 1 year Upper bound time of employment for construction worker. 
Averaging Time • Ne 365 days · 1 year. 
Averaging Time . Car 25,550 days 70 yeara, conventional human life span. 

Body Weight 70 kg Standard reference weight for adults males. 
lngeation Rate 480 mg soil/day Assumed IR for intensive construction work. 
Fraction Ingested 1 (unittess) 100% ingestion, conservative assumption. 
Exposure Frequency 250 daya/yr Sije specific based on land area. 
Exposure Duration 1 year Upper bound time of employment for construction worker. 
Averaging Time - Ne 385 days 1 year. 
Averaging Time - Car 25,550 daya 70 yeara, conventional human life span. 

Dermal Contact of Soll Body Weight 70 kg Standard reference weight for adults males. 
Absorption Fador Compound Specific 

(So~ EPC Calculated Skin Contact Surface Area 3,300 cm2 RME value for industrial scenario. 
from Surface and SoW to Skin Adherence Factor 0.3 mg/cm2 RME value for construction workers. 
Subsurface .. Soila) Exposure Frequency 250 d1ya/yr _RME value for induatrial acenario. 

Exposure Duration 1 year Upper bound time of employment for construction worker. 
Averaging Time - Ne 365 daya 1 year. 
Averaging Time - Car 25,550 days 70 yeara. conventional human life span. 

Notes: Source References: 
RME ; Reasonable Maximum Exposure · BPJ: Beat Professional Judgment. 
Car ; Carcinogenic · USEPA, 1988: Superfund Exposure Assessment Manual 
Ne ; Non-carcinogenic · USEPA, 1989: Risk Aaaessment Guidance for Superfund, Volume I (RAGS) 

· USEPA. 1991: Supplemental Guidance, Standard Defaull Exposure Factors 
· USEPA, 1993: Superfund's Standard Defaull Exposure for the Central Tendency and Reasonable Maximum Expoaure 
· USEPA, 1997: Exposure Factors Handbook, Update to 1990 handbook 
· USEPA, 1999: Risk Aueaament Guidance for Superfund. Volume I: Human Health Evaluation Manual, Supplemental Guidance: 

Dermal Risk Asaesament. Interim Guidance, 1999. 

p:lpltlprojects\aen11C11s63eeca\e11C1\tableallinllabl2\ EXPFAC.XLS Conservation 

'(· ~ ,;, aotMC& ' :::\· 

USEPA. 1991 
USEPA. 1997. 
USEPA. 1991 . 
USEPA, 1991 . 

USEPA. 1989. 

USEPA. 1991 . 
USEPA, 1991 , 1993 
BPJ. 
USEPA, 1991 . 
USEPA. 1991 . 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999. 
USEPA. 1999. 
USEPA. 1999. 
USEPA. 1999. 
USEPA, 1991 . 

USEPA. 1989. 
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RECEPTOR EXPOSURE ROUTE 

RESIDENT (A DUL Tl Inhalation of Du•t In 
Arnbiont Air 

(Air EPC Calculated from 
Sulface S011 Only) 

Ingestion of Soil 

{S011 EPC Calculated from 

Slfffaco S01I Only) 

Oermal Contacl of Soll 

(Soil EPC Calculaled from 
Surlace S01I Only) 

Inhalation of 
G,oundwalo, 

Ingestion of 
Groundwater 

Dermal Contact of 
Groundwater 

Dermal Contact of 
Surface Water 

Dormal Contact of 
Sediment 

11 \ 1m y l\ c11t ta·.~ ,_11\k.\E•pra c •h\Rc s nJenl1dt 

TABLE f. 6 

EXPOSURE FACTOR ASSUMPTIONS FOR RESIDENTIAL SCENARIO 
Oeci5ion Document - Mini Rbk Asse5sment 

Seneca Army Depot Activity 

PARAMETER RME BASIS 
VALUE UNITS 

BodyWe1ghl 70 kg Slandard reference weight for adult male5 
Inhalation Rate 20 m3/day Assumed 1nha1a11on rale for adult receptors 
E•poswe Frequency 350 days/yr Assumes year round exposure lo soil and vacallon r,om home tor 2 wks/yr 
Exposure Ourahon 24 yean Upper bound hme 111 1 resuJence 6 yeo,s as a child . 24 years as an adult 
Averaging Time• Ne 8.760 days 24 years 
Ave,agrng Tune • Car 25.550 day1 70 years . conventional human Ide span 

Body Weight 70 kg Slandard reference weight for adult males 
lnges11on Rate 100 mg so1Vdey Aver ago u,s1don11aI ac.Jull expos,I,e lo mdoor and outdoor dnt and dusl 
Frachon Ingested 1 (urnlless} 100% ,ngesllon. conservallve assumpllon 
E)lposure frequency 350 days/yr Assumes yea, ,ound e)lposure lo soil and vacahon from home for 2 wks/yr 
Elllposu,e Duration 24 year5 Upper bound t,me in 1 residence 6 years as a ch~d. 24 years as an adult 
Avo1ag1ng Time• Ne 8,760 days 24 yea,s 
Averaging T,me • Car 25.550 day1 70 yea11. conventional human hie span 

Body Weight 70 ~g Standard roforence weight tot adult male1 
Absorp11on Factor Compound Spec1l1c 
Skm Contact Surface Area 5.700 cm2 RME for ,es1den11al adult exposed lo s011s . 
So,I to Skin Adherence Factor 0 07 mgtcm2 RME lor resIdent1al adult exposed to soils. 
Elllposure Frequency 350 days/yr As.sumos yoar round e.xpos.ure 10 soil and vacation lrom home to, 2 wks/yr 
Exposure Duration 24 yea,. Upper bound time In 1 ,es1dence 6 yea,s as a child, 24 years as an adult 
Averaging Time • Ne 6.760 day, 24 year• 
Averaging Time• Car 25.550 days 70 years. conventional human life span 

Body We1ghl 70 kg Standard ,ero,once wo1ght for adull males 
l11halaho11 Raitt 013 rn3/day l11h:..ilal1on rato to, setJ<1nldry adulls. 0 51113/hr for 15 mInu1es 
Exµosuco Froquency 365 c.Jaystyr Showors 15 m,nfday 350 days/yr 
Exposure Oucahon 24 yoars Upper lJound lime 111 1 residence 6 years as a child . 24 years as an adull 
Avorau,ng limo• Ne 8.760 days 24 y8iJIS 
Avoragmg Tuno • Car 25.550 doys 70 yua,s . convunl!ona\ hum;:an hie span 

Body We,ghl 70 kg S1andatd ,eference weight ror adult males 
lngos11on Rate 2 hlollday UOth purcunhlo 101 adult ros,c.Jents 
l:xposuru F1uquoncy 350 d.J'fS/yr Assu111us yu1.11 1ourn.J UAJ>OStlfU to uw and vacuhon bom home for 2 wks/yt 
ExpOSllf8 Owat1011 24 years Upper bound 111no 111 1 residence 6 years as a child. 24 yea,s as an adult 
Averaging Tuno • Ne 8.760 <.Ja'/S 24 yea,s 
Averaging Tune • Car 25.550 days 70 yoa,s . COIIIIOllhOnal human hhll span 

Body We,ghl 70 kg Standard 1oference wc,ght for adull males 
Sl\ln Con1ac1 SU11ace Atea 18.000 cm2 HME fo, ros1d1.111llal adult for showonng scenario 
E~poswo T11ne 0 58 hourslllay HME for ros1donhal ad\lll for showering scenauo 
Exposure froq\lency 350 day,lyl Assunun yoar ruund exposure to gw and vacation lrom home for 2 wks/yr. 
Exposure Duration 24 year, Upper bounc.J tuue 111 1 res idence 6 years as a ch1tc.J, 24 years as an adult. 
Averaging Time . Ne 8.760 days 24 years 
Averagmg Tune • Car 25,550 days 70 )'Oars. qmve1111onal human l1le span 

Body Weight 71 kg Standard reference we,ghl for adull males 
Skin Contac1 Surface Area 4,50< cm2 Ass\mles 25% ol tho tolal body su1face exposured 10 water during wading 
Exposure Time 0 5 hour,/day Assumption 
Exposure Frequency 35 days/yr Assumes 10% of lhe tuntt d1lch accumulates water 
E)lposure Ouralion 24 years Upper bound hmo ul 1 residence 6 yoar!t as a child, 24 years as an adull 
Averag,ng Time - Ne 8.761 days 24 years 
Ave,ag,ng Time - Car 25,551 days 10 years. convenIIoanI human hfe span 

Body Weight 7C kg Slandard reforenco weight for adull niolu 
Absorption Factor Compound Spec1f1c 
Skin Contact Surface Area 5,70( cm2 RME for res1dent1al adult exposed to soil 
S01I to Skin Adherence Factor 007 mglcm2 RME for resIdenhal adull oxposed 10 soil 
Exposure Frequency 350 days/yr Assumes yoar round uxposure to s01I and vacation from home for 2 wks/yr. 
Exposu,a Duration 24 years Upper bound lime 111 1 ros,dunco 6 years os a ch1li.l , 24 years as an adult 
Averaging Time • Ne 8,76( days 24 years 
Averaging Time - Car 25,55( day• 70 years. convenlloanl huniao Itta span 

SOURCE 

USEPA. 1991 . . 
USEPA. 1991. 1993 
USEPA. 1091 
USEPA. 1991. 1993 

USEPA. 1989 

USEPA. 1991 

USEPA. 1991. 1993 
BPJ 

USEPA. 1991 
USEPA. 1991. 1993 

USEPA. 1989 

USEPA. 1991 
USEPA. 1999 
USEPA. 1999. 
USEPA. 1999 
USEPA. 1991 
USEPA. 1991 , rn93 

USEPA. 1989. 

USEPA. 1991 
USEPA 1997 
BPJ 
USEPA. 1991 , 1993 

USEPA, 1989 

USEPA. 1991 
USEPA 1989 
BPJ. 
USEPA. 1991. 1993 

USEPA. 1989 

USEPA. 1991 
USEPA 1999 
USEPA. 1999 

USEPA. 1991 
USEPA. 1991, 1993 

USEPA. 1989 

USEPA. 1991 
BPJ 
BPJ 
BPJ. 
USEPA. 1991 , 1993 

USEPA, 1989. 

USEPA. 1991 
USEPA. 1999 
USEPA, 1999 
USEPA. 1999 

USEPA. 1991 
USEPA. 1991. 1993 

USEPA. 1989. 
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TABLE F-1 
EXPOSURE FACTOR ASSUMPTIONS FOR RESIDENTIAL SCENARIO 

DKl1lon 0oc ...... n1 • Mini Rl1k A1H11men1 
Seneca Army Depot AclMly 

; j ~~ ; , r '. :·;ARAll!TI!II ·:,'-'f, .. \'?\ ~-• II • ::•, : -; .. ~ I!!)YiiN .. ' .. :: ' ··. · IIAIII." , .. . ·,' :~ -1,~· 
rp,( ~?- .... •i-r~:'.,' ·~·, .. ·,i, 

. \IALUe . UNITI ,' ::•,,•·,_ ,l ~~~ 1'1!/~\l • ' I 

lnh1l1tlon of Dull In Bodyw.lght 15 kg Standard releNIC<I weight for children leu 1111111 6 yHra old. 
Ambient Air Inhalation Reta 97 ml/day A .. rage w.atalioo rate for• cluld 1-12 years old 

Expo1u,a Fr- 350 dllyllyr Auuma1 yell round exposure lo 10• and vacabon from home for 2 wl<llyr. 
(Air EPC Calcuatad from Expo1uta Dur1bon & years Upper bound t,ma In I rHidanca II YOIII u a child , 2◄ ya1t1 u 1111 adult 

Sulf1ce Soil Only) Averaging Tma • Ne 2,1110 dlly1 8 ye1t1. 
Averaging Time• C1t 25,550 dllyl 70 yHra, con.....,tlonal human ~•• span 

ln9Hllon of Soll Body Weight 15 kg Standen! rel_,.nca ,_.lghl 10< ch>ldren leu than 6 YHII old 
lngHbon Rate 200 mg IOll/doy Ma,omum IR tor • chlkl 

ISoti EPC Colculotod from Froc.llon Ingested 1 jundlHI) 100~ lngea\K>n, COOler\l'll,ve auumplx>n 
SUl1oco Sotl Only) e...po1ure Frequency 350 doyll/yr A11unlH yea, rotm eapoaure 10 1oel and vacation trom home for 2 Mt/yr. 

E.q>o1ure O..,,alion e year, Upper bound I.me Wl 1 reatdanc.e e yeara at a c.twd. 24 yeara H an aduN. 
Avarao-ng Time• Ne 2,190 d1y1 e years 
Averaging Time • Car 25.550 day1 70 y1a,1, conventional human ttr1 1p1n 

Oermol Cont1cl of Soll Body W.lghl 15 kg Slanda<d reference weigh! fo, children Ion than 8 yoara old. 

AblO<J)bon Factor Compound Spec,r.c 
(Sotl EPC Calcul1lad from Slun Contact Sorlaco Area 2,800 cm2 RME vlfua for ruidanlial cluld akin 1ulfaco expoud lo aoll. 

Surlace So,i Only) So,i to Skin Adhotence Facio, 02 mglan2 RME value for ruidential child axpoud to 10~ 
EJ11po1uc1 Frequency 350 d111/yr A.11~1 year round eMpoau,e to aoU and vecalton from home for 2 -.ii.a/yr 

E•poaUfe Ouretx>n 8 y1art Uppet bound bm1 N'I 1 reud1nc1 e yeara 11 • child. 24 y1art II an adult 

Av111g1ng Ti~· Ne 2,190 dl)'I 8 )'latt 

Averaging limo • Car 25,550 dlyl 70 yura. e<>nvanlionll human kfa 1p1n. 

lnh1l1Uon of Body Weight 15 kg Standen! reference w,ilght IOI children IHI thine yura old 
Groundwater Inhale ban R Ila 008 m3/dlly lnhll1bon 1110 IOI udantary ch>ldltn ogu 3-10, O 3 m31hr for 15 mlnulu. 

~ Expo,ure F requoncy 3C5 d1yl/yr Showers 15 rrwl/day. 350 dayl/yr. 
E•po1ur1 Ou11tion e years Upper bound tme 10 1 r1Mdence. e years •• • child . 24 years 11 an ldutt. 
Averaging TM'lll . Ne 2,190 d1y1 8 year■ 
Averaging Twn1 - C11 25,550 doy1 70 y11ra, c.onv1ntx>nal human Uf1 apan. 

tngo1Uon of BodyWelght 15 kg Standard reforonco ,..lght IOI children leu thin II yu11 old. 
Grounctw1tar lngulioo Raia 1 ktorldlly App,oximllta 90th pe,cenllla value for children 1-11 ye1t1 old. 

Exposure Frequency 350 dayllyr Anumu year round exposure to gw and vacatlon from home for 2 wl<llyr. 
Expo1ura Ou<abon 11 yea11 Upper bound t,ma w, I ruidance· 11 yeara u • chlld , 2◄ Y•lll II an adult. 
Averaging TWl>I • Ne 2,190 days e, • .,. 
Averaging Time • Car 25.550 d1y1 70 yoora, e<>nvtnbonal human kl• apart 

O.nn■ l Contact of Body Weight 15 kg Standard retoronca ,_.lght for ch~dlon Ian thane years old 
Groundwater Slun Conlllcl Sutfoe4 ArH 11.800 an2 RME v- for residential child during 1howarlng. 

EkpOtUl'I Time 1.0 houB/dly RME value 101 re11dentill child tor 1howamg aconano. 
Expo1u,a Frequency 350 dlyll/yr AHl.#Mt yew round ••poaure lo gw and vacabon trom home for 2 -.ii.a/yr. 
E•po1ur1 OUlllM>n 8 )'llfl Upper bo\m tml in 1 111kSence· 8 y11,1 •• I c:Nld, 24 y11r1 II an adult 
Av.,agwlg T1m1 · Ne 2,190 doy1 C ytarl 
Averaging TWl>I • Cit 25,550 d1y1 70 yo1t1, convantJonal human Irle apan 

Dermal Con11ct of Body Weight 1! kg Standard 1111..-.nca weight for children Ian than II years old. 
Surface Water Skin Conlllcl Sutfaco Area 3,JOC an2 A11umo1 1kJn e<>ntad aurfaco U half ol total body 1Ul11CO while wading 

Exposure Time I lloura/day RME vahJa lor ahow911nglbalhing 1con1rio. 
E,q,o1ura Frequency 3! dllyll/yr Auurna1 10'M. of Iha uma dllch acwmulat11 watlf. 

E,q,o1ura Duration ! , .... Uppar bol.lld time !R 1 tHldenca: 6 yeais H a cllrld. 24 yen H an adult. 
Ava<aglng Time • Ne 2.111C dllyl 11 , • .,. 
Ava<aglng Time • C1t 25.55( dlly1 70 yeara, convantioanl human life span. 

Oennal Contact of BodyWolght 1! kg Standard rafa111nca Might for adull males ·• 

Sediment Abaorplion Factor Compounc Specltlc 
Skin Conlllcl Surface A111a 2,80( cm2 RME lor ,.._,llal adult axpoHd to loll. .. 
Soil to SUI Adhoranca Facto, O.l mglan2 RME for ruldonlill adult oxpoHd to loil. 
E,q,o1ura Frequency 35C dllyllyr A11urna1 year round exposure to soil and vacation from home for 2 wl<llyr. 
E,q,o1ura Dur1bon e yura Uppor bound t,ma in 1 ralldenca: 6 year, u • child, 2◄ yaar1 11 an aduM. 
Avtraging Tima • Ne 2,190 dlly1 2◄ ylOfl 
Averaging Time. Car 25,550 d1y1 70 ye1rs, con-tioanl human Ida span. 

;.\\' ~ : 
::\, j ~ . . \; 

USEPA, 1991 1993 
USEPA, 1997 
USEPA, 1991 
USEPA, 1991 , 1993 
USEPA, 1989 
USEPA. 1989 

USEPA, 1991 . 1993 
USEPA, 1893 
BPJ 
USEPA, 1991 
USEPA, 1991, 1993 
USEPA, 1989. 
USEPA, 1889 

USEPA, 1991 , 1993 
USEPA. 1999 
USEPA, 1999 
USEPA, 1999 
USEPA, 1891 
USEPA, 1991, 1993 
USEPA. 1989 
USEPA, 1989 

USEPA, 1991. 1993 
USEPA, 1997 
BPJ. 
USEPA, 1991 , 1993. 
USEPA, 1989 
USEPA. 1989 

USEPA, 1991. 1993 
USEPA. 1997. 
USEPA, 1991. 
USEPA, 1991. 1993. 
USEPA, 1989 
USEPA, 1989 

USEPA, 1991. 1993 
USEPA. 1999. 
USEPA, 1999 
USEPA, 1991 
USEPA, 1991. 1993 
USEPA, 1989 
USEPA, 1989 

USEPA, 1991 
BPJ 
USEPA. 1999 
BPJ. 
USEPA, 1991, 1993 

USEPA, 1889. 

USEPA, 1981 
USEPA, 1899 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1991. 
USEPA, 1991 , 1993. 

USEPA. 1989. 
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Car • Carcinogenic 
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TABLE f•I 
EXPOSURE FACTOR ASSUMPTIONS FOR RESIDENTIAL SCENARIO 

0e,1,1on 00<:llffltnl · Mini Riek AlltlllMnl 
Seneca Army Depot 11,uvnv 

PAM--- ·. ;, 1 . >· ..... " 1 ' .... , .... ,. ::'.·~~v&J~~ 
Soutu Rolerenc;,,a: 

BPJ Bui Proru-.. Juclgemenl 
· USEPA, 1988 Superlund Expoaure AaMnment Monual 
· USEPA. 1989. R11k Ant1ament Guidanc:e lo< Superlund, Volume I (RAGSI 
· USEPA, 1991 : Supplemental Guodanu. Standard Oel• u" Expoaute FectOfl 

, IIAfllS 

USEPA. 1993: Superluncr1 Slandatd Default Exp<11ure fo, Ille Cenlrll Tandenq and Reasonable Maximum Exposu,e 
USEPA, 1997: Expowra fecto,1 Handbook, Update lo 1990 handbook 

•.' •I •!: • ~. ·. -~ .· ·.· .IOURC:8. . ·, . . .. ' 1· l ' . ·• • : 
:·.;_r -'. ,·. ··:; .. 

· USEPA, 1999. R11k Aar.enmern Guidance lo< Superfund, Volume I. Human Hollth Evaluation Manual, Supplamenlal Guidanu: 
Denmal Rlak Auusment. lnl1rir!1 Guid~ru. 1999 
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SENECA - SEAD-63 

The primary sources for the RME and CT exposure factors are as follows: 

• USEPA, 1988: Superfund Exposure Assessment Manual 

• USEPA, 1989a: Risk Assessment Guidance for Superfund, Volume I (RAGS) 

• USEPA, 1991a: Supplemental Guidance, Standard Default Exposure Factors 

• USEPA, 1992: Dermal Exposure Assessment, Principles and Applications 

• USEPA, 1993a: Superfund's Standard Default Exposure for the Central Tendency and 

Reasonable Maximum Exposure 

• USEPA, 1997: Exposure Factors Handbook 

• USEPA, 1999: Risk Assessment Guidance for Superfund, Volume I: Human Health 

Evaluation Manual. Supplement Guidance: Dermal Risk Assessment, Interim Guidance 

In the following sections. the methods used to calculate exposures by each pathway are 

explained. Tables, which show the human intake or absorbed dose values calculated for each 

exposure scenario, are contained in Attachment A of this appendix. These intakes and doses are 

used to assess overall carcinogenic and non-carcinogenic risk, as dis_cussed later in the risk 
characterization section (Section F .5). 

F3.5.2 Exposure Scenarios 

The exposure scenarios for the four receptors and their respective exposure assumptions in this 
assessment are described below. 

Construction Worker. Future construction workers are assumed to spend one year working at 

the site, which is a typical duration for a significant construction project. These workers spend 

each working day at the site. During this time, this worker inhales the ambient air at the site and 

may ingest or dermally contact the soil there. Since the construction worker may be digging 

onsite, the soil ingestion or dermal contact with both surface and subsurface soils was assumed. 

Park Worker. The park worker's work schedule differs from other workers discussed above. 

The park worker is assumed to work onsite for only 8 months (35 weeks) per year from Spring 

through Autumn, when recreational visitors would use the conservation area. The workday (8 

hours/day) and exposure duration (25 years) are the same as other workers. Like the industrial, 

warehouse and day care workers, the park worker inhales the ambient air, ingests groundwater, 

and ingests and dermally contacts surface soil. In addition, the park worker may occasionally 

dennally contact surface water and sediment in the conservation area. 

October 2001 

Page F-38 
P IPlnl'roJcctslSENECA'.S63EECAIEECAISECTIONS\kvl><d Fin&IJIRISK63rl DOC 



SE!'o'ECA • SEAD-63 FlNALEE.'CA 

Recreational Visitor (Child). While both adults and children may visit the conservation area, 

potential risks would be expected to be higher for children, due to their higher soil ingestion rates 

and lower body weights. To be conservative, a child recreational visitor receptor is assessed. 

The recreational visitor is assumed to visit the conservation area 3 days/week during 13 summer 
weeks, and I day/week for the remaining 39 weeks of the year for a total exposure frequency of 

78 days/year for 5 y~. During each visit, the child inhales the ambient air, ingests 
groundwater, inhales and dennally contacts groundwater during showering, ingests and dermally 
contacts surface soil, dennally contacts ditch sediment. In addition, the child recreational visitor 

may occasionally dennally contact surface water in the conservation area. 

Resident. Potential risks for a residential adult and child were evaluated for comparative 

purposes only. Cancer risks for the residential adult and child were summed to present a lifetime 
cancer risk for a resident. Risks from exposure via dust inhalation, soil ingestion and dermal 

contact, groundwater ingestion, inhalation, and dermal contact, and surface water and sediment 
dermal contact were evaluated. Exposure factors are presented in Table F-6. 

Complete exposure assumptions (exposure factors) for all receptors a,nd exposure scenarios are 
summarized in Table F-6. Most exposure factors used in the exposure assessment were obtained 
from EPA ~uidance documents. Other exposure factors were based on conservative professional 
judgment where no data are available form EPA or other sources. 

F.3.5.3 Inhalation of Particulate Matter in Ambient Air 

This pathway consists of particulate matter (PM) being released from soils to the air and then 
being inhaled by future receptors. Ambient PM concentrations for a construction worker were 
estimated using an emission and dispersion model. PM concentrations for the park worker, 

recreational visitor, and residential receptors were based on existing site air measurements 
shown in Table F-7. 

Construction Worker 

During construction activities, construction workers may be exposed to chemicals in site soils via 
inhalation. Construction activities, suc1' as excavation, have the potential to create dust, or 
suspended particulate matter (PM), originating from the soils being removed. This dust would 
contain the chemicals present in the soil. Construction workers in the construction area would 

breathe this PM in the ambient air. 

October 100 I 
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TABLE F-7 
SUSPENDED PARTICULATE CONCENTRATIONS MEASURED AT SEDA 

SEAD-63 EE/CA 
Seneca Army Depot Ac.tlvity 

SITE #1 SITE #2 SITE #3 · SITE #4 
PARTICULATE DATA PM 10 PM 10 PM 10 PM10 

Peak Concentration (ug/m3) 37 on 37 on 37 on 37 on 
23 July 95 23 July 95 5 July 95 5 July 95 

Arithmetic Mean (ug/m3) 16.9 16.6 16.4 15.8 
.. 

Standard Deviation 21 .4 21.1 23.0 23.0 

Geometric Mean (ug/m3) 15.1 14.8 14.8 14.2 

No. of 24-hr. Avgs. Above 150 ug/m3 0 0 0 0 

Number of Valid Samples 29 32 29 31 

Percent Data Recovery 90.6 100.0 90.6 96.9 

-· 
ulative Summary for April 1, 1995 through July 31, 1995 

p: \pit\projects\seneca\s63eeca\eeca\tables\finltbl\PM 10. WK4 
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SENECA-SEAD-l>l FINAL EE/CA 

Air concentrations of site chemicals of concern were estimated for this exposure pathway using 

excavation models recommended in the USEPA's "Models for Estimating Air Emission Rates 

from Superfund Remedial Actions" (EPA 45 l/R-93-00 I). Particulate emissions from soil 

excavation and loading into trucks are estimated with the following equation: 

E = k ( 0.0016) (M) [ U/2.2 ]1.3 
I 

[ XJ2 Jl.4 

Where: 

E - emissions (g) 

k = particle size multiplier (unitless) 

0.0016 = empirical constant (g/kg) 

M = mass of soil handled (kg) 

u = mean wind speed (m/sec) 

2.2 = empirical constant (rn/sec) 

X = percent moisture content (%) 

The construction worker receptor is assumed to work at the site for a one year period. To 

conservatively estimate potential particulate emissions from construction activities during this 

period. it was assumed that the entire area of the site (an approximate 4 acre area) is excavated to a 

depth of two meters over the course of one year as part of the site construction. This results in the 

following mass of soil removed: 

Mass = Area x Depth x Soil Bulk Density 

= 16.188 square meters x 2 meters x 1.5 g/cm3 x l 06 cm3 Jm3 

= 4.856 x IO l O grams 

= 4.856 x 107 kg 

Other parameter values for the model are as follows: 

k 
u 
X 

= 
= 
= 

0.35 for PM10 (eJ>A 1993) 

4.4 m/sec. average wind speed for Syracuse, NY (EPA 1985) 

I 0%, recommended default (EPA 1993) 

With these values for M, k, U and X, the emission rate (E) from excavation activities is calculated 

7,035 grams of PM10 over the course of a year. This emission rate would be representative if all 

soil excavated at the site were contaminated, and if local climatic factors did not suppress 

October :oo I 
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emissions. For example. precipitation, snow cover and frozen soil in the winter will minimize 

em1ss1ons. To account for these climatic/seasonal factors, it was assumed that emissions occur only 

half of the construction time. This results in a representative emission rate (E) of 3,517 grams/year. 

This is equivalent to an average emission rate of 14 g/day, 1.75 g/hr or 0.49 mg/sec, assuming 

emission occurs only during work days: 250 days/yr, 8 hr/day. 

Much greater short-term emissions are estimated for site grading with a bulldozer or tractor. This 

type of activity is assumed to occur for 90 work days (8-hour day) over the course of a year. The 

model equation for grading emissions is: 

E= 0.094 ( s )1.5 
xt.4 

Where: 

E = emission rate (g/sec) 

0.094 = empirical constant (g/sec) 

s = percent silt content(%) 

X = percent moisture content (%) 

Assuming the EPA-recommended default values of 8°/o for s, and 10% for X, the emission rate (E) 

from grading is calculated as 0.085 g/sec. Averaged over the course of a year with 90 8-hour days 

of grading emissions. this is 38.1 g/hr or I 0.6 mg/sec of PM Io emissions, assuming all emissions 

occur during working hours. 

Total annual average emissions from excavation and grading are estimated as 0.49 mg/sec+ 10.6 

mg/sec= 11.09 mg/sec. 

Localized exposure concentrations for construction workers are estimated with a simple box model. 

The model treats a defined surface area as a uniform emission source over the time period of 

interest. The box, or mixing volume, is defined by this surface area and an assumed mixing height. 

The emitted PM Io is assumed to mix uniformly throughout the box, with dilution from surface 

winds. 

The general model equation is: 

C= E 
(U)(W)(H) 
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Where: 

E 

u 
w 
H 

= 

= 
= 

emission rate, mg/sec 

wind speed, m/sec 

crosswind width of the area source, m 

mixing height. m 

FINAL EE/CA 

E and U are the same as defined or calculated above. The mixing area is based upon the area of the 

site estimated to be excavated during one hour. The area of SEAD-63, 16,188 square meters, may 

be excavated during 2000 hours of consnuction activity. The average hourly area worked then is: 

16, 188 -;- 2000 = 8· square meters. This area is assumed to be square, and W is the square root of 8 

m2, or 2.8 meters. H is assumed to be the height of the breathing zone, or l . 75 meters. 

With these values, the PM lo exposure concentration for a construction worker is calculated as 

0.51 mg/m3 . All of this PM10 was assumed to be airborne soil released from the site as 
represented by total soils (surface and subsurface). 

The concentration of particulate-associated chemicals in ambient air. then, is: 

Where: 

CA = cs x PM to x CF 

CA = 
cs = 
PM10 = 
CF = 

chemical concentration in air (mg!m3) 

chemical concentration in soil (mg/kg soil) 

PM10 concentration (uglm3) 

conversion factor ( l o-9 kg/ug) 

These calculated CA values are the inhalation EPCs for the dust inhalation scenarios. Table A-1 
(in Attachment A) show the inhalation EPCs for the future construction workers. 

Park Worker, Recreational Visitor, and Residential Receptors 

Ambient air normally contains particulate matter derived from various natural and anthropogenic 

sources, including soil erosion, fuel burning, automobiles, etc. The concentrations of airborne 

particulate matter were measured at SEDA over a four month period (April-July) in 1995. A 

summary of the data collected in this air sampling program is shown in Table F-7. Both Total 

Suspended Particulate Matter (TSP) and particulate matter less than I Oµrn aerodynamic diameter 

(PM Io) were measured. TSP includes all particles that can remain suspended in air, while PM Io 

October 200 I 
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includes only smaller particles that can be inhaled (particles larger than I Oµm diameter typically 

cannot enter the narrow airways in the lung). 

For this assessment, the highest 4-month average PM Jo concentration measured at any of the 

four monitoring stations was assumed to represent ambient air at the site. The entire particulate 

loading was assumed to be airborl)e soil released from SEAD-63 as represented by the surface 

soil EPCs for the site. 

The concentration of particulate-associated chemicals in ambient air, (CA), was calculated with 

the same equation [CA = CS x PM Io x CF] used for the construction worker, above. 

The ambient air exposure point concentrations used in the intake calculations are shown m 

Attachment A. 

The equation for intake is as follows (EPA, 1989a): 

Where: 

Intake (mg/kg/day) = CA x IR x EF x ED 

BWxAT 

CA = Chemical concentration in air (mg/m3) 

IR = Inhalation Rate (m3/day) 

EF = Exposure frequency (days/year) 

ED = Exposure duration (years) 

BW = Bodyweight (kg) 

AT = Averaging Time (days) 

The results of these calculations are shown in Attachment A. 

F.3.5.4 Incidental Ingestion of Soil 

The soil data collected from SEAD-63 •were compiled and the EPCs were selected for each 

compound. For the park worker, recreational visitor, and residential receptor exposures, soil data 

collected from the O to 2 foot interval were used in this analysis. since no surface soil samples 

were collected. For the construction worker exposure, all soil data were used as it is assumed 

that the construction worker will engage in intrusive activities. 

The equation for intake is as follows (EPA 1989a): 
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Where: 

cs = 
IR = 

CF = 
FI = 
EF = 
ED = 
BW = 
AT = 

Intake (mg/kg-day) = cs X m X CF X FIX EF X ED 
BWxAT 

Chemical Concentration in Soil (mg/kg soil) 

Ingestion Rate (mg soil/day) 

Conversion Factor ( 1 Kg/I 06 mg) 

Fraction Ingested from Contaminated Source (unitless) 

Exposure Frequency (days/years) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged -- days) 

The results of these calculations are shown in Attachment A. 

F.3.5.5 Dermal Contact with Soils/Sediments 

The same r~ceptors considered to have the potential to ingest soil may also contact the same soils 

dennally. These receptors include the park worker, construction worker, recreational visitor, and 

residential receptors. Risks due to exposure to sediments via dermal contact for park workers, 

recreational visitors, and residential receptors were also evaluated. 

As with the soil ingestion scenarios, the chemical concentration of the soils taken from the Oto 2 
foot depth were used as the exposure point concentrations for the park worker and recreational 

visitor. The chemical concentration of all soils was used as the exposure point concentration for 

the construction worker scenario. The measured maximum sediment concentrations were used 

as exposure point concentrations for the park worker and recreational visitor. 

The equation for the absorbed dose from dermal exposure is as follows, based on guidance in 

EPA 1992: 

Where: 

cs 
CF 

AF 

October ~00 I 

Absorbed Dose (mg/kg..aay) = CS x CF x AF x ABS x SA x EF x ED 
BWxAT 

= 
= 
= 

Chemical Concentration in Soil/Sediment (mg/kg soil) 

Conversion Factor (1 o-6 kg/mg) 

Soil to Skin Adherence Factor (mg/cm2) 
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ABS 

SA 

EF 

ED 

BW 

AT 

= 

= 

= 

= 

= 

= 

Absorption Factor (unitless) 

Skin Surface Area Available for Contact (cm2) 

Exposure Frequency (days/year) 

Exposure Duration (years) 

Body Weight (kg) 

FINAL EE.-CA 

Averaging Time (period over which exposure is averaged -- days) 

The product of the tenns CS, AF, and ABS represents the absorbed dose per event as defined in 

the EPA 1992 guidance. 

The exposure calcu1ations are summarized in Attachment A. 

Denna! exposure involves several unique exposure factors discussed briefly here. Specifically, the 

dennal exposure calculation considers the amount of exposed skin, the amount of soil/sediment that 

adheres to the skin and the degree to which a chemical may be adsorbed through the skin. 

The surface area of exposed skin depends on the size of an individual (especially adult vs. child). 

clothing worn. and the specific parts of the body that may directly contact the medium of concern 

(e.g., soil o~ groundwater during showering). USEPA recommendations were followed to select 

exposed skin surface areas for each scenario in this assessment. 

The assumptions for dermal exposure are listed in Table F-6. Selected assumptions regarding 

skin surface areas for dennal exposure for construction worker, park worker, and recreational 

visitor receptors are presented as follows : 

Construction Worker (Soil): The construction worker was assumed to wear a short-sleeved 

shirt. long pants, and shoes; therefore, the exposed skin surface is limited to the head, hands. and 

forearms. The USEPA's recommended surface area exposed to contaminated soil for the adult 

commercial/industrial receptor, 3300 cm2 (USEPA, 1999), was used to represent the RME 

scenario for the construction worker. 

Park Worker (Soil/Sediment): The park worker was conservatively assumed to address the 

same as an adult resident, wearing a ~hart-sleeved shirt, shorts and shoes. Therefore, the 

exposed skin surface is limited to the head, hands, forearms, and lower legs. The USEP A ( 1999) 

recommended value of 5700 cm2 for the adult residential- receptor was used to represent the 

RME scenario for the parker worker. 

Recreational Visitor - Child (Soil/Sediment): The recreational child was assumed to wear a 

short-sleeved shirt and shorts (no shoes) and therefore, the exposed skin is limited to the head, 

OClobcr 1001 
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hands, forearms, lower legs, and feet. The recommended surface area exposed to contaminated 

soil for the child is 2800 cm2 for a RME scenario (USEPA, 1999). 

The potential magnitude of exposure depends on the amount of soil that adheres to the exposed 

skin. Certain chemicals may be readily absorbed through the skin while others penetrate much 

more slowly or not at all. In the case of soil, some chemicals may be strongly bound to the m~trix. 

which reduces their ability to absorb through the skin. Chemical-specific absorption factors as 

provided by US EPA ( 1999) were used in this assessment. USEPA (1999) recommends dermal 

absorption fraction from soil for cadmium, arsenic, chlordane, DDT, Lindane, P AHs, PCBs, 

dioxins/furans, 2,4-Dichlorophenoxyacetic acid. and pentachorophenol. The USEPA I 999 

guidance also pro\'ides default dermal absorption factors for semivolatile organic compounds of 

I 0% as a screening method for the majority of SVOCs without dermal absorption factors. There 

are no default dermal absorption values presented for volatile organic compounds nor inorganic 

classes of compounds. The uncertainty related to the dermal exposure route will be addressed in 

the uncertainty assessment section (F .5 .4 ). 

F.3.5.6 Groundwater Ingestion 

All future r~ceptors may drink groundwater. The groundwater data collected from the site were 

compiled and the EPCs were selected for each compound. 

The equation for intake is as follows (EPA. I 989a): 

Where: 

cw 
IR 
EF 

ED 

BW 

AT 

Intake (mg/kg-day) = CW x IR x EF x ED 
BWxAT 

= Chemical Concentration in Water (mg/liter) 

= Ingestion Rate (liters/day) 

= Exposure Frequency (days/year) 

= Exposure Duration (years) 

= Bodyweight (kgJ 

= Averaging time (days) 

The results of these calculations are shown in Attachment A. 
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F.3.5.7 Dermal Contact to Groundwater or Surface Water while 

Showering/Bathing/Wading 

Recreational visitors may be exposed to groundwater while showering/bathing. Risks to 

residential receptors via dermal contact with groundwater or surface water while 

showering/bathing/wading were evaluated for comparative purposes only. The EPCs developed 

for ingestion of groundwater were used for this exposure route. Recreational visitors may also 

be exposed to surface water in the ditches during a wading event. The measured maximum 

surface water concentrations were used as EPCs for this scenario. The equation for the absorbed 
dose, taken from RAGS (EPA, 1989a) is as follows: 

Where: 

DA 

SA 

EF 

ED 

BW 

AT 

Absorbed Dose (mg/kg-day) = DA x SA x EF x ED 

BWxAT 

= 
= 
= 
= 
= 
= 

Absorbed dose per event per area of skin exposed (mg/cm2 - event) 

Skin surface area available for Contact (cm2) 

Exposure frequency (days/year) 

Exposure duration (years) 

Body weight (kg) 

Averaging time (period over which exposure is averaged, days) 

DA (mg/cm2 - event) was calculated as described in USEPAs Risk Assessment Guidance for 

Superfund, Volume I: Human Health Evaluation Manual. Supplemental Guidance: Dermal Risk 

Assessment Interim Guidance (USEPA, 1999). The following equations were used to evaluate 

the dermal absorbed dose per event per area of skin exposed: 

For organic compounds: 

If ET~ t*, then: 

If ET> t*, then: 

where for both equations: 

Octoba :oo I 

DA =2 ~ x cw x CF 
• 

[
. ET 1 + 3B + 3B

2 
] 

DAevent = KP X CW X CF --+ 2,( 2 ) 
I+ B (1 + B) 
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Kp 
CW 

ET 

B 

't 

t* 

CF 

= 

= 
= 

= 
= 

= 

Dennal penneability coefficient (cm/hr) 

Chemical Concentration in Water {mg/1) 

Exposure Time (hours/event) 

FTNALEE/CA 

Dimensionless ratio of the permeability of the stratum comeum relative 

to the penneability across the viable epidermis (and any other 

limitations to chemical transfer through the skin, including ~learance 
into the cutaneous blood). 

Lag time per event (hours/event) 

Time to reach steady-state (hr)= 2.4. 

Volume Conversion Factor= 0.001Ucm3 

The exposure time for showering or wading was assumed to be I hour/day for the RME, as 

recommended in the Dennal Risk Assessment Interim Guidance (USEPA, 1999) for the 

showering scenario. The entire body surface may be exposed during showering. EPA 1999 

recommends a surface area value of 6600 cm2 for the RME as representative of the entire body 

of a child. For the wading scenario, skin contact surface was conservatively assumed to be as 

half of the total body surface, 3300 cm2. 

Lag times per event ('t), B. and Kp were taken from a list in Table B.2 of the Dermal Risk 

Assessment Interim Guidance. All chemicals not having lag times were derived using the 

following equation: 

where: 

l_,c = 
D . .-c = 

MW = 

,2 
r=__§.£_ 

6D 
SC 

Apparent thickness of skin, assumes 0.001 cm 

Effective diffusivity for chemical transfer through the skin (cm2/hr), 
D = I X 10<-2.80-0.00S6MW) 

.'iC .\"C 

Molecular weight of the compound. 

When no organic Kp value was available, a value was calculated using the following equation: 

Where: 

October 200 I 

Log Kp = -2.80 + 0.67 log Kow - 0.0056 MW 

Kow = Octanol/water partition coefficient 
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For inorganics, DA was calculated by: 

DA= ~xCW x ETxCF 

Kp values for inorganic chemicals were taken from Table 3.1 of the Denna! Risk Assessment 

Interim Guidance (USEPA, 1999). As recommended by USEP A ( 1999), a default value of 1 x 

1 o-3 cm/hr was used for all inorganics with no specific Kp values. 

Exposure to chemicals in groundwater during showering occurs via two routes: inhalation of 

volatile chemicals, which partition into the air from the hot shower water, and dermal contact. 

The analysis of these two exposure routes assumes that release of volatile chemicals to the air 

occurs quickly, and that only the quantities which remain in the water stream are available for 

dermal contact. The calculations of exposure from inhalation assume that the water from the 

shower nozzle has the same concentration as groundwater, and the groundwater EPC is used. 

However, for dermal contact, the EPCs are most correctly first adjusted-to subtract the amount of 

each chemical that partitions into the air. This adjustment prevents "double counting" the 

potential effect of the portion of certain chemicals that escape the water into the air of the 

shower. 

For SEAD-63, the groundwater EPC was not adjusted to account for volatile losses during 

showering before considering dermal exposure. Although inhalation and dermal exposures from 

showering were assessed for SEAD-63, volatile losses during showering were determined to be 

one percent or less for any compound. and there were no toxicity factors for any compounds 

which might be inhaled during showering. For simplicity, the groundwater EPC was used 

directly to assess dermal exposures from shower water for this site. 

The dermal exposure calculations, where applicable, are summarized in Attachment A. 

F.3.5.8 Inhalation of Groundwater or Surface Water while Showering/Bathing 

• 
While showering, a receptor may inhale organic compounds released from the hot water supply. 

Most inorganic compounds potentially found in groundwater, such as metals, are nonvolatile. 

Therefore, this pathway is not complete for inorganics in water. 

No volatile organic compounds were detected in the groundwater at SEAD-63. Therefore, this 

pathway was not evaluated further in this risk assessment. 
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F.4 Toxicity Assessment 

The objective of the toxicity assessment is to weigh available evidence regarding the potential of 

the chemicals to cause adverse effects in exposed individuals, and to provide, where possible, an 

estimate of the relationship between the extent of exposure to a chemical and the increased 

likelihood and/or severity of adverse effects. The types of toxicity inform;ation considered in this 

assessment include the reference dose (RID) and reference concentration (RfC) used to evaluate 

noncarcinogenic effects, and the slope factor and unit risk to evaluate carcinogenic potential. 

Most toxicity information used in this evaluation was obtained from the Integrated Risk 

Information System (IRIS). If values were not available from IRIS, the Health Effects 
Assessment Summary Tables (HEAST) (EPA, 1997) were consulted. Finally, the toxicity values 

withdrawn from IRIS and other values quoted by EPA Region III RBC table USEPA were 

consulted to provide any additional values not included in these two sources. The toxicity 

factors used in this evaluation are summarized in Table F-8 for both noncarcinogenic and 

carcinogenic effects. 

F.4.1 Noncarcinogenic Effects 

For chemi~als that exhibit noncarcinogenic (i.e., systemic) effects, authorities consider 

organisms to have repair and detoxification capabilities that must be exceeded by some critical 

concentration (threshold) before the health effect is manifested. For example, an organ can have 

a large number of cells performing the same or similar functions that must be significantly 

depleted before the effect on the organ is seen. This threshold view holds that a range of 

exposures from just above zero to some finite value can be tolerated by the organism without an 

appreciable risk of adverse effects. Health criteria for chemicals exhibiting noncarcinogenic 

effects for use in risk assessment are generally developed using USEPA Rills and RfCs 

developed by the RfD/RfC Work Group and included in the IRIS. In general, the RfD/RfC is an 

estimate of an average daily exposure to an individual (including sensitive individuals) below 
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which there will not be an appreciable risk of adverse health effects. The RfD/RfC is derived 

using uncertainty factors ( e.g., to adjust from animals to humans and to protect sensitive 

subpopulations) to ensure that it is unlikely to underestimate the potential for adverse 

noncarcinogenic effects to occur. The purpose of the RfD/RfC is to provide a benchmark against 

which an intake (or an absorbed dose in the case of dermal contact) from human exposure to 

various environmental conditions might be compared. Intake of doses that are significantly 

higher that the RfD/RfC may indicate that an inadequate margin of safety could exist for 

exposure to that substance and that an adverse health effect could occur. 

F.4.1.1 References Doses for Oral and Inhalation Exposure 

The types of toxicity values used to evaluate the noncarcinogenic effects of chemicals include 

RfDs for oral exposure, and RfCs for inhalation exposure. RfDs and RfCs represent thresholds 

for toxicity. They are derived such that human lifetime exposure to a given chemical via a given 

route at levels at or below the RfD or RfC, as appropriate, should not result in adverse health 

. effects, even for the most sensitive members of the population. The chronic RfD or RfC for a 

chemical is ideally based on studies where either animal or human populations were exposed to a 

given chemical by a given route of exposure for the major portion of the life span (referred to as 

a chronic s~dy). Various effect levels may be determined in a study; however, the preferred 

effect level for calculating noncarcinogenic toxicity values is the no-observed-adverse-effect 

level, or NOAEL. Second to the NOAEL is the lowest-observed-adverse-effect level, or 

LOAEL. 

The oral RID is derived by determining dose-specific effect levels from all the available 

quantitative studies, and applying uncertainty factors and/or a modifying factor to the most 

appropriate effect level. . Uncertainty factors are intended to account for 1) the variation in 

sensitivity among members of the human population. 2) the uncertainty in extrapolating animal 

data to humans, 3) the uncertainty in extrapolating from data obtained in a study that is less than 

lifetime exposure, 4) the uncertainty in using LOAEL data rather than NOAEL data, and 5) the 

uncertainty resulting from inadequacies in the data base. The modifying factor may be used to 

account for other uncertainties such as inadequacy of the number of animals in the critical study. 

Usually each of these uncertainty factors is set equal to I 0, while the modifying factor varies 

between one and 10. RfDs are reported•as doses in milligrams of chemical per kilogram body 

weight per day (mg/kg-day). 

The inhalation RfC is derived by determining concentration-specific effect levels from all of the 

available literature and transforming the most appropriate concentration to a human RfC. 

Transformation usually entails converting the concentration and exposure duration used in the 

study to an equivalent continuous 24-hour exposure, transforming the exposure-adjusted value to 
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account for differences in animal and human inhalation, and then applying uncertainty factors 
and/or a modifying factor to the adjusted human exposure concentration to arrive at an RfC. The 

uncertainty factors potentially used are the same ones used to arrive at an RfD (see above). RfCs 

are reported as concentrations in milligrams of chemical per cubic meter of air (mg/m3). To use 

the RfCs in calculating risks, they were converted to inhalation reference doses in units of 
milligrams of chemical per kilogram of body weight per day (mg/kg/day). This conversion was 
made by assuming an inhalation rate of 20 m3 /day and an adult body weight of 70 kg. Thus: 

Inhalation Reference Dose (mg/kg/day)= Ruf mf)x(20m3)x(-1-) . v~lm ~ m~ 

F.4.1.2 Reference Doses for Dermal Exposure 

At this time, chemical specific dermal toxicity factors are not available. This risk assessment 
evaluated risks from dermal contact with contaminants according to the most recent EPA 

guidance on dermal risk assessment (USEPA. 1999). The guidance pr<?~ides an approach which 
accounts for the fact that most oral RfDs are expressed as the amount of substance administered 
per unit time and body weight. whereas exposure estimates for the dermal pathway are expressed 
as absorbed ·dose. Primarily, a dermal RfD was estimated from the oral RfD by adjusting for the 

gastrointestinal absorption efficiency. For compounds recommended by TablJ 4.1 of the 
guidance for adjustment of toxicity factors, the GI absorption efficiency values in the table were 

I 

used to calculate the dermal RID. For all other compounds, oral RfDs were used to evaluate 
I • 

dermal exposure risks, i.e .. a GI absorption efficiency value of I was used. Oral absorption 
factors and the calculated dermal RfDs are shown in Table F-8. 

F.4.1.3 Exposure Periods 

As mentioned earlier, chronic RfDs and RfCs are intended to be set at levels such that human 
lifetime exposure at or below these levels should not result in adverse health effects, even for the 
most sensitive members of the population. These values are ideally based on chronic exposure 
studies in humans or animals. Chronic exposure for humans is considered to be exposure of 
roughly seven years or more, based on. exposure of rodents for one year or more in animal 
toxicity studies. For day care children and construction workers, chronic RfDs and RfCs were 

used to conservatively assess risks for shorter exposure peria:ds. 

F.4.2 

Oaobcr:001 

Carcinogenic Effects 
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For chemicals that exhibit carcinogenic effects, most authorities recognize that one or more 

molecular events can evoke changes in a single cell or a small number of cells that can lead to 

tumor formation. This is the non-threshold theory of carcinogenesis, which purports that any 

level of exposure to a carcinogen can result in some finite possibility of generating the disease. 

Generally, regulatory agencies assume the non-threshold hypothesis for carcinogens in the 

absence of infonnation concerning the mechanisms of action for the chemical of concern. 

USEPA's Carcinogen Risk Assessment Verification Endeavor (CRAVE) has developed slope 

factors and unit risks (i.e., dose-response values) for estimating excess lifetime cancer risks 

associated with various levels of lifetime exposure to potential human carcinogens. The 

carcinogenic slope•factors can be used to estimate the lifetime excess cancer risk associated with 

exposure to a potential carcinogen. Risks estimated using slope factors are considered unlikely 

to underestimate actual risks, but they may overestimate actual risks. Excess lifetime cancer 

risks are generally expressed in scientific notation. An excess lifetime cancer risk of I x 1 o-6 
(one in a million), for example, represents the probability of an individual developing cancer 

over a lifetime as a result of exposure to the specific carcinogenic chemical. USEPA considers 

total excess lifetime cancer risks within the range of I o-4 ( one in ten .. thousand) to I o-6 (EPA, 

1989a) to be acceptable when developing remedial alternatives for cleanup of Superfund Sites. 

In practice, slope factors are derived from the results of human epidemiology studies or chronic 

animal bioassays. The data from animal studies are fitted to the linearized, multistage model and 

a dose-response curve is obtained. The upper limit of the 95th percentile confidence-interval 

slope of the dose-response curve is subjected to various adjusnnents, and an interspecies scaling 

factor is applied to conservatively derive the slope factor for humans. This linearized multistage 

procedure leads to a plausible upper limit of the risk that is consistent with some proposed 

mechanisms of carcinogenesis. Thus, the actual risks associated with exposure to a potential 

carcinogen are not likely to exceed the risks estimated using these slope factors, but they may be 

much lower. Dose-response data derived from human epidemiological studies are fitted to 

dose-time-response curves on an ad-hoc basis. These models provide rough but plausible 

estimates of the upper limits on lifetime risk. Slope factors based on human epidemiological 

data are also derived using very conservative assumptions and, as such, are considered unlikely 

to underestimate risks. In summary, while the actual risks associated with exposures to potential 

carcinogens are unlikely to be higher than the risks calculated using a slope factor, they could be 

considerably lower. 

In addition, there are varying degrees of confidence in the weight of evidence for carcinogenicity 

of a given chemical. The USEPA system involves characterizing the overall weight of evidence 

for a chemical's carcinogenicity based on availability of animal, human, and other supportive 

data. The weight-of-evidence classification is an attempt to determine the likelihood that the 
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agent is a human carcinogen. and thus qualitatively affects the estimation of potential health 

risks. Three major factors are considered in characterizing the overall weight of evidence for 

carcinogenicity: (I) the quality of e,·idence from human studies. (2) the quality of evidence 

from animal studies. which are combined into a characterization of the overall weight of 

evidence for human carcinogenicity; and (3) other supportive information which is assessed to 

determine whether the overall weight of evidence should be modified. USEPA's final 

classification of the overall weight of evidence includes the following five categories: 

Group A - Human Carcinogen - There is sufficient evidence from epidemiological studies to 

support a causal association bet\veen an agent and cancer. 

Group B - Probable Human Carcinogen - There 1s at least limited evidence from 

epidemiological studies of carcinogenicity to humans (Group BI) or that. in the absence of 

adequate data on humans. there is sufficient evidence of carcinogenicity in animals (Group B2). 

Group C - Possible Human Carcinogen - There is limited evidence of carcinogenicity 111 

animals in the absence of data on humans . 

Group D - l"ot Classified - The evidence for carcinogenicity in animals is inadequate. 

Group E - No Evidence of Carcinogenicity to Humans - There is no evidence for 

carcinogenicity in at least t\vo adequate animal tests in different species. or in both 

epidemiological and animal studies. 

Slope factors and unit risks are developed by the USEPA based on epidemiological or animal 

bioassay data for a specific route of exposure. either oral or inhalation. For some chemicals. 

sufficient data are available to develop route-specific slope factors for inhalation and ingestion. 

For chemicals with only one route-specific slope factor but for which carcinogenic effects may 

also occur via another route. the available slope factor may be used by the USEPA to evaluate 

risks associated with several potential routes of exposure (EPA. 1989b ). 

A number of the chemicals of potential concern have been classified as carcinogens or potential 

carcinogens by USEPA. and each of these has also been assigned a carcinogenicity 

weight-of-evidence category. as shown in Table F-8. These chemicals are : 

Group A - Human Carcinogens 

Arsenic 

Benzene 
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Chromium VI 

Nickel 

Group B - Probable Human Carcinogens 

Chloroform 

Benzo( a )anthracene 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

Benzo(k )fl uoranthene 

Carbazole 

Chrysene 

Dibenz( a.h )anthracene 

lndeno( 1.2.3-cd)pyrene 

bis(2-Ethylhexyl)phthalate 

DDD. 4A'-

DDE. 4.4'-

DDT. 4.4'-

Dieldrin 

Heptachlor epoxide 

Chlordane 

Antimony 

Beryllium 

Cadmium 

Lead 

Aroc lor-1260 

Pentachlorophenol 

Group C - Possible Human Carcinogens 

4-Methylphenol 

naphthalene 

Fl~.-\L EE'C \ 

All remaining chemicals of concern are either not found to have weight of evidence rankings or 

are Group D or E. Group D classification means that the data are insufficient to make a 

determination regarding carcinogenic potential while Group E compounds have been 

conclusively found to be non-carcinogenic. Chemicals of potential concern found at the AOCs 

,,.,·ith potential carcinogenic effects are shown in Table F-8 along with their cancer slope factors. 
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F.-t2.l Cancer Slope Factors for Oral and Inhalation Exposure 

The types of toxicity values used to evaluate the carcinogenic effects of chemicals include slope 

factors (SFs) for oral exposure. and unit risk factors (URFs) for inhalation exposure. Oral slope 

factors are reported as risk per dose (mg/kg-day)* 1. Inhalation unit risk factors are reported in 

units of risk per concentration (mg!m3_t I. To make use of the unit risk factors in calculating 

risks they first had to be converted to 'inhalation slope factors in units of (mg/kg-day)- 1. This 

conversion was made by assuming an inhalation rate of 20 m3 /day and an adult bodyweight of 

70 kg. Thus: 

. ( )-1 . . . ug dav 1 000ug 
Inhalation slope factor (mg/kg-daytl = LnuRrsk - ; x --J -; x 70kg x · 

nr 20m· mg 

F.4.2.2 Cancer Slope Factors for Dermal Exposure 

As discussed above. USEPA has not derived toxicity values for the dermal route of exposure. In 

the absence of dermal reference toxicity values. USEPA has suggested (EPA. I 999) that it is 

appropriate to modify an oral slope factor so it can be used to estimate the risk incurred by 

dermal exposure. The oral slope factors were converted to dermal slope factors by dividing by 

the oral absorption efficiency recommended by EPA. The same values presented in Section 

5.4.1.2 \vere used. however. if chemical specific modification factors were unavailable. oral 

values were used without adjustment. 

F.4.2.3 Toxic Equinlency Factors 

When slope factors and unit risks were not available for all potentially carcinogenic members of 

a chemical class. toxicity values were calculated using toxicity equivalency factors (TEFs). 

TEFs are values that compare the carcinogen ic potential of a gi\'en chemical in a class to the 

carcinogenic potential of a chemical in the class that has a verified slope factor and/or unit risk . 

USEPA has provided TEFs for PAHs (EPA. 1993b). TEF values are as follows: 

Octohcr ;uu I 

PAH 4 TEF 
Benzo( a )pyrene 1.0 

Benzo( a )anthracene 0.1 

Benzo(b )tluoranthene 0. 1 

Benzo(k )fl uoranthene 0 .01 

Dibenzo( a.h )anthracene 1.0 

Chrysene 0.00 1 
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Indeno( I .2 . .3-cd)pyrene 0.1 

To calculate a slope factor or unit risk for a given PAH the appropriate TEF value is multiplied 

by the slope factor or unit risk for benzo(a)pyrene. 

F.5 Risk Characterization 

F.5.1 Introduction 

To characterize risk. toxicity and exposure assessments were summarized and integrated into 

quantitative and qualitative expressions of risk. To characterize potential noncarcinogenic 

effects. comparisons were made bet\'.:een projected intakes of substances and toxicity values. To 

characterize potential carcinogenic effects. probabilities that an individual will develop cancer 

over a lifetime of exposure are estimated from projected intakes and chemical-specific 

dose-response information. Major assumptions. scientific judgments. and. to the extent possible. 

estimates of the uncertainties em bodied in the assessment are also presented. 

F.5.1. 1 Noncarcinogenic Effects 

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a 

specified time period with an RID derived for a similar exposure period. This ratio of exposure 

to toxicity is called a hazard quotient according to the following equation: 

\Vhere: 

E 
RID = 

No11cancer Hazard Quotient = EIRJD 

Exposure level or intake (mg/kg-day). and 

Reference Dose (mg/kg-day) 

The noncancer hazard quotient assumes that there is a level of exposure (i .e .. an RID) below 

which it is unlikely for even sensitive populations to experience adverse health effects. If the 

exposure level (E) exceeds the threshold (i.e .. If E/RID exceeds unity) there may be concern for 

potential noncancer effects. 

To assess the overall potential for noncarcinogenic effects posed by more than one chemical. a 

hazard index (HI) approach has been developed by the USEPA. This approach assumes that 

simultaneous sub-threshold exposures to several chemicals could result in an adverse health 

effect. It also assumes that the magnitude of the adverse effect will be proportional to the sum of 

the ratios of the subthreshold exposures to respective acceptable exposures . 
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This is expressed as: 

Where: 

E· I = 

RfDi = 

HI= E JIRJD J + E 2IRJD 2 + ... +E /RJD i 

the exposure level or intake of the I toxicant. and 

reference dose for the jth toxicant. 

fl'.;AL EE.·C\ 

While any single chemical with an exposure level greater than the toxicity value will cause the 

HI to exceed unit:- for multiple chemical exposures. the HI can also exceed unity even if no 

single chemical exposure exceeds its RID. The assumption of dose additivity reflected in the HI 

is best applied to compounds that induce the same effects by the same mechanisms. Applying 

the HI to cases where the known compounds do not induce the same effect may overestimate the 

potential for effects. To assess the overall potential for noncarcinogenic effects posed by several 

exposure pathways. the total HI for chronic exposure is the sum of the Hi's for each path\',,ay. for 

each receptor. 

F.5.1.2 Carcinogenic Effects 

For carcinogens. risks are estimated as the incremental probability of an individual developing 

cancer over a lifetime as a result of exposure to the potential carcinogen ( i.e .. excess individual 

lifetime cancer risk). The slope factor converts estimated daily intakes averaged over a lifetime 

of exposure directly to incremental risk of an individual developing cancer. It can generally be 

assumed that the dose-response relationship will be linear in the lov.·-dose portion of the 

multistage model dose-response cur. e. Under this assumption. the slope factor is a constant. and 

risk will be directly related to intake. Tllus. the following linear low-dose equation was used in 

this assessment: 

Where: 

Risk = 
CDI = 
SF = 

Risk = CDI x SF 

A unitless probability of an individual developing cancer. 

Chronic Daily Intake over 70 years (mg/kg-day). and 

Slope Factor (mg/kg-day)- I 

Because the slope factor is often an upper 95th-percentile confidence limit of the probability of a 

response and is based on animal data used in the multistage model . the carcinogenic risk will 
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generally be an upper-bound estimate. This means that the "true risk" is not likely to exceed the 

risk estimate derived through this model and is likely to be less than predicted. 

For simultaneous exposure to several carcmogens. the USEPA assumes that the risks are 

additive. That is to say: 

Where: 

RiskT = 
Riski = 

; 

RiskT = Riskl + Risk2 + ... + Riski 

Total cancer risk. expressed as a unitless probability. and 

Risk estimate for the ith substance. 

Addition of the carcinogenic risks is valid when the following assumptions are met: 

• doses are low, 

• no synergistic or antagonistic interactions occur. and 

• similar endpoints are evaluated. 

According to guidance in the National Contingency Plan. the target overall lifetime carcinogenic 

risks from ~xposures for determining clean-up levels should range from I o-4 to l o-6. 

F.5.2 Risk Summan· 

Human health risks were calculated for three future exposure scenarios at SEAD-63. The 

receptors and exposure scenarios were based on the expected future land use for SEAD-63. 

which is as a conservation and recreation area. The potential exposure patlnvays associated with 

each receptor are summarized in Figure 2-12 in Section 2 of Appendix A. 

The potential exposure routes associated with each exposure scenario are as follows: 

Park worker: Inhalation of ambient air. ingestion of soil. dermal contact with soil. ingestion of 

groundwater. dermal contact with ditch water. and dermal contact with ditch sediment. 

Construction worker: Inhalation of amoient air. ingestion of soil. and dermal contact with soil. 

Recreational visitor (child): Inhalation of ambient air. ingestion of soil. dermal contact with 

soil. ingestion of groundwater. dermal contact with groundwater while shov.:ering. dermal 

contact with ditch water. and dermal contact with ditch sediment. 
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In addition. inhalation of ambient air. ingestion of soil. dermal contact with soil. ingestion of 

groundwater. dermal contact with groundwater while showering, dermal contact with ditch 

water. and dermal contact with ditch sediment were evaluated for residential receptors for 

comparat ive purposes only. Future residential use of the site is highly unlikely. 

Cancer and n~m-cancer risks at SEAD-63 were calculated for all applicable exposure routes and 

are presented in Table F-9. The table also serves as a guide to the tables in Attachment A that 

show risk calculations for each exposure route. The USEPA defined targets for lifetime cancer 

risk range from I o-4 to I o-6: the non-cancer hazard index is less than one. The total cancer risk 

for the Park worker (SE-05). the Construction worker (9E-08). and the recreational visitor (child) 

(8E-05) is within the USEPA target risk range. The total non-cancer hazard index from all 
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4E-04 

1E-01 
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4E-03 
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exposure routes is less than one for the Park worker. Construction worker. and Recreational 

visitor ( child). The total non-cancer hazard index for a child resident and the lifetime cancer risk 

for a resident slightly exceed USEPA target risk range (non-cancer hazard index of 2 for the 

chi Id and cancer risk of I E-4 for the resident) . The total non-cancer hazard index for an adult 

resident is 0.7. which is within the USEPA target risk range. 

The driven risks for recreational visitor (child) and resident receptors are exposure to 

benzo(a)pyrene and dibenz(a.h)anthracene in surface water. These two constituents were only 

detected in one out of 22 samples. In addition. the ditch at the site is usually dry except during 

storm period. The vegetation obser,ed in the ditches. i.e .. cattail. verifies this conclusion since 

canails prefer saturated soil conditions to flooded conditions. Therefore, risks driven by these 

two constituents are most likely significantly lower than indicated by the mini-risk assessment. 

F.5.3 Risk Characterization for Lead 

Lead was not detected above background le\·els in soil or groundwater. Therefore. lead is not a 

compound of concern. 

F.5.4 Uncertainn· Assessment 

All risk assessments involve the use of assumptions. judgements. and imperfect data to varying 

degrees. This results in uncertainty in the final estimates of risk. There are uncertainties 

associated with each component of the risk assessment from data collection through risk 

characterization. For example. there is uncertainty in the initial selection of substances used to 

characterize exposures and risk on the basis of the sampling data and available toxicity 

information. Other sources of uncertainty are inherent in the toxicity values for each substance 

and the exposure assessments used to characterize risk. Finally. additional uncertainties are 

incorporated into the risk assessment when exposures to several substances across multiple 

pathways are summed. Areas of uncertainty in each risk assessment step are discussed below. 

F.5.4.1 Uncertain~· in Data Collection and Evaluation 

Uncertainties in the data collection/evalu4ation step of the risk assessment focus on determining 

whether enough samples were collected to adequately characterize the risk. and if sample 

analyses were conducted in a qualified manner to maximize the confidence in the results. 

Results of the sample analyses were used to develop a database. which includes a complete list 

of the chemicals. by media and their representative concentrations used in the risk assessment. 

The sampling and analysis addressed various objectives in addition to the risk assessment. 

Therefore. the samples were not collected randomly but were collected from areas of the site 
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with the greatest likelihood to be contaminated. This type of non-random sampling biases the 

data collected toward overestimating chemical concentrations from the site. 

All chemicals detected that were potentially site-related were retained m this assessment. 

Chemicals that were never detected were eliminated from the assessment. This practice may 

slightly underestimate risks due to low levels (i.e., below the sample quantitation limit) of 

eliminated chemicals. Since samples were collected at areas where concentrations were 

expected to be high and the maximum concentrations were used for the assessment. it is very 

unlikely that any chemicals were present at the site at health-significant levels and not detected 

in at least one sample. Howe,·er. if this did occur. this assumption will underestimate risk. The 

maximum concentFations were used to calculate site-related risks. Since that assumption implies 

chronic exposure to the maximum concentration. this assumption is likely to overestimate risk. 

F.5.4.2 Uncertain!)· in Exposure Assessment 

There are inherent uncertainties in predicting future land uses and future chemical 

concentrations. Future land use scenarjos were based on current plan_s to develop this portion of 

SEDA into a recreation and conservation area . 

A large part of the risk assessment is the estimation of risks for a broad set of exposure scenarios 

and pathways. If exposure does not occur. no risks are present. This assessment does not factor 

in the probability of the exposure occurring. For certain pathways. exposure may be extremely 

unlikely. For example. the future receptors are assumed to drink groundwater. It is unlikely that 

this ,vi II occur. since the aquife r beneath the site is not believed to be productive enough to 

supply a continuous source of potable water. This assumption yields an overestimate of risk for 

this scenario. 

Once pathways are identified. exposure point concentrations must be estimated. There is always 

some doubt as to how ,veil an exposure model approximates the actual conditions receptors w ill 

be exposed to at a given site. Key assumptions in estimating exposure point concentrations and 

exposure assumptions and their potential impact on the assessment are described in the following 

paragraphs. 

As summarized in Table F-9. there are many factors that determine the level of exposure for each 

exposure pathway. These factors include inhalation rates. ingestion rates. exposure frequencies . 

exposure durations, body weight. etc. The values for these exposure factors must be selected by the 

risk assessor to represent each receptor. For the scenarios in this risk assessment. upper bound 

values were selected for each exposure factor. In the calculations of exposure. these multiple 
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upper-bound exposure factor estimates compound to yield intakes and absorbed doses that 

overestimate likely exposure levels. 

The EPCs (i .e .. maximum concentrations) derived from the measured chemical concentrations are 

assumed to persist without change for the entire duration of each exposure scenario. It is likely that 

some degradation would occur over time. particularly for some of the organic compounds. which 

would reduce the current concentrations. Therefore, this steady state assumption tends to 

overestimate exposure levels. 

F.5.4.3 Uncertain~· in Toxicity Assessment 

Of the chemicals of potential concern. a number had no reference dose or slope factors . They 

are : 

• dibenzofuran 

• phenanthrene 

• calcium 

• lead 

• magnesium 

• potassium 

• sodium 

Several of these compounds have toxicity information such as weight of evidence classification 

indicating a strong potential for adverse health effects. particularly lead. The absence of toxicity 

values for these chemicals tends to underestimate risks. 

There is considerable uncertainty inherent in the toxicity values for both carcinogens and 

noncarcinogens. Many of the studies are based on animals and extrapolated to humans, and in 

some cases. subchronic studies must be used to assess chronic effects. Most cancer slope factors 

are calculated using a model that extrapolates low dose effects from high dose animal studies. 

Because toxicity constants are generally based on the upper limit of the 95th-percentile 

confidence interval or incorporate safety factors to compensate for uncertainty. chemical-specific 

risks may be overestimated. 

For dermal exposure. a default dermal absorption factor of 0.1 was used for semivolatile organic 

compounds. and therefore led to the uncertainty of risks associated with dermal exposure. Oral 

toxicity values were used to evaluate risks associated with dermal exposure by adjusting 

gastrointestinal absorption efficiency recommended by USEPA ( 1999). EPA recommends a 

I 00% gastrointestinal absorption efficiency value for chemicals not listed in Table 4. I of the 

Dermal Risk Assessment Interim Guidance (US EPA. I 999). This assumption may contribute to 
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an underestimate of risks for compounds that are actually poorly absorbed. In addition. dermal 

contact with a chemical may also result in direct dermal toxicity. such as allergic contact 

dermatitis. urticaria) reactions. chemical irritations. and skin cancer. which was not evaluated 

using the USEPA ·s recommended approach. Therefore. dennal risks evaluated in the report 

does not address potential dermal toxicity associated with direct contact. 

F.5.4.4 Uncertainty in Risk Characterization 

Uncertainties in the toxicity assessment are compounded under the assumption of dose additivity 

for multiple substance exposure. That assumption ignores possible synergisms and antagonisms 

among chemicals. and assumes similarity in mechanisms of action and metabolism. Overall. 

these assumptions would tend to overestimate risk. Similarly. risks summed for chemicals 

having various weight-of-evidence classifications as well as different target organs may also tend 

to overestimate risk. 

F.6 Ecological Risk Assessment (ER.\) 

F.6.1 Objectives and Overview 

In addition to the evaluation of human health. this mini-risk assessment considers the risk posed 

by the site to its ecological communities. This ecological risk assessment (ERA) is intended to 

indicate the potential. if any. of chemicals found at the site to pose a risk or stress to plants or 

animals that may inhabit or visit the land proposed to be developed into a conservation and 

recreation area. 

An ecological field survey specific to SEAD-63 has not been performed. However. other areas 

of SEDA have been studied to characterize the ecological communities at SEDA in general and 

at specific SEADs (e.g. SEADs 16. 17. 25 and 26). Field surveys during the Remedial 

Investigations of these SEADs produced an understanding of the habitat. vegetative communities 

and wildlife species present at the site. Since the land at SEAD-63 is environmentally similar to 

the other areas at SEDA studied in depth. the existing ecological characterizations are considered 

to apply as well to SEAD-63. and this mini-ERA is based· upon the findings of these prior field 
• surveys. 

As preceding sections of this report have indicated. the exi·sting SEAD-63-specific database of 

chemical and physical information was developed to characterize the types, locations, and 

concentrations of chemicals in soil. groundwater. surface water and sediment. Calculations in 

this mini-ERA are conservatively based on the maximum concentrations of each chemical 

detected in each medium of potential concern to ecological receptors (soil for SEAD-63). 

Oc1obcr : 0U1 

Page F-6S 
P PIT P,~, recuS E\:E C.-\ 5t•) EE.CX£EC..\ .SECTIO\:S'.Rcn sed Fini l31.R. ISKt-3rl DOC' 



Fl '- AL EE. C., 

The ERA addresses potential risks to the following biological groups and special-interest 

resources associated with the site: vascular vegetation. wildlife. aquatic life. endangered and 

threatened species, and wetlands. The focus of the ERA lies in the evaluation of the potential 

toxicity of each constituent of potential concern (COPC) in soil and defines toxicity benchmark 

values that will be used to calculate the ecological risk quotient. 

The purpose of the ERA is to evaluate the likelihood that adverse ecological effects are occurring 

or may occur as a result of exposure to chemicals associated with the site based on a weight-of­

evidence approach. An ecological risk does not exist unless a given contaminant has the ability 

to cause one or mote adverse effects and it is contacted by. an ecological receptor for a sufficient 

length ohime. or at a sufficient intensity to elicit the identified adverse effect(s) (EPA. 1994b). 

In this ERA. ecological receptors were determined based on prior studies at SEDA. Impacts 

from exposure to these receptors are determined using conservative assumptions to assure that a 

reasonable degree of protection is maintained. Ecological risk is then presented in tenns of a 

hazard quotient (HQ). which is defined as the ratio of the estimated exposure point concentration 

to an appropriate toxicity reference value (TRY). Separate HQs are calculated for each 

contamina~tJreceptor pair and are summed. if appropriate. to derive a site-\vide hazard index 

(HI). Uncer1ainties are the greatest and arise from extrapolation of the available toxicity data 

and inference regarding exposure. In general. ratios of exposure point concentration to TRY 

greater than I are considered to indicate a potential risk. Due to the uncertainties associated with 

using this approach. safety factors are considered in interpreting the findings . HQs between 1 

and IO are interpreted as having some potential for adverse effects: whereas. HQs between 10 

and 100 indicate a significant potential for ad\erse effects. HQs greater than I 00 indicate that 

adYerse effects can be expected. 

F.6.2 Problem Formulation 

Problem formulation establishes the goals. breadth. and focus of the ERA through the following: 

• Identification of the ecological CO PCs 

• Characterization of ecological communities 

• Selection of assessment endpoints 

• Presentation of an ecological conceptual site model 

• Selection of an analysis plan (including measures of effects). 

Each of these steps is described 1n the fol lowing sections. 

Page F-69 
P P IT Pro1ects·.SE'-EC., ·S<•.•EEC A\EEC., ,SE(710-.;s·•.R<" ><d F,noi, '.R15Ku3 r l DOC 



SESECA - SEAD·•· ' FISAL EEC\ 

F.6.2.1 Identification of Ecological Constituents of Potential Concern 

Samples of four environmental media. soil. groundwater. surface water. and sediment ,vere 

collected during the investigations of SEAD-63. However. only the chemicals detected found in 

soil and sediment have been evaluated to determine their potential effect on the ecological 

communitv. Chemicals detected in the !?roundwater have not been considered because there is no 

indication· of a direct link betw·een the-selected ecological receptors and the gro~ndwater. The 

effects of chemicals detected in surface water have also not been evaluated because the surface 

water bodies found at SEAD-63 are highly intermittent in nature. resulting only from storm 

run-off events. and are identified as incapable of supporting ecological communities. 

The potential effects of chemicals found in shallow (i.e .. collected at sample depths of less than 2 

feet belO\v grade) soil and sediment samples have been assessed b~: combining the two datasets 

into a single composite dataset. Table F-1 presents a summary of the combined dataset. The 

maximum concentration of any chemical. other than metals where a preliminary screening of the 

combined dataset against the existing background dataset was completed. was then considered as 

constituents of potential concern (COPCs) for the ERA. The results of the screening of metals 

found in SEAD-63 shallov.- soil and sediments versus site background soils are presented in 

Table F-4. 

The highest concentration for each remammg COPC measured at the site was used as the 

exposure point concentration (EPC) in the calculations presented later in this section. 

F.6.2.2 Site Habitat Characterization 

Characterizations of site habitat and ecological communities developed as part of the Ris for 

SEADs-16. 17. 25 and 26 and the Open Burning (OB) Grounds ,vere assumed to be 

representative of SEAD-63 discussed in this mini-ERA. Key aspects of these characterizations 

relevant to this mini-risk assessment are presented here. 

Ecological site characterizations were based on compilation of existing ecological information 

and on-site reconnaissance activities. The methods used ro characterize the ecological resources 

included site walkovers for the evaluation of existing wildlife and vegetative communities: 

interviews with local. state. and SEDA resource personnel: and review of environmental data 

obtained from previous Army reports. SEDA has a strong wildlife management program that is 

reviewed and approved by the Nev.; York Fish and Game Agency. The depot manages an annual 

white-tailed deer (Odocoileus virginiana) harYest and has constructed a large wetland called the 

"duck pond" in the northeastern portion of the facility to provide a habitat for migrating 
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87-acre "duck ponds" created in the northeast corner of the property during the 1970s. Many 

non-game species also are present in the depot and potentially utilize available habitat. 

F.6.2.3 Ecological Assessment Endpoint(s) 

EPA ·s draft Ecological Risk Assessment Guidance for Superfund: lrocess for Designing and 

Conducting Ecological Risk Assessments (EPA, 1994b) states that the selection of assessment 

endpoints depends on the follo\',,ing: 

I . The constituents present and their concentrations. 

2. Mechanisms of toxicity to different groups of organisms. 

3. Potential species present. and 

4. Potential complete exposure pathways . 

The constituents and concentrations are discussed m detail in Section F.2. Mechanisms of 

toxicity are evaluated conceptually in the analysis plan in Section F.6.2.4. Potential species 

present were discussed in Section F.6.2.2. Potential complete exposur~ pathways and receptor 

selection are described below. 

To assess whether adverse ecological effects ha\·e occurred or may occur at the site as a result of 

ecological receptors· exposure to COPCs. ecological endpoints were selected. An ecological 

endpoint is a characteristic of an ecological component that may be affected by exposure to a 

stressor. such as a chemical. Assessment endpoints represent environmental values to be 

protected and generally refer to characteristics of populations and ecosystems (EPA. I 994b). 

Unlike the human health risk assessment process. which focuses on individual receptors. the 

ERA focuses on populations or groups of interbreeding non-human. non-domesticated receptors. 

In the ERA process. risks to individuals are assessed only if they are protected under the 

Endangered Species Act. as well as species that are candidates for protection or are considered 

rare. 

Given the diversity of the biological world and the multiple values placed on it by society. there 

is no universally applicable list of assessment endpoints. Therefore. EPA, in the Proposed 

Guidelines for Ecological Risk Assessme;t (EPA. 1996a) has suggested three criteria that should 

be considered in selecting assessment endpoints suitable for a specific ecological risk 

assessment. These criteria are : ecological relevance. susceptibility to the contaminant(s). and 

representation of management goals. 

• Ecolog:ical relevance . The assessment endpoint should have biological/ecological 

significance to a higher level of the ecological hierarchy. Relevant endpoints help sustain the 
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natural structure. function. and biodiversity of an ecosystem. For example. an increase in 

mortality or a decrease in fecundity of individuals is ecologically significant if it affects the 

size or productivity of the population . Likewise. a decrease in the size of a population is 

ecologically significant if it affects the number of species. the producti\·ity. or some other 

property of the ecosystem. 

• Susceptibilitv to the contaminant(s). The assessment endpoint should be susceptible to 

exposure to the contaminant(s) and should be responsive/sensitive to such exposure. That is. 

assessment endpoints should be chosen that are likely to be exposed to contaminants at the 

site. either directly or indirectly (e.g .. through the food chain), and they should be sensitive 

enough that such exposure may elicit an adverse response. Ideally. this sensitivity should be 

at such a level that other site-related receptors of potential concern are adequately protected 

under the selected endpoint" s response threshold . 

• Representation of mana2ement 2oals. The value of a risk assessment depends on whether it 

can support quality management decisions. Therefore the assessment is based on values and 

organisms that reflect management goals. The protection of -~co logical resources ( e.g., 

habitats and species of plants and animals) is a principal moti\'ation for conducting ERAs. 

Key aspects of ecological protection are presented as policy goals. which are general goals 

established by legislation or agency policy based on societal concern for the protection of 

certain environmental resources. For example. environmental protection is mandated by a 

variety of legislation and government agency policies ( e.g.. CERCLA, National 

Environmental Policy Act). Other legislation includes the Endangered Species Act. 16 

U.S.C. 1531-1544 (1993. as amended) and the Migratory Bird Treaty Act. 16 U.S.C. 703-

711 (1993. as amended). Table F-10 shows the policy goals established for the site. To 

determine whether these protection goals are met at the site. assessment and measurement 

endpoints are formulated that define the specific ecological values to be protected and the 

degree to which each may be protected. 

The Depot does not provide habitat for any threatened or endangered species: therefore. the 

assessment endpoint of no reduction in numbers of any threatened/endangered species is met. 

However. the available field surveys indicate that the site is likely to be used by mammal 
4 

populations. Accordingly. the assessment endpoint that has been selected to represent the policy 
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F.6.2.1 Identification of Ecological Constituents of Potential Concern 

Samples of four environmental media. soil. groundwater. surface water. and sediment were 

collected during the investigations of SEAD-63. However. only the chemicals detected found in 

soil and sediment have been evaluated to determine their potential effect on the ecological 

communitv. Chemicals detected in the groundwater have not been considered because there is no 

indication.of a direct link betw·een the-selected ecological receptors and the gro~ndwater. The 

effects of chemicals detected in surface water have also not been evaluated because the surface 

water bodies found at SEAD-63 are highly intermittent in nature. resulting only from storm 

run-off events. and are identified as incapable of supporting ecological communities. 

The potential effects of chemicals found in shallow (i.e .. collected at sample depths of less than 2 
feet below grade) soil and sediment samples have been assessed b): combining the two datasets 

into a single composite dataset. Table F-1 presents a summary of the combined dataset. The 

maximum concentration of any chemical. other than metals where a preliminary screening of the 

combined dataset against the existing background dataset was completed. was then considered as 

constituents of potential concern (COPCs) for the ERA. The results of the screening of metals 

found in SEAO-63 shallo\,, soil and sediments versus site background soils are presented in 

Table F-4. 

The highest concentration for each remammg COPC measured at the site was used as the 

exposure point concentration (EPC) in the calculations presented later in this section. 

F.6.2.2 Site Habitat Characterization 

Characterizations of site habitat and ecological communities developed as part of the Rls for 

SEADs-16. 17. 25 and 26 and the Open Burning (OB) Grounds were assumed to be 

representative of SEAD-63 discussed in this mini-ERA. Key aspects of these characterizations 

relevant to this mini-risk assessment are presented here. 

Eco logical site characterizations were based on compilation of existing ecological information 

and on-site reconnaissance activities. The methods used to characterize the ecological resources 

included site walkovers for the evaluation of existing wildlife and vegetative communities: 

interviews with local. state. and SEDA resource personnel: and review of environmental data 

obtained from previous Army reports. SEDA has a strong wildlife management program that is 

reviewed and approved by the Nev.· York Fish and Game Agency. The depot manages an annual 

white-tailed deer (Odocoi leus virginiana) harvest and has constructed a large wetland called the 

"duck pond" in the northeastern portion of the facility to provide a habitat for migrating 
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waterfowl. Winter deer counts estimate the hard size at approximately 600 animals. between 

250-300 animals are harvested each fall. 

The ~YSDEC Natural Heritage Program Biological and Conservation Data Sy·stem identifies no 

known occurrences of federal- or state-designated threatened or endangered plant or animal 

species within a 2-mile radius of the site. No species of special concern are documented within 

the depot property. 

Significant Terrestrial Wildlife Resources and Resources Used bv Humans 

The only significant terrestrial resource kno\vn to occur at SEDA is the population of white­

pelaged white-tailed deer (Odocoileus virginiana). which inhabits the fenced Depot. Annual deer 

counting at the depot indicate the herd size is approximately 600 animals. approximately one­

third (200) are white-pelaged. Since the depot is totally enclosed. the white-pelaged deer is 

thought to occur as a result of inbreeding within the herd. To prevent overgrazing and starvation 

of the deer. the depot maintains the herd through an annual hunting season on the depot. The 

New York State DFW conducts the management plan of the herd . The normal bro,vn-pelaged 

deer are also common. White-tailed deer are not listed as a rare or endangered species. 

In the vicinity of SEDA. agricultural crops and deciduous forests comprise the vegetative 

resources used by humans. Although no crops are grown on the Depot. farmland is the 

predominant land use in the surrounding private lands. Crops including com. wheat. oats. beans 

and hay mixtures. are grown primarily for livestock feed. Deciduous forestland on the depot and 

surrounding private lands is under active forest management. Timber and firewood are 

harvested from private woodlots. :\io timber harvesting occurs on the Depot. 

In the vicinity of SEDA. there are several \Vildlife species that are hunted and trapped on private 

lands. Game species hunted include the eastern cottontail. white-tailed deer. ruffed grouse. 

ring-necked pheasant and various waterfowl. Gray squirrel and wild turkey are hunted to a lesser 

extent. Fur-bearing species trapped in this study area include red and gray fox and raccoon . 

Muskrat and beaver are trapped to a lesser extent (Woodruff I 992). On the Depot. deer. 

waterfowl and small game hunting is allC?,wed. although the designated waterfowl hunting area is 

outside the study area. Trapping is also pennined (SEDA 1992). 

Commonly occurring small game mammals in the installation include eastern cottontail and gray 

squirrel. raccoon. snowshoe hare, muskrat. beaver. eastern coyote. red fox. and gray fox. 

Mourning doves. American Robin, Ruffed grouse. ring-necked pheasant. and wild turkey also 

inhabit the depot. Waterfowl are attracted to wetlands on and around the depot. particularly the 
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TABLE F-10 
POLICY GOALS, ECOLOGICAL ASSESSMENT AND MEASUREMENT ENDPOINTS, 

AND DECISION RULES 

Policy Goals Assessment Endpoint 

Policy Goal 1: The Assessment Endpoint 1: 
conservation of No reduction in numbers of 
threatened and any state- or federally-
endangered species designated TES 
(TES) and their critical 
habitats 

Policy Goal 2: The Assessment Endpoint 2: 
protection of terrestrial Nq_ substantial adverse 
populations and effect on populations of 
ecosystems small mammals (i.e ., deer 

mouse) 

COPC = constituent of potential concern . 
TES = threatened and endangered species. 
NOAEL = no observed adverse effect level. 
LOAEL = lowest observed adverse effect level. 
HQ = hazard quotient. 
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SEAD-63 EEICA 
Seneca Army Depot Activity 

Measurement Endpoint Decision Rule 

Measurement Endpoint 1: Decision Rule for Assessment Endpoint 1: If TES are not 
Biosurveys for TES plants and present, or COPC Maximum concentrations in the media do 
animals; COPC concentration in not exceed toxicity screening thresholds or dietary NOAELS 
physical media and predicted (i.e., HQ<1), the assessment endpoint Is met and TES are 
concentration in prey species not at risk 

Measurement Endpoint 2: Decision Rule for Assessment Endpoint 2: If ratios of 
Lowest chronic, dietary, non-lethal estimated exposure concentrations predicted from COPC 
effect level of COPCs on mice Maximum concentrations in soil to dietary limits 

corresponding to LOAEL toxicity reference values for 
adverse effects on deer mice (HQs) are <1 , th 
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goal of protection of terrestrial populations and ecosystems is --no substantial adverse effect on 

survival. gro\\-lh. and reproduction of resident mouse populations:· 

Surface water as it exists intermittently in drainage ditches at the site does not directly support 

aquatic life. Sediment sampled from the drainage ditches is more similar to soil than sediment 

associated with a surface water body (e.g., river or lake), from an ecological exposure standpoint. 

Therefore, these media do not pose an ecological risk to aquatic life. Exposure to chemicals 

found in surface water was not quantitatively assessed for potential impacts ,to terrestrial 

receptors. As is discussed above in Section F6.2. exposure to chemicals found in site sediments 

was assessed by combining the SEAD-63 sediment and shallow soil datasets. 

Receptor Selection 

Site-specific receptors were selected to represent assessment endpoints based principally on their 

importance in the community food web: their susceptibility (through exposure and sensitivity) to 

the site-related constituents. the amount of available data describing their potential for exposure 

and the toxicological effects that may result from exposure: and tl1_e extent to which they 

represent management goals. The native mouse species inhabiting areas of SEDA are the most 

appropriat~ receptor species for soil. and the relevant assessment endpoint was defined as ··no 

substantial adverse effect on resident mouse populations.'· Given the predominately herbaceous 

nature of the site. the deer mouse (Peromyscus maniculatus) was selected as the species with the 

niche best met by conditions present at the site. These are the vertebrate receptors most likely to 

be maximally exposed to contaminants in soil · at the site. They also represent a significant 

component of the food chain. feeding on seeds and berries and soil invertebrates and providing 

prey for predators. Therefore. the deer mouse was selected as the receptor species at this site and 

measures of effects (measurement endpoints) were selected that could be extrapolated to predict 

effects on the assessment endpoints. Databases and available literature were searched for 

toxicity data for deer mice or other native rodent species. In the absence of site-specific data. 

laboratory-derived data on mortality or reproductive effects were used as measurement 

endpoints. In the absence of data on native species. data for laboratory rodents such as 

laboratory mice (Mus musculus) and laboratory rats (Rattus non·egicus) \Vere used. 

A second terrestrial receptor. the short-tail shrew. was also evaluated. The shrew was selected 

because more of its diet is derived from soil invertebrates than the deer mouse. Therefore. the 

shrew may be more susceptible than the mouse to the effects of CO PCs that bioaccumulate in 

soil biota. The shrew is a more conservative receptor than the mouse for COPCs that may 

bioaccumulate. 
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A raptor. such as a red-tailed hawk. was initially considered as a potential receptor for this ERA. 

However, the home range of a hawk. approximately 1800 acres or more (USEPA 1993. Wildlife 

Exposure Factors Handbook). is much greater than the area of the site considered in this 

assessment. SEAD-63 is approximately 4 acres in area. Therefore. it is unlikely that a hawk 

would derive a significant portion of its diet from prey at the site. As a result. the raptor was not 

further evaluated in this ERA. 

In order to further evaluate the potential effects of contaminants uptaken by plants. ~ seed eating 

species was selected. The mourning dove. a granivorous bird. was selected. It was assumed that 

the majority of the doves diet consists of plant matter with minor contributions from surface soil 

and animal matter.· The dove was considered to be representative of the maximum exposure for 

seed-eating birds. 

A second bird receptor. the American robin. was also evaluated. The American robin was 

selected because a larger portion of its diet is derived from soil invertebrates than the mourning 

dove. Therefore. the robin may be more susceptible than the dove to the effects of CO PCs that 

bioaccumulate in soil biota. The robin is a more conservative receptor than the mouse for 

COPCs that may bioaccumulate. 

Ecological Conceptual Site Model 

The conceptual site model (CSM) presents the ecological receptors at the site that are potentially 

exposed to hazardous substances in soil across several pathways (Figure F-2). A complete 

exposure pathway consists of the following four elements: 

• A source and mechanism of contaminant release to the environment 

• An environmental transport mechanism for the released contaminants 

• A point of contact with the contaminated medium 

• A route of contaminant entry into the receptor at the exposure point. 

If any of these elements is missing. the pathv,:ay is incomplete and is not considered further in 

the ERA. A pathway is complete wheg all four elements are present and pennit potential 

exposure of a receptor to a source of contamination. Quantification of some potentially complete 

pathways may not be warranted because of minimal risk contribution relative to other major 

pathways. The dominant pathways from sources and exposure media through the food web to 

ecological receptors potentially exposed to ecological COPCs at the site are presented in Figure 

F-2. 
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The CSM will serve as a conceptual hypothesis for the exposure characterization, the objective 

of which is to gather infonnation from which to determine the pathways and media through 

which ecological receptors may be exposed to COPCs. The exposure characterization typically 

invol\'es determining the following (EPA. 1994b): 

1. The ecological setting of the site 

2. The inventory of constituents that are or may be present at the site 

3. The extent and magnitude of the constituent concentrations present. along with spatial and 

temporal variability of those concentrations 

-L The environmental fate and transport of the constituents. 

The ecological setting was described in Section F.6.2.2 and the extent and magnitude of 

contaminants is presented in Section F.2. En\'ironmental fate of the COPCs and the potential 

exposure pathways are discussed in the follo\ving paragraphs. 

The primary source of contaminants at the site is the residues that may be present in the soil from 

prior activities at the site. Contamination. if present. can migrate_ due to bioturbation or 

excavation. Volatile compounds can move through the soils. Infiltrating rainwater can leach 

contaminants and transport them into groundwater. and surface water runoff can also carry 

contaminants onto adjacent soils or drainage ditches. 

Exposure to surface soil contaminants may occur directly through ingestion. inhalation. and/or 

dermal contact. Chemicals also may migrate further in the environment by a variety of pathways 

following secondary release from surface soil and deeper soil. The following pathways result 

from these secondary release mechanisms: 

• Suspension and dispersal by the wind of particulate contaminants or contaminants adsorbed 

to surface soil particles 

• Direct volatilization of volatile organic compounds from surface soil to air 

• Uptake of soil contaminants by terrestrial organisms 

• Transport of chemicals to surface water and sediment by surface runoff of water and soil 

particles 

As shown in the CSM. there are five media through which ecological receptors could be exposed 

to site-related contaminants: air (dust and vapor). soil. surface water. sediment. and organisms in 

the food chain. An exposure point is a location where a receptor could potentially come into 

contact with a contaminated medium. An exposure route is the means by which a receptor 

comes into contact with a contaminated medium at an exposure point. Exposure to COPCs may 

occur through the routes of ingestion. inhalation. and dermal contact. 

Page F-78 
P PIT Pro 1<:c :s• SE~EC ~ S63 EECXJ:EC.-\ '5ECTIO~S .R<"><d F,n, 1_;· RI SKb; , I DO(' 



Fl:-.AL EEC.-\ 

Probable exposure routes (i .e .. potentially complete pathways) were identified for each medium 

based on the physical characteristics of the site and the potential ecological receptors that inay 

occur there. Exposure routes were also identified for ecological receptors. Principal pathways 

for which analytical data were available for quantitative evaluation of soil COPCs include: 

ingestion of soil and ingestion of other animals and plants that have accumulated contaminants. 

Terrestrial animals could potentially be directly exposed to soil contaminants thro1,Jgh ingestion 

of. dennal contact with. and/or inhalation from site soils. For species such as deer. raccoon. 

opossum. rabbits, rodents. and birds. such exposures would likely be associated with foraging 

activities. Burrowi.ng species. such as rabbits. mice. moles. and shrews. would probably receive 

the greatest exposures among vertebrates. Invertebrates living on and within the soil also may 

experience significant exposures. Although ingestion is the principal soil exposure route. dermal 

contact also may be important, particularly for burrowing species. However. the limited dermal 

permeability database available for ecological receptors and surrogate species precluded 

quantitative evaluation of the dennal exposure pathway. 

Ecological receptors could potentially be exposed to site-related contaminants via the air 

medium. <;ontaminants in air may be in the fonn of vapor from volatile organic compounds. or 

in particulate form (as dusts or adsorbed to soil particles) suspended by wind. In either form. 

ecological receptors could be exposed to contaminants through inhalation. However, the lack of 

applicable inhalation toxicity data for ecological receptors or similar species precluded 

quantitative evaluation of potential risks. 

Plants may be considered ecological receptors as well as a pathway or medium through which 

,vildlife receptors can be exposed to contaminants. Plants may absorb site-related contaminants 

from soil through their roots. Contaminants absorbed by plants may then be transferred to 

wildlife when the plants are ingested for food . This exposure pathway was addressed by use of 

chemical-specific soil-to-plant uptake factors (obtained from the scientific literature) in the 

animal receptor exposure calculations. No plants on or near the site showed visible signs of 

stress during the field reconnaissance. 

Under the future land use scenarios for the site, it is assumed that contaminated soils may be 

excavated during construction and distributed on the ground surface. As under current 

conditions. ecological receptors could potentially be exp·osed to chemicals in soil through 

ingestion and dermal contact. Other exposure pathways also were assumed to remain essentially 

the same as under current conditions. except that possible inhalation exposures are likely to be 

reduced by paving and vegetation ( e.g .. lawns). The abundance and diversity of some ecological 

receptors on the site may likely be reduced due to the development. 
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F.6.2.4 Anal~·sis Plan 

The analysis plan is the final stage of problem formulation. In this step. risk hypotheses 

presented in the CSM are evaluated to detennine how these hypotheses will be assessed using 

site-specific data. The analysis plan includes three categories of measures to evaluate the risk 

hypotheses identified in the CSM: measures of effect (also termed measurement endpoints), 

measures of exposure. and measures of ecosystem and receptor characteristics. 

Measures of Effect 

Measurement endpoints are measurable responses to a stressor that are related to the valued 

characteristics chosen as as~essment endpoints (EPA. I 992). Assessment endpoints generally 

refer to characteristics of populations and ecosystems. It is usually impractical to measure 

changes in these characteristics as part of an assessment. Consequently. measurement endpoints 

are selected that can be measured and extrapolated to predict effects on assessment endpoints 

(EPA. 1992). The most appropriate measurement endpoint relating to t!1e assessment endpoint is 

the lowest concentration of the constituent that. in chronic toxicity tests. is associated with non­

lethal effects to a deer mouse or short-tailed shrew. Because the assessment endpoint focuses on 

maintenance of the population of deer mice. shrews. robins and doves. a measure of effect 

equivalent to .. no effect"" would be overly conservative. in that it would reflect protection of the 

individual. not the population. A more appropriate measure of effect. reflecting population level 

response. is the lowest non-lethal effect level. Toxicity data from tests that measure responses 

that influence reproduction. health. and longevity of the mouse will confonn to the assessment 

endpoint. Therefore. the lowest concentration of the constituent that produces such effects will 

be used as a measure of effects. 

Reliable measures of effects are not available for each exposure route for each constituent. 

Effects from exposure through inhalation and dermal contact are not well developed for 

ecological receptors: consequently. these exposure routes are analyzed qualitatively. 

The measures of ecosystem and receptor characteristics include such characteristics as the 

behavior and location of the receptor and the distribution of a contaminant. both of which may 

affect the receptor· s exposure to the con tarn inant. The typical foraging area of the receptor as 

well as the quality of the habitat in the site have been consrdered in the estimation of exposure. 

as discussed in Section F.6.3. 

Octobe: .: .• 
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Measures of Exposure 

Measures of exposure are the amounts. in dosage or concentration, that the receptors are 

hypothesized to receive. These include concentrations of constituents in the impacted media and 

concentrations or dosages of the constituents to which the receptor is exposed. 

Decision rules are specified for evaluaiing effects on the assessment endpoints. Table F-10 
shows the decision rules that describe the logical basis for choosing among alternative actions 

for the assessment endpoints based on the results of the measurement endpoints. Together. the 

assessment endpoint. measurement endpoint. and decision rule define the following : 

• An entity (e.g .. deer mouse population) 

• A characteristic of the entity ( e.g .. health of the individuals in the population) 

• An acceptable amount of change in the entity ( e.g .. loss of no more than 20 percent of a 

population) 

• A decision whether the protection goal is or is not met. 

For soil exposures. the results of the assessment will be presented in terms of hazard quotients 

(HQs). The HQ is the ratio of the measured or predicted concentration of an ecological COPC to 

which the receptors are exposed in an environmental medium. and the measured concentration 

that adversely affects an organism based on a toxicity threshold. If the measured concentration or 

estimated dose is less than the concentration or dose expected to have the potential to produce an 

adverse effect (i .e .• the ratio of the two is less than I). the risk is considered acceptable 

(protective of the ecological receptor). Any quotient greater than or equal to 1 indicates that the 

ecological COPC warrants further evaluation to determine the actual likelihood of harm. COCs 

are selected only after an additional " ·eight-of-evidence evaluation of the conservatism of the 

exposure assumptions. toxicity values. and uncertainties is conducted. 

Due to the ephemeral nature of surface water accumulation in the drainage ditches and the 

limited exposure of valued ecological receptors to surface water or sediment in the ditches. these 

media are not quantitatively assessed in this ERA. 

Measures of Ecosvstem and Receptor Characteristics 

Section F.6.3.3 discusses the toxic ity values associated with the COPCs. Endpoints stated in 

terms of specific ecological receptors or exposure classes (groups of species exposed by similar 

pathways) often require data on the processes that increase or decrease the exposure 

concentration below or above the measured or predicted environmental concentration. Thus. 
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some quotients incorporate exposure factors (e.g .. dietary soil fractions and bioaccumulation 

factors). Section F.6.3 discusses exposure factors for the site. 

F.6.3 Exposure Assessment 

The exposure assessment evaluates potential exposure of ecological receptors to site-related 

constituents through evaluation of the following: 

• Description of the spatial distribution of CO PCs 

• Description of spatial and temporal distribution of ecological receptors 

• Quantification of exposure that may result from overlap of these distributions 

Each of these components is discussed below. 

F.6.3.1 Constituent Distribution 

The extent of measured chemical contamination at the site is restricted to the areas sampled 

within the site. The area of the SEAD-63 is approximately 4 acres. which is less than I percent 

of the I 0.000 acre Depot property. Soil located outside this site is presumed to be relatiYely 

clean. 

The magnitude of constituent exposures that may be experienced by ecological receptors is 

affected by the degree of their spatial and temporal associations with the site. as discussed in the 

following sections. 

F.6.3.2 Receptor Distribution 

A variety of factors may affect the extent and significance of potential exposures. Receptor 

exposures are affected by the degree of spatial and temporal association \vith the site. For 

example. the receptors· mobilit) may significantly affect their potential exposures to site-related 

contaminants. Many species may only inhabit the study area during seasonal periods (e.g .. 

breeding season. non-migratory periods). Non-migratory species may remain in the vicinity 

throughout the year. These species. particularly those with longer life spans (and usually larger 

home ranges). have the greatest potential duration of exposure. However. species \Vith small 

home range sizes have the greatest potential frequency of exposure. Other factors affecting 

exposures include habitat preference. behavior (e.g .. burrowing. rooting, foraging), individual 

home range size (larger home ranges correspond to far less frequent use of study area). and diet. 

Diet is of particular importance in exposure as related to ( 1) food source availability (larger 

amount of preferred food sources equals a greater potential for receptor usage) and (2) 
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bioaccumulative contaminants. Contaminants that bioaccumulate may also tend to biomagnify 

in the food chain. This discussed in more detail in the following sections. As a result, predatory 

species at higher trophic levels may receive their most significant exposures through their prey. 

However. the possibility of a population of an upper trophic-level predator. or even an individual 

predator, utilizing the site as a primary source of food is considered extremely remote. 

; 

The deer mouse and short-tailed shrew each have a typical home range of approximately 0.15 

acres (EPA. I 993). The area of the site is approximately 4 acres. which could constitute 100 

percent of the home range of a deer mouse or shrew. 

The mourning dove has a typical home range of approximately 29 acres (EPA. 1993 ). The area 

of the site is 4 acres: thus. SEAD-63 could represent roughly 12 percent of a mourning dove's 

home range. Comparatively. a robin·s home range is roughly I to 2 acres (EPA. 1993). which 

would suggest that SEAD-63 could constitute 100 percent of its exposure. 

F.6.3.3 Quantification of Exposure 

Evaluation of the degree to ,,·hich contaminant and receptor distributions (described in the 

previous two sections) coincide at the site indicated that the two mammals (i.e .. deer mouse and 

short-tailed shrew) and the two birds (i.e .. mourning dove and American robin) are the receptors 

likely to have the greatest potential exposures to COPCs in soil. 

To quantify exposures of terrestrial receptors to each COPC. a daily intake of each constituent 

was calculated. Conversion of the environmental concentration of each COPC to an estimated 

daily intake for a receptor at the site was necessary prior to e\"aluation of potentially toxic 

effects. For terrestrial animal receptors. calculation of exposure intake rates relied upon 

determination of an organism· s exposure to CO PCs found in soil. Exposure rates for the deer 

mouse and shrew receptors were based upon ingestion of contaminants from this medium and 

also from consumption of other organisms. The ERA did not attempt to measure potential risk 

from dermal and/or inhalation exposure pathways given the insignificance of these pathv.-·ays 

relative to the major exposure pathways (e.g .. ingestion) and due to the scarcity of data available 

for these pathways. 

The first step in measuring exposure rates for terrestrial wildlife was the calculation of food 

ingestion rates for four indicator species (i.e .. the deer mouse. short-tailed shrew, mourning dove. 

and American robin). The EPA·s Wildlife Exposure Factors Handbook (EPA. 1993) includes a 

variety of exposure information for a number of avian. herptile. and mammalian species. Data 

are directly available for body weight. ingestion rate. and dietary composition for the deer 
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mouse. short-tailed shre,v. and the American robin. Data provided for the northern bob,vhite 

were used as a surrogate for the mourning dove. 

To provide conservative exposure rate calculations for the deer mouse, the mean body weight of 

0.02 kg for the female deer mouse and the maximum food ingestion rate of 0.22 gig-day (0.0044 

kg/day) for a non-lactating mouse were used (EPA. 1993). 

To provide conservative exposure rate calculations for the short-tailed shrew, the lowest reported 

mean body weight of 0.015 kg and the maximum food ingestion rate of 0.6 gig-day (0.009 

kg/day) for a short-tailed shrew were used (EPA. 1993 ). 

For exposure rate calculations for the American robin. the average reported body ,veight of 0.077 

kg and the a,·erage food ingestion rate of 1.205 gig-day (0.093 kg/day) for an American robin 

were used (EPA. 1993). 

For exposure rate calculations for the mourning dove. the average reported body weight of the 

northern bobwhite of 0.174 kg and the average food ingestion rate o( 0.0777 gig-day (0.01347 

kg/day) ,vere used (EPA. 1993). 

A site foraging factor (SFF) is calculated to account for the reasonably expected use of an 

exposure group. Because of the small area of their home ranges and their year-round residence. 

mice and other small mammals living at most of the sites could potentially use contaminated 

areas I 00 percent of the time. Therefore. a SFF of 1 was used for both the shrew and the mouse. 

The American Robin is a seasonal visitor to the New York area (mid-April to early November or 

approximately 7 months). Its home range is approximately I acre. and as a result a SFF of 0.583 

has been applied to it. Conversely. the Mourning Dove is a year round visitor to New· York, but 

its home range encompasses approximately 29 acres. Given these two factors . a SFF of 0.12 has 

been used in the calculations completed for the dove. 

The Wildlife Exposure Factors Handbook (EPA. 1993) also presents average values for intake of 

animal matter and plant · matter for the deer mouse as well as incidental soil ingestion . Soil 

ingestion has been measured at less than 2 percent of diet (Beyer et al.. 1994). As might be 

expected based on the opportunistic habits of mice. the proportion of animal to plant matter in 

the diet varies from around 65 percent animal : 35 percent plant to 25 percent animal : 75 percent 

plant depending on season and region of the country. For this ERA. an approximate average of 

50 percent animal : 50 percent plant was used. after subtracting the 2 percent for incidental soil 

ingestion. The dietary intakes calculated for this assessment are as follmvs: 

Total Dietary Intake = 0.0044 kg food/day 
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Plant :\-tatter Intake = 
Animal Matter Intake = 
Incidental Soil Intake = 

0.00216 kg plant matter/day 

0.00216 kg animal matter/day 

0.000088 kg soil/day 
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The short-tailed shrew is primarily carnivorous. with its diet consisting largely of insects and 

ot~er invertebrates found in the soil. Based on infonnation provided in EPA 1993. 5.3 percent of 

the shrew' s diet is vegetative. with most of the remainder comprised of soil invertebrates. To be 

conservative in terms of potential bioaccumulation. it was assumed that 94. 7 percent of the 

shrew·s intake is animal matter (small insects. etc.) and none of the intake is soil. Accordingly. 

the shrew·s dietary intakes calculated for this assessment are as follows : 

Total Dietary Intake = 
Plant Matter Intake = 
Animal Maner Intake = 
Incidental Soil Intake = 

0.009 kg food/day 

0.00048 kg plant matter/day 

0.00852 kg animal matter/day 

0 kg soil/day 

The American Robin·s diet includes ground dwelling invertebrates. foljage dwelling insects and 

fruits. The robin ·s diet varies sign ificantly throughout the year. exhibiting a high insect and 

invertebrate intake in the spring and a high plant material intake characteristic in the fall. 

Averaging the dietary characteristics over these three seasons results in an average invertebrate 

intake of 44 % and an average plant material intake of 56%. Soil ingestion for the American 

woodcock (surrogate species) has been measured at approximately 10.4 percent of diet (Beyer et 

al., I 994 ). For this ER.A. an approximate average of 44 percent invertebrate : 56 percent plant 

was used. after subtracting the 10.4 percent for incidental soil ingestion. The dietary intakes 

calculated for this assessment are as follows : 

Total Dietary Intake 

Plant Matter Intake 

Invertebrate Maner Intake 

Incidental Soil Intake 

= 

= 

= 
= 

0.093 kg food/day 

0.0466 kg plant matter/day 

0.0366 kg animal matter/day 

0.0096 kg soil/day 

The dietary habits of the mourning dove are based on infonnation provided in EPA 1993 for the 

northern bobwhite. Over the course of the year. the average food ingestion rate for the mourning 

dove is 0 .0778 gig-day (0 .0122 kg/day). Of this material. approximately 85 percent of it is 

derived from plant matter while the balance is derived from invertebrates . Soil ingestion is 

estimated at approximately 10.4 percent of diet (Beyer et al., 1994). For this ERA, an 

approximate average of 15 percent invertebrate : 85 percent plant was used. after subtracting the 

1.3 percent for incidental soil ingestion . The dietary intakes calculated for this assessment are as 

follows: 

Page F-85 
r Plr Pro,cm .SE'-EC ·\ So.,EE(A EECA ,SECTIO:-.. S .Re, »cd Final3\RJ SKo.;, I DOC 



SESEC" .\ · SE.-1D-o_; Ff \; -IL EE C-1 

Total Dietary Intake 

Plant Maner Intake 

Invertebrate Maner Intake 

Incidental Soil Intake 

= 

= 
= 

0.01 22 1 kg food/day 

0.00164 kg plant matter/day 

0.00931 kg animal matter/day 

0.00125 kg soil/day 

A summary of species intake factors used for the subject mammals and birds is provided m 

Table F-11. 

A site-specific exposure dose of each COPC was calculated using a food chain uptake model 

consistent with EPA Region IV guidance (EPA. 1995). This algorithm accounts for exposure \ ·ia 

incidental ingestion of contaminated soil. ingestion of plants grown in contaminated soil. and 

ingestion of lower trophic level animals associated with contamination . The exposure equation 

for soil is as follows: 

where: 

EDsoil 

Cs 
SP 

CF 

Ip 

BAF 

Ia 

Is 
SFF 

BW 

EDsoil = [(Cs x SP x CF x Ip)..._ (Cs x BAF x la) -+ (Cs x Is)] x SFF / BW 

= 
= 
= 
= 

= 
= 
= 
= 
= 
= 

Soil exposure dose for terrestrial receptor (mg/kg/day) 

RME concentration in soil (mg/kg) 

Soil-to-plant uptake factor (unitless) 

Plant wet-weight-to-dry-weight conversion factor (unitless) = 0.2 (used for SP 

values based on plant dry weight) 

Receptor-specific ingestion rate of plant material (kg/day) 

Constituent-specific bioaccumulation factor (unitless) 

Receptor-specific ingestion rate of animal material (kg/day) 

Receptor-specific ingestion rate of soil (kg/day) 

Site foraging factor (unitless) = I (see explanation below) 

Body weight (kg) 

In evaluating the potential for a contaminant to pose ecological risk. it is important to consider 

its propensity for bioaccumulation even "though its concentration in an environmental medium 

may be below toxic levels. Therefore. all COPCs were evaluated with regard to their ecological 

persistence and tendency to bioaccumulate. 

Bioaccumulation is the process of absorption and retention of a substance by an organism due to 

both uptake from water ( or other surrounding media) and uptake from ingested residues in food. 

soil. and/or sediment. It is quantified by the calculation of a bioaccumulation factor (BAF). 
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TABLE F-11 
WILDLIFE INTAKE FACTORS 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

Dietary Intake Breakdown,., 

Receptor Body Trophic Foraging Plant Animal Soil Surface Water 

Weight (kg> 131 Level111 Factor'21 (kg/day> (kg/day) (kg/day) (Uday) 
Seneca Army Depot Ip la Is lw 

SEAD-63 
Deer Mouse 131 0020 3 1 0.00216 0.00216 0000088 --
Short-tailed Shrew 131 0015 3 1 0.00046 0.00652 0.00330 
American Robin 131 0077 3 0.583 0.03658 0.04656 0.00965 0.0106 
Mourning Dove 131 0.157 2 0.1204 0.00931 0.00164 0.00125 

(1) Trophic level : organisms are assigned to trophic levels of 1 (producer) , 2 (herbivore). 3 (1st order carnivore), and 4 (lop 
carnivore) within the food web. 

(2) Foraging factor: adjustment factor (from 0 to 1) based upon an organism's total time of exposure to unit-based contaminants. 
Foraging factor infludes consideration of foraging range and period of occupancy in an area. If the foraging range is smaller 
than the identified size of the SEAD (~ 3.44 acres), a factor of 1 is applied. If the species is only present in an area during 
part of the year a seasonal occupancy factor is applied. Based on information provided in Wildlife Exposure Factors 
Handbook US EPA 1993 and 1997. 
Deer Mouse is a year round resident; Home range = less than 1 acre 
Deer Mouse SFF = (3.44 acre/ 1 acre home range mouse) or 1 x (12 months/ 12 months/year)= 1.0 
Short-tailed shrew is a year round resident; Home range = less than 1 acre 
Deer Mouse SFF = (3.44 acre/ 1 acre home range mouse) or 1 x (12 months/ 12 months/year)= 1.0 
American Robin in New York mid-April through early November (7 months); Home range= 1.1 acres. SFF = 1 x 7/12 = .563 
American Robin SFF = (3.44 acre/ 1 acre home range robin) or 1 x (7 months/ 12 months/year)= 0.583 
Mourning Dove in New York all year (12 months); Home range= 26.6 acres 
Mourning Dove SFF = (3.44 acre/ 26.6 acre home range dove) X (12 months /12 months)= 0.1204 

(3) Deer Mouse body weight and plant matter, animal matter, and surface water ingestion rates from Wildlife Exposure Factors 
Handbook USEPA 1993 and USEPA 1997; soil intake rate based on Beyer et al. (1994). 

--

Short-tail Shrew body weight and plant matter, animal matter, and surface water ingestion rates from Wildlife Exposure Factors 
Handbook USEPA 1993 and USEPA 1997. 

American Robin body weight and plant matter, animal matter, and surface water ingestion rates from Wildlife Exposure 
Factors Handbook USEPA 1993 and USEPA 1997; soil intake rate (l.e, 10.4%) based on American woodcock in Beyer et al. (1994) . 
Mourning Dove body weight and plant matter and animal matter ingestion rates based on northern bobwhite in USEPA 

(1998); soil intake rate (i.e., 10.4%) based on American woodcock in Beyer et al. (1994). 
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Bioconcentration is a component of bioaccumulation. accounting only for the process of uptake 

from the surrounding medium (usually water) . It is quantified by the calculation of a 

bioconcentration factor (BCF) . Both BAFs and BCFs are proportionality constants relating the 

concentration of a contaminant in the tissues of an organism to the concentration in the 

surrounding environment (Amdur et al.. 1991; EPA, 1989). 

Bioaccumulation and bioconcentration may be a significant component of exposure to COPCs 

for the terrestrial receptors. For the species considered in this ERA (i.e .. deer mouse, short-tailed 

shre\ ... American robin. and mourning dive). bioaccumulation was evaluated by means of 

contaminant-specific soil-to-plant uptake factors and BAFs. The soil-to-plant uptake factors 

\Vere obtained from NRC ( 1992) for metals and for organic compounds by using a regression 

equation from Travis and Arms ( 1988). The latter is based on the contaminant-specific 

octanol.\vater partition coefficient (log K0 w). BAFs \Vere obtained from the scientific literature. 

Factors reflecting accumulation of COPCs in earthworms were preferentially selected. based on 

the feeding habits of the deer mouse. shrew and robin. Table F-12 shows values for soil-to­

plant uptake factors and BAF s. 

F.6.3.4 Effects Assessment 

The effects assessment defines and evaluates the potential ecological response to ecological 

CO PCs in terms of the selected assessment and measurement endpoints. The effects assessment 

for soil exposure includes the derivation of toxicity reference values (TR Vs) that are the basis of 

the comparison. Section F.6A uses the results of the toxicity assessment to identify ecological 

COCs and characterize ecological risk. 

For soil. the methodology for assessing the potentially toxic effects of COPCs was based on the 

derivation of a TRY for each COPC. The TRVs were derived to represent reasonable estimates 

of the constituent concentrations that. if exceeded. may produce toxicity effects in ecological 

receptors exposed to soil. ldeall). TRY values would be based on site-specific toxicity data. 

However. in the absence of site-specific data. toxicity data from the literature were used by 

establishing data selection criteria such that TRVs would be as relevant as possible to assessment 

endpoints for this site. Furthermore. the conservativeness of the TR Vs was reinforced by using 

the lowest available. appropriate toxicity values and modifying them by uncertainty factors when 

necessary . The derivation of TRVs for soil is shown in Table F-13 for mammals and Table F-

14 for birds. 

The toxicity benchmarks used as effects thresholds for the evaluation of the assessment endpoint 

(maintenance of healthy populations of small mammals) are based on NOAELs for test 

organisms (Sample et al.. 1996). The NOAEL (no observed adverse effect level) is the highest 
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Table F-12 

ENVIRONMENTAL FATE AND TRANSPORT PROPERTIES 
FOR CHEMICALS OF POTENTIAL CONCERN 

Action Memorandum/EE/CA• SEA0-'3 
Seneca Anny Depot Activity 

Soil to Plant Transfer Factors (STP) Trophic Level 2 BAF (invertebrates) 

Constituent logKow 1' 1 STP'" I Source BAF 

Volatile Organics 
Acetone -0.24 5.33E--01 TraYTS & Anns 1988 3.90E-01 
Benzene 2.11 2.34E•OO Travis & Anns 1988 2.4SE+01 
Methyl ethyl ketone 0.26 2.74E•01 Travis & Anns 1988 9.60E-01 
Toluene 2.5 1.39E-OO Travis & Anns 1988 7 .24E+01 
Total Xylenes 3.18 5.62E-01 Travis & Anns 1988 6.00E+OO 

SemivOlatlle Organics 
Benzo<a)antnracene 59 1.51E-02 Trav,s & Anns 1988 1.25E-01 
BenzO(a)Pytene 6.04 1.02E•OO USEPA 1994 4.SOE+OO 
BenzO(b)fluorantnene 6 57 6.17E-03 T rav,s & Arms 1988 3.20E-01 
BenzO(k)fluorantnene 6 85 4.25E-03 T raYTS & Arms 1988 2.SJE-01 
Chrysene 5.61 2.22E-02 Trav,s & Anns 1988 1.75E-01 
Oibenz(a.hJanthracene t;36 8.16E-03 Trav,s & Arms 1988 3.68E-01 
Fluoranthene 522 3.72E-v2 T rav,s & Arms 1988 7.92E-01 
Fluorene 4_;2 1.61E-01 Trav,s & Arms 1988 3.42E-01 
lndeno<1 .2.3-cdJpyrene 77 1 37E-03 Travis & Anns 1968 4.19E-01 
2-Methytnapntnalene 4 11 163E-01 T raYIS & Alms 1988 3.42E-01 
Naphthalene 3 36 4.43E--01 Trav,s & Arms 1988 3.42E-01 
Pnenanmrene 446 1.02E-Ot Trav,s & Anns 1988 1.22E-01 
Pyrene 5 09 4 43E-02 Trav,s & Arms 1988 9.20E-02 

Semi-VOiatiies 
biS/2-Ethythexyt)phl!laJate 42 5.10E-03 USEPA 1994 1.20E•01 
ButytbenZytphthaJate 4 78 5.SOE-02 Calculateo 1.00E•OO -
CartlazOle I 1 OOE•OO Default 1.15E•02 
Oibenzofuran 4 I ~ 1 51E-01 Trav,s & Alms 1988 1.00E•OO 
Oiel!lyt phltiatate 3 714E-o; Trav,s & Arms 1988 1.17E•OO 
01-n-butytphtnalate 4 31 1.25E-c; Trav,s & Arms 1988 1.2SE•OO 
Oi-n-oc:tylphl!lalate 92 1.SOE-04 USEPA 1994 4 .90E•03 
Phenol 1.48 5.40E•OO Trav,s & Arms 1988 1.00E•OO 

PHticides 
4 _4·.000 5.99 t 34E-02 Trav,s & Alms 1988 1.00E-01 
4 .4"-DDE 5 766 I 80E-02 Trav,s & -Alms 1988 2.SOE-02 
4.4"-0DT 59 1.00E-02 USEPA 1994 1.00E-01 
Endosu!fan I 3 55 3.44E-Ot Trav,s & Arms 1988 2.SOE-01 
Endosutfan sulfate 366 2.9iE-01 T rav,s & Arms 1988 2.SOE-01 
Endnn ketone 506 2.20E-02 USEPA1995 1.80E-01 

Metals 
Cadmium NA 5.SOE-01 NRC 1992 2.1 5E-02 
Sodium NA 1 OOE•OO Delautt 1.00E-00 

Notes 

< 1) LoganU'lfflle va.11ue or oaonot-wat~ pane ion coe~ LOgJ<.ow souru· Monto~· J H .ana L M Wt Ill om ~ C!wt,n,a,,s OeSlc Relflrwtce . , 189 

(2) So, 10 cam uc,1111.e fKtOf For o,v■nc ehemtc,its witnovi re,ootteo STP values t~ ST? was est.,,.,le-d trom tne t<ow a:s totows 

IOQSTP • t saa . o 578 1:JoOKOW' (iraw and Arms 1988) 

(3) TM taOte no...oes ST? ano 8.AF taaor infonna11on ava11101e trom Pan,ons ES. "'ratn0,1 eunem aaaD&Se {&'991 

{4) 8AF • ~mu&atr,n faetOt 

!5) For d'leffllc.alS wi:tno\11 rtOOfte-d STP or e.:..F dlues. sum>Qate Of aet1u1 ~s ~, nsqne-d b,ase-d on Dest PfOtns.onal ,uogemem 

R00_713 XLS.Jaaon 

I Source 

Sample et al .. 1996 
Sample et al .. 1996 
Sample et al.. 1996 
Sample et al.. 1996 
ATSOR 1990 

Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 (BAP as surrogate I 
Beyer 1990 (BAP as surrogate) 
Beyer 1990 
Beyer 1990 

USEPA 1994 
Default 
AOUIRE 1997 
Default 
AOUIRE 1997 
USEPA 1994 (BEHP as .surrogate, 
USEPA 1994 
Default 

USEPA 1994 (DDT as surrogate) 
Menzie et al .. 1992 
USEPA 1994 
Menzie et al .. 1992 
Menzie et al.. 1992 
USEPA 1994 (endrin as surrogate) 

Asn and Lee. 1980 
Default 
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Test 
Constituent Organism 

Volatlle Organics 
Acetone rat 

Benzene mouse 

Methyl ethyl ketone rat 

Toluene mouse 

Total Xylenes mouse 

PAHs 
Benzo(a)anthracene mouse 

Benzo(a)pyrene mouse 

Benzo(b)fluoranthene mouse 

Benzo(k)fluoranthene mouse 

Chrysene mouse 

Dibenz(a,h)anthracene mouse 

Fluoranthene mouse 

Fluorene mouse 

lndeno(1 ,2,3-cd)pyrene mouse 

2-Methylnaphthalene mouse 

Naphthalene mouse 
Phenanlhrene mouse 

r~c)O_., n XL ~INOAF. L 

·1 able F-13 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - Mini Risk Assessment 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day} 

NOAEL, gavage, 90-day, liver and kidney Sample et al . 1996 100 
damaoe 
LOAEL, oral gavage, days 6-12 gestation crit Sample et al. 1996 263.6 
lifestacie, reproduction 
NOAEL, water, 2 generations, reproduction Sample et al 1996 1771 

LOAEL, gavage, day 6-12 gestation crit. Sample et al. 1996 260 
lifestaoe, reproduction 
NOAEL, gavage, day 6-15 gestation crit. Sample et al. 1996 2.1 
lifestaoe, reproduction 

LOAEL, oral intubation, gestation days 7-16 Sample et al 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrociate) 
LOAEL, oral intubation, gestation days 7-16 Sample et al . 1996 10 
crit. lifestacie, reproduction 
LOAEL, oral intubation, gestation days 7-16 Sample et al . 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surroaatel 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surroaatel 
LOAEL, oral intubation, gestation days 7-16 Sample el al. 1996 10 
crit . lifestage, reproduction (benzo(a)pyrene 
used as surrooatel 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit . lifestage, reproduction (benzo(a)pyrene 
used as surrociate) 
LOAEL, oral gavage, 13 wks., hepatic effects ATSDR 1995 125 

LOAEL, oral gavage, 13 wks., hepatic effects ATSDR 1995 125 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, diet, 81 wks., respitory (naphthalene ATSDR 1995 71 .6 
used as surrogate) 
LOAEL, diet, 81 wks., respitorv ATSDR 1995 71 .6 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surroaatel 

Endpoint Study Total TR\r21 

CF111 Duration CF111 CF111 (mg/kg/day} 

1 10 10 10 

10 1 10 26.36 

10 1 10 177.1 

10 1 10 26 

1 1 1 2.1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 10 100 1.25 

10 10 100 1.25 

10 1 10 1 

10 1 10 7.16 

10 1 10 7.16 
10 1 10 1 
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Test 

Table f'-13 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - Mini Risk Assessment 
Seneca Army Depot Activity 

Effect Dose Endpoint Study Total TRV(l) 

Constituent Organism EndpolntJDuratlon/EHect Source jmg/kg/day) CF111 Duration CF11l CF111 (mg/kg/day) 

Pyrene mouse LOAEL, oral intubation, gestation days 7-16 Sample el al. 1996 
cril . lifeslage, reproduction (benzo(a)pyrene 
used as surrogate) 

Seml-volatlles 
bis(2-ethylhexyl)phlhalate mouse NOAEL, diet, 105 days crit. lifestage, Sample et al. 1996 

reproduction 
rat NOAEL, diet, 6 months, reproduction, liver IRIS, 1999 

Butlybenzylphthalale weight, blood chemistry 
Carbazole rat LOSO, oral 
Dibenzofuran mammal No data available 
Dielhylphlhalale mouse NOAEL, diet, 105 day crit. lifestage, Sample et al. 1996 

reproduction 
Di-n-butylphthalate mouse NOAEL, diet, 105 days cril . lifeslage, Sample el al. 1996 

reproduction 
Di-n-octylphthalale mouse NOAEL, diet, 105 days crit. lifeslage, Sample el al. 1996 

~ 

reproduction (BEHP as surroQale) 
Phenol No data available 
Pestlcldes/PCBs 
4,4'-DDD rat NOAEL, diet, 2 year cril . lifestage, reproduction Sample et al. 1996 

(DDT used as surroaate) 
4,4'-DDE rat NOAEL, diet, 2 year crit. lifestage, reproduction Sample et al. 1996 

(DDT used as surrogate) 
4,4'-DDT rat NOAEL, diet, 2 year crit. lifeslage, reproduction Sample el al. 1996 

Endosulfan I mouse NOAEL, diet, 78-week, renal effects ATSDR 1990e 
Endosulfan sulfate mouse Used endosulfan as surrogate 
Endrin ketone mouse LOAEL, diet, 120-day, reproduction (Endrin) 

Metals 
Cadmium rat NOAEL, gavage, 6 weeks mating and Sample et al. 1996 

gestation cril . lifestai:ie, reproduction 
Sodium No data available 

Notes: 
(1) CF = conversion factor. Conversion factors - endpoint (non-NOAEL = 10) and study duration (non-chronic= 10) 
(2) The toxicity reference value was derived by dividing the effect dose by the total conversion factor. 
(3) This table includes TRV factor information available from Parsons ES-Tampa current database (8/99) . 

10 10 1 10 

18.33 1 1 1 . 
159 1 1 1 

500 10 10 100 
.. 

4583 1 1 1 

550 1 1 1 

18.33 1 1 1 

.. 

0.8 1 1 1 

0.8 1 1 1 

0.8 1 1 1 

0.5 1 1 1 
2.5 10 1 10 

0 .92 10 1 10 

1 1 1 1 

--

(4) V = Volatile (MW<200, H>1E-05); SV = Semi-Volatile; PAH = Polynuclear Aromatic Hydrocarbon; PES = Pesticide; PCB= Polychlorinated Biphenyl; ING= Inorganic 

(5) Mammals: acute= <90days, subchronic = 9CJdays • 1yr, chronic= >1yr. Birds: acute= <18days, subchronic = 18days • 10wks, chronic= >10wks. Source: Sample et al. 1996 
If the study is during a critical life stage (gestation or development), the study may be considered a chronic exposure. 

(6) The product of the appropriate uncertainty factors from each uncertainty category becomes the total uncertainty factor applied to develop the constituent-specific TRV. 

ROI. XL SINOAEl. 

1 

18.33 

159 

5 
no data 
4583 

550 

18.33 

no data 

0.8 

0.8 

0.8 

0.5 
0.25 
0.092 

1 

no data 
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Fisler 1 <Jll7 
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exposure concentration at which no harmful effects were observed. Use of the NOAEL as the 

toxicity benchmark is more conservative than use of the LOAEL (lowest observed adverse effect 

level). Exposure of receptors to the LOAEL has been predicted to translate into less than 20 

percent reduction in population size (Suter et al.. 1994) or Lowest ObserYed Effects 

Concentrations. 

For the terrestrial receptor. the order of taxonomic preference when choosing TRVs was data 

from studies using ( 1) native small mammal species potentially present at the site: or (2) proxy 

species. such as commonly studied laboratory species. The preferred toxicity test endpoint was 

the NOAEL from an appropriate chronic study for non-lethal or reproductive effects. When 

NOAEL values were not available. LOAELs for were used. as available. Values based on 

chronic studies were preferred. Studies were considered to provide chronic toxicity data if 

conducted for a minimum duration of 1 year in mammals. Studies longer than acute but shorter 

than chronic are considered subchronic. Studies shorter than 90 days in mammals were 

considered acute. Studies on developmental effects were considered chronic if conducted during 

a critical gestation period. 

The toxicity values selected by this approach were modified through the application of 

uncertainty factors. as applicable. to derive a TRV for each COPC. The TRVs represent 

NOAELs with uncertainty factors incorporated for toxicity information derived from studies 

other than chronic studies and studies on species other than the receptors selected for this risk 

assessment. Where only a LOAEL was available. an uncertainty factor of 10 was applied. as 

recommended by EPA Region II. to represent a surrogate NOAEL. In addition. where toxicity 

information for a surrogate contaminant was used. an uncertainty factor of 10 was applied . 

Uncertainty factors were applied by dividing the initial toxicity value by the product of the 

necessary uncertainty factors. Uncertainty factors are listed in Tables F-13 and F-14 with the 

TRVs developed for shallow soil/sediment COPCs. 

F.6.4 Risk Characterization 

Risk characterization integrates exposure(s) and effect(s) on receptors using hazard quotients 

(HQs) (ratios of exposure and effect concentrations). The resulting data are used to define the 

magnitude of risk from ecological CO1>Cs at the site and to assess the risk to ecological 

receptors. Risk characterization uses the resu Its of the exposure and effects assessments to 

calculate an HQ for each COPC. The HQs are based on relevant measurement endpoints and are 

indicative of the COPC s potential to pose ecological risk to receptors. Any CO PCs for a given 

exposure group and medium that were identified as likely to pose significant risk to receptors 

based on their HQs were classified as eco logical chemicals of concern (COCs). Risk assessment 

related uncertainties are also analyzed and discussed . 

October : LUJ I 
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Estimation of a COPCs potential to pose significant risk to receptors is based on the magnitude 

of the HQ value calculated for each constituent, as well as other factors such as the 

bioaccumulation1biomagnification potential. mechanism of tox1c1ty. physicochemical 

characteristics. environmental fate. and ecological relevance of each contaminant. The HQ is a 

ratio of the estimated exposure dose (for terrestrial receptors) of a constituent to the TRV. 

Generally, a higher ratio or quotient indicates a greater likelihood of an effect. TypicaJly, a 

quotient of I is considered the threshold level at which effects may occur. The TRVs on which 

the HQs were based were derived to be conservative and representative of chronic exposures. as 

described previously in Section F.6.3.3. 

The calculated HQs were used to assess the potential that toxicological effects will occur among 

the site· s receptors. The HQs were compared to HQ guidelines for assessing the risk posed from 

contaminants (Menzie et al.. 1993 ). These guidelines suggest that HQs less than or equal to l 

present no probable risk: HQs from I up to. but less than. IO present a small potential for 

environmental effects: HQs from IO up to. but less than I 00 present a significant potential for 

ecological effects. and HQs greater than I 00 present the highest potential for expected effects. 

The likelihood that a population of deer mice or short-tailed shrews could be significantly 

impacted ~y the toxicological effect(sl produced by a given COPC was a major factor in the 

subsequent determination (in Section F.6.3.3) of whether that contaminant should be classified 

as an ecological COC. 

Ecological risk from COPCs was characterized for potential future land use at the site. Risks 

from constituents found in soil a,·ailable to terrestrial receptors were assessed quantitatively. 

Complete exposure calculations for the site are included in Tables F-15 (mammals) and F-16 
(birds). The hazard quotients calculated for the site are also summarized in Table F-17 
(mammals) and Table F-18 (birds). Significant findings are summarized in the sections below. 
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TABLE F-15 
CALCULATED SURFACE SOIUSEDIMENT (0-2' bis) EXPOSURE • MAMMALS 

SEAD-63 
Seneca Anny Depot Activity 

Constituent 

Volatiles 
Acetone 
Benzene 
Methyl ethyl ketone 
Toluene 
Total Xylenes 

PAHs 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ffuoranthene 
Benzo(k)ffuoranthene 
Chrysene 
Dibenz(a.h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1.2.3-cd)pyrene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
8is(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Dibenzofuran 
Diethyl phthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Phenol 

Pesticides 
4.4'-DDO 
4.4'-DDE 
4,4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

Metals 
Cadmium 
Sodium 

1 SP: soil-lC>-plant uptake factor. 
2 BAF : bioaa:wnulation factor. 
3 Exposure calculated as 

Max Detected 
Cone. SP1 

(mg/kg) (unitless) 

1.50E-01 5.33E .. 01 

2.00E-03 2.34E+OO 

3.50E-02 2.74E .. 01 

1.40E-02 1.39E .. OO 

1.40E-02 5.62E-01 

2.00E•OO 1 51E-02 

2.70E•OO 1 .02E•OO 

3.50E•OO 6.17E-03 

1.90E•OO 4.25E-03 

2.20E•OO 2.22E-02 

1 20E+OO 8.16E-03 

4 30E .. OO 3.72E-02 

UOE-01 1 61E-01 

2.SOE+OO 1 37E-03 

1.40E-02 1.63E-01 

2.30E-02 4 43E-01 

1 .50E+OO 1.02E-01 

3 20E•OO 4 43E-02 

1.80E•OO s. ,oE-03 

1.20E-01 5.SOE-02 

4 30E-01 1.00E+OO 

3.SOE-02 1 51E-01 

9.20E-02 7 14E-01 

1.20E-01 1.25E-01 

1.90E-02 1.SOE-04 

9 30E-02 5 40E•OO 

3.90E-03 1.34E-02 

9.20E-03 1.BOE-02 

8.30E-03 1.00E-02 

7 SOE-03 3.44E-01 

5.20E-03 2.97E-01 

9.40E-03 2.20E-02 

8 30E-01 5.SOE-01 

5.78E•02 1.00E•OO 

ED =[(Cs. SP • CF. Ip) • (Cs. BAF • la). (Cs • IS)i. SFF , aw 
W\ere. ED= exposure dose 

Cs= maximum or mean concentration in soil (mg/kg) 
CF = plant dry-to-wet-we.ght conversion tactor (0.2) for inorganics only 
SP = soil-to-planl uptake factor for vegetabve matter 

BAF2 

(unitless) 

3.90E-01 

2.45E .. 01 

9.60E-01 

7.24E .. 01 

6.00E+OO 

1.25E-01 

4.50E•OO 

3.20E-01 

2.53E-01 

1.75E-01 

3.68E-01 

7.92E-01 

3.42E-01 

4.19E-01 

3.42E-01 

3.42E-01 

1.22E-01 

9.20E-02 

1.20E•01 

1.00E•OO 

1.15E•02 

1.00E+OO 

1.17E•OO 

1.25E+OO 

4.90E•03 

1 OOE•OO 

1.00E-01 

2.50E-02 

1.00E-01 

2.SOE-01 

2.50E-01 

1.BOE-01 

2.15E-02 

1.00E•OO 

Ip= plant-matter intake rate; Mouse= 0.00216 kg/day. Shrew= 0.000477 kg/day. 
BAF = invertebrate bioaccumulation fador (un,Hess) 
la= animal-matter inlake rate: Mouse= 0.00216 kg/day. Shrew = 0 008523 kg:day. 
Is= incidental soil intake rate : Mouse= 0.000088 kg/day. Shrew= 0 kg/day. 
SFF = s,te foraging factor = 1 
8W =bodyweight: Mouse = 0 02 kg . Shrew = 0.015 kg 

Deer Mouse Max Shrew Max 

Exposure3 Exposure3 

(mg/kg/day) (mg/kg/day) 

8.70E-01 2.87E-01 

5.81E-03 2.BOE-02 

1.07E-01 4.96E-02 

1.12E-01 5.77E-01 

9.98E-03 4.BOs-02 

-
3.91E-02 1.43E-01 

1.62E•OO 6.99E•OO 

1.39E-01 6.37E-01 

6.11E-02 2.73E-01 

5.65E-02 2.20E-01 

5.40E-02 2.51E-01 

4.04E-01 1.94E .. OO 

6.46E-03 2.19E-02 

1.25E-01 5.95E-01 

8.25E-04 2.79E-03 

2.0SE-03 4.79E-03 

4.29E-02 1 .09E-01 

6.12E-02 1 72J:-01 

-
2.34E+OO 1.23E+01 

1.42E-02 6.84E-02 

5.39E+OO 2.81E .. 01 

4.63E-03 2.0SE-02 

1.91E-02 6.33E-02 

1.83E-02 8.57E-02 

1.o,e .. 01 5.29E .. 01 

6.47E-02 6.8~;-02 

-
6.49E-05 2.23E-04 

8.32E-05 1.36E-04 

1.35E-04 4.74E-04 

5.14E-04 1.15E-03 

3.30E-04 7.88E-04 

2.46E-04 9.68E-04 

.. 
1.54E-02 1.30E-02 

7.75E+01 3.32E+02 



TABLE F-16 

CALl 'Cl"L.-\ TED Sl1RFACE SOIUSEDl~IE:\1 (0-2' bis) EXPOSl"RE - BIRDS 
SEAD63 

Seneca Army Depot Actil'ity 

Constituent 

\"olatiles 
Acetone 
Benzene 
Methyl ethyl ketone 
Toluene 
Total Xylenes 

PAHs 
Benzo( a )anthracenc 
Benzo( a )pyrene 
Benzo(b )tluoranthene 
Benzo{k)tluoranthene 
Chrysene 
Dibenz(a.h )anthracene 
Fluoranthene 
Fluorene 
lndeno( 1.2.3-cd )pyrene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Semi-,·olatiles 
Bis( 2-ethy lhexyl )phthalate 
Butylbenzylphthalate 
Carbazole 
Dibenzofuran 
Diethyl phthalate 
Di-n-butylphthalatc 
Di-n-octy lphthalate 
Phenol 

Pesticides 
4.-4'-DDD 
4.4'-DDE 
4.4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

Metals 
Cadmium 
Sodium 

I SP· soi I-to-plant uptake fac1or. 
2 BAF . bioaccumulation factor 
3 Exposur,, c3lcul31ed 3S 

\lax Detected SP1 

Cone. (mg/kg) (unitless) 

l.50E-01 5 33E-'-O I 
2.00E-03 2.3-iE-+-OO 
3.SOE-02 2.74E+-OI 
l .40E-02 l.39E-;-()() 

l .40E-02 5.62E-Ol 

2.00E---00 I 51E-02 
2 70E---OO I 02E-OO 
3.SOE---00 6 17E-03 
l.90E-'-00 4.25E-03 
220E-;-()() 2.22E-02 
1.20E---OO 8 16E-03 
.i 30E---OO 3 72E-02 
l.lOE-01 I 61E-Ol 
2 50E--OO I 37E-03 
t .-iOE-02 I 63E-OI 

2.30E-02 -' -i3E-01 
I 50E-OO I 02E-01 
3 20E-;-()() -'-'3E-02 

1.SOE---00 5 IOE-03 
I 20E-Ol 5.oOE-02 
.i 30E-01 l .OOE-+-00 
3.60E-02 l.SIE-01 
9 20E-02 7 14E-01 
I .20E-Ol l.25E-Ol 
I 90E-02 160E-O-i 
9JOE-02 s-ioE...oo 

3 90E-03 I 3-'E-02 
9 20E-03 I SOE-02 
8 30E-03 I OOE-02 
7.50E-03 3 .i➔ E-01 
5.20E-03 2.97E-Ol 
9AOE-03 2.20E-02 

SJOE-01 5 50E-01 
5.78E+02 I.OOE...00 

~ 

ED= [(Cs• SP• CF• lp1 - 1(s • BAF • 13) - !Cs• Is)]• SFF BW 

\\'here. EU = exposure dose 
Cs= maximum or mc3fl conccnrrntion in soil 1mg/kg,) 
CF = plan1 d~·•to-wct•wcig.ht con,·crsion facror (0.2) for inoq;anics only 

SP= soil-ro-pl3nt uptake factor for ,·~ct3ti,·e maner 
Ip= p13nt•inaner int:ike ra1e: Robin = O 0366 kg·d3y. Do,·e = o 00931 kg d3, 
BAF = invcncbr:uc bioaccwnularion fa~tor (unitless ) 

8.-\F2 

(unitless) 

390E-01 
2.45E...01 
960E-01 
7.24E+Ol 
6.00E-+-00 

1.25E-Ol 
-i SOE-00 
3.20E-01 
2.53E-01 
l.75E-OI 
3.68E-01 
7.92E-01 
3 42E-OI 
.i 19E-Ol 
3-'2E-01 
3-'2E-OI 
1.22E-01 
9.20E-02 

l.20E-01 
I.OOE--00 
I.ISE...02 
I OOE+OO 
I 17E...02 
l.25E-Ol 

.i.90E+03 
1.00E...00 

I OOE-01 
2.SOE-02 
I.OOE-01 
2.SOE-01 
2.SOE-01 
I.SOE-01 

2. ISE-02 
! .OOE...00 

la= animal•maner intake rate: Robin= 0.0-166 kg 'day. Do\'e = 0.00 I 6-1 kg day 
Is= incidental soil in1akc rate: Robin= 0.00965 kg •d3,·. DoH = 0 001:5 kg da\ 

SFF =Robin= 0.583. Do"e = 0. 120 
8\\' = bod\' weigh1 : Robin= 0 077 kg. Do,·c = 0 157 kg 

so 3_t,,rdl xis ss 

Robin Max 

Exposure3 

(mg/kg/day) 

2.25E-;-()() 
l.87E-02 
2.80E-OI 
3.64E-Ol 
3.28E-02 

2.43E-Ol 
5.2-'E---00 
6.56E-01 
3.IOE-01 
3.IOE-01 
2.-'6E-01 
l.56E-OO 
2.62E-02 
5.53E-Ol 
3.3-'E-03 
7.27E-03 
2. I 7E-OI. .. 
3 i7E-OI 

i iSE-00 
5.29E-02 
l.76E--Ol 
l .68E-02 
3.82E-OO 
l .82E-02 
3 28E---01 
l.7<!_~-01 

.iJ7E-O-' 
7.99E-04 
9.22E-O-' 
l .92E-03 
I .27E-03 
l .34E-03 

9.22E-O:! 
2.78E+02 

Dove Max 

Exposure l 

(mg/kg/day) 

5.83E-02 
I.IOE-04 
7. ISE-03 
l.52E-03 
2.66E-04 

' 

I .53E-02 
5.SOE-02 
2.75E-02 
l.47E-02 
1.71 E-02 
9.SlE-03 
3.73E-02 
9 88E-04 
1.98E-02 
l .26E-04 
2.53E-04 
1.24E-02 
2.SIE-02 

-i .06E-02 
l .09E-03 
6.86E-02 
3.SOE-04 
l .-i7E-02 
I.OlE-03 
1.17E-OI 
4 3~~-03 

2.97E-05 
6.%E-05 
6.31E-05 
7.63E-05 
5.1 IE-05 
7.32E-05 

6.82E-03 
5.83E+-OO 



TABLE F-17 
CALCULATED SURFACE SOIUSEDIMENT HAZARD QUOTIENTS - MAMMALS 

SEAD-63 
Seneca Army Depot Activity 

Deer Mouse Short-tailed Shrew 
Exposure Exposure Toxicity Reference Deer Mouse 

Constituent (mg/kg/day) 
1 

(mg/kg/day) 
1 

Value (mg/kg/day/ Hazard Quotient
3 

Volatiles 
Acetone 8.70E-01 2.87E-01 1.00E+01 0.09 

Benzene 5.81 E-03 2.80E-02 2.64E+01 0.00 

Methyl ethyl ketone 1.07E-01 4.96E-02 1.TTE+02 0.00 

Toluene 1.12E-01 5.77E-01 2.60E+01 0.00 

Total Xylenes 9.98E-03 4.80E-02 2.10E+00 0.00 

PAHs 
Benzo(a)anthracene 3.91E-02 1.43E-01 1.00E+00 0.04 

Benzo(a)pyrene 1.62E•OO 6.99E+00 1.00E•00 1.62 

Benzo(b )fluoranthene 1.39E-01 6.37E-01 1.00E•00 0.14 

Benzo(k)fluoranthene 6.11E-02 2.73E-01 1.00E•00 0.06 

Chrysene 5.65E-02 2.20E-01 1.00E+O0 0.06 

Dibenz(a.h)anthracene 5.40E-02 2.51E-01 1.00E+O0 0.05 

Fluoranthene 4.04E-01 1.94E+00 1.25E+O0 0.32 

Fluorene 6.46E-03 2.19E-02 1.25E•00 0.01 

lndeno(1.2.3-cd)pyrene 1.25E-01 5.95E-01 1.00E+00 0.12 

2-Methylnaphthalene 8.25E-04 2.79E-03 7.16E•00 0.00 

Naphthalene 2.05E-03 4.79E-03 7.16E•00 0.00 

Phenanthrene 4.29E-02 1.09E-01 1.00E·O0 0.04 

Pyrene 6.12E-02 1.72E-01 1.00E•00 0.06 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 2.34E•00 1.23E•01 1.83E+01 0.13 

Butylbenzylphthalate 1.42E-02 6.84E-02 1.59E+02 0.00 

Carbazole 5.39E•00 2.81 E•01 5.00E•00 1.08 

Dibenzofuran 463E-03 2.06E-02 no data -
Diethyl phthalate 1.91E-02 6.33E-02 4.58E+03 0.00 

Di-n-butylphthalate 1.83E-02 8.57E-02 5.50E+02 0.00 

Di-n-octylphthalate 1.01E• 01 5.29E• 01 1.83E• 01 0.55 

Phenol 6.47E-02 6.88E-02 no data -

Pesticides 
4.4'-DDD 6.49E-05 2.23E-04 8.00E-01 0.00 

4 .4'-DDE 8.32E-05 1.36E-04 8.00E-01 0.00 

4 .4'-DDT 1.35E-04 4.74E-04 8.00E-01 0.00 

Endosulfan I 5.14E-04 1.15E-03 5.00E-01 0.00 

Endosulfan sulfate 3.30E-04 7.88E-04 2.S0E-01 0.00 

Endrin ketone 2.46E-04 9.68E-04 9.20E-02 0.00 

Metals 
Cadmium 1.54E-02 1.30E-02 1.00E•00 0.02 

Sodium 7.75E•01 3.32E+02 no data -

(1) Receptor exposure from Tallie 1-15 

(2) Tox1Clly reference value from Table A-1 0 

(3) Hazard QUOtJllnt calculated as HQ = exposure rate I tox icity refe<ence value 

wrth HO < 1. no effects expected 

1 < HQ =< 10. small potent1al for effects 

10 < HQ =< 100. potential for greater exposure to result in eff~ s. and 

HO > 100. highest P01en11at for effects. 

ROD_ " 13 XLS ss_nq 

Short-tailed Shrew 

Hazard Quotient3 

0.03 
0.00 
0.00 
0.02 
0.02 

0.14 
6.99 
0.64 
0.27 
0.22 
0.25 
1.55 
0.02 
0.60 
0.00 
0.00 
0.11 
0.17 

0.67 
0.00 
5.62 
-

0.00 
0.00 
2.89 
-

0.00 
0.00 
0.00 
0.00 
0.00 
0.01 

0.01 

-



T.-\BLE F-18 
C.-\LCl "LA TED St'.RFACE SOIUSEDl'.\IE~T HAZARD Ql.OTIE:-.iTS - BIRDS 

SE.--\D63 
Seneca Army Depot .-\ctil'i~· 

Robin 

Robin '.\lax :-.'OAEL Toxicity ~OAEL '.\lax 

Exposure I Do,·e '.\tax Exposure t Reference \'alui Hazard 

Constituent (metke/da.-) (mg/kg/da~·) ( mefkefda~·) Quotient3 

'\'olaciles 

.·\..:c:::one ::: .:::SE-00 5.S3E-0::: 6. I0E-0::: 000 

Benzene l .87E-02 II0E-04 No data --
Methyl ethyl ketone :?.S0E-01 7. !SE-03 No data --
Toluene 3 64E-0l I .52E-03 No data --
Tocal Xylencs 3.28E-02 2.66E-04 306E+02 0.00 

PAHs 

Benzo< a lanthracene ::?.43E-0l l.53E-02 2.85E--01 0.01 

Benzo( a Jpyrene 5.:?4E-OO 5.S0E-O::: 2.85E+Ol 0 .18 

Benzo< b )tluoranthene 6 56E-0l :::.75E-02 :?.85E-OI 0.0:? 

Bcnzol k )tluoranthene . 3.I0E-01 I -l7E-O:? ::? .85E+O I 0.01 

Chryscne 3 I0E-01 I 71E-0:? 2.85E-01 001 

Dibcnz(a.h 1a11thracenc:: :? 46E-01 9.SIE-03 2.85E-01 001 

Fluoranthene I 56E-OO 3.73E-0::: ::? 85E-O I 005 

Fluorene :::6:::E-02 9 88E-04 2.SSE-01 000 

lndenO( 1.2.3-cd)pyrene 5.53E-01 I 98E-O::: 2.85E-O I 0.02 

2-\lcthylnaphthalene 3 3-lE-03 I :::0£-1_µ ::? .85E-OI 000 

Naphthalene 7 :::7E-03 :?.53E-04 ::?.85E-OI 000 

Phenanthrcne :?.17E-01 l .24E-02 2.85E--O I 0.01 

Pvrene 3 i7E-0I 2 SIE-0::: 2.85E-01 -- 001 

Semi-•·olatiles 
BtSI :::-.:thylhe:,.\'I lphthabtc:: 7 75E-ti0 _. 06E-0::: I I0E-01 "'0 

Butvlbenz:ylphthalale 5 29E-0::: 1.09E-03 :-.o data --
Carbazolc: I 76E-01 6 86E-0::: No data --
Dibcnzofuran I 6SE-0::: 3 SOE-OJ 2. ISE-01 0.08 

Diethyl phthal:ne 3 s:::E-00 l .-l7E-O::: I . I0E-02 347 

Dt-n-butylphthalate I S:::E-0::: I.OIE-03 I.I0E-02 1.7 

Di-n-octylphthalate 3 :?SE---01 I 17E-Ol I.I0E-02 2984 

Phenol l.79E-0l -l 39E-03 No data ----
P~ticides 
-l .-l'-DDD -l 37E-0-l 2.97E-05 5 60E-0::: 001 

-1.4'-DDE 7 99E-0-l 6.96E-05 5.60E-0::? 001 

-1.4'-DDT 9.::::::E-0-l 6.31E-05 5 60E-02 00:? 

Endosulfan I l .9:::E-03 7.63E-05 I.OOE-00 000 

Endosul fan sulfate l .27E-03 5. l lE-05 I.OOE-00 000 

Endrin kelone l.34E-03 7.32E-05 3.00E-01 000 

Mecals 
Cadmium 9 ::::::E-0::: 6.82E-03 l .-l5E+O0 006 

Sodium 2.78E-O:? 5.83E-OO No data --
I Receptor e,tposure from Table H.30. • 
2 ~OAEL toxicity reference \'alue from Table H. I 3. 
3 Hazard quotient calculated as HO= exposure rate toxtcity reference value 

BOLD : represents receptor HO -. I . 

s63_b,rdl ~Is ss- hq 

Dove :\OAEL 
\fax Hazard 

Quotient3 

0 00 

--
--
--

0.00 

' 
0.00 
000 
0.00 
0.00 

0.00 
0.00 

000 
0.00 
000 
000 
0.00 

000 
000 

0.37 

--
--

0.00 
1.3 

0.09 
10.7 

--

000 
0.00 
0.00 
0 .00 
0.00 
0.00 

0.00 

--
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Mammals 

Deer Mouse Shrew 

Com~ound Hazard Quotient Hazard Quotient 

Benzo(a)pyrene 1.6 7.0 
Carbazole 1.1 5.6 

Fluoranthene 0.3 1.6 
Di-n-octylphthalate 0.6 2.9 

The hazard quotients calculated for the mammalian species are all ascribed to limited zones of 

shallow soil/sediment contamination as they generally result due to finding elevated 

concentrations of the chemicals in one or more related samples. Specifically. the hazard 

quotients calculated for Benzo(a)pyrene. Carbazole. and Fluoranthene initially result from 

measuring elevated concentrations of each of these species ( i.e .. 2. 700 ug/Kg. 430 ug/Kg. and 

4,300 ug/Kg, respectively) at a single location SW/SD63- I 9. Of further note is the fact that the 

second highest concentration measured in any shallow soil/sediment sample for each of these 

compounds is also collocated in a sample collected from SW/SO63-18. Using the next highest 

measured c_oncentration for each species and repeating the hazard quotient calculation results in 

the indication that concentrations measured for one of the problematic chemicals (i.e., 

Fluoranthene) is potentially acceptable. while a reduced hazard quotient is still represented by 

the other two chemicals for the shrew. 

If the third highest measured concentration is then used for the remaining two species (i.e .. 540 

ug/Kg for benzo(a)pyrene at SW/SO63-4 and 93 ug/kg for carbazole SW/SD63- 13). the 

computed hazard quotients for the shrew are further reduced to 1.4 and 1.2. respectively for the 

shrew. Of additional note. is the fact that the continuing high carbazole level is found in the 

location SW/SO63-4 that is downgradient of both SW/SD 63-18 and 19. The computed hazard 

quotient for all three chemicals and the deer mouse are all less than I. 

If the maximum concentrations measured for the benzo(a)pyrene and the carbazole are set to the 

fourth highest concentration measured (i.e .. 200 ug/Kg and 34 ug/Kg. respectively). the 
• 

calculated risk posed to the shrew is also eliminated. 

With respect to the hazard quotient recorded for Di-n-octylphthalate. this results due the sole 

sample in which it \\:as detected at a concentration of I 9J ug/Kg. This sample was collected at 

location SWSO63-3. which is north ofSEAD-63 . 

October : oo I 
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Birds 

The HQs computed for four phthalate species based on the maximum observed concentration in 

shallo\v soil/sediment samples indicate that site contaminants represent a potential threat to the 

American Robin and/or the Mourning Dove. A summary of this data is presented below: 

Compound 

Bis{2-ethylhexyl)phthalate 

Diethyl phthalate 

Di-n-butylphfhalate 

Di-n-octylphthalate 

American Robin 

Hazard Quotient 

70 
347 
1.7 

2984 

Mourning Dove 

Hazard Qaotient 

0.37 

1.3 

0.09 

10.7 

Bis(2-ethylhexyl)phthalate was found in 17 of27 shallow soil/sediment samples collected from 

SEAD-63. Measured concentrations ranged from a minimum of 8.3 to a ma-ximum of 1.800 

ug/Kg. Based on the indices used for the determination for the robin. the maximum 

concentration that could be measured to ensure that no risk was present-for the robin would be 26 

ug/Kg. Seven of the I 7 samples that contained Bis2-ethylhexyl)phthalate exhibit concentrations 

that were h_igher than this level. These samples are all generally located in the vicinity of the 

former burial area. 

Diethyl phthalate was detected in 9 of:: shallow soil/sediment samples collected from the area 

of SEAD-63 . Measured concentrations ranged from a low of 4. 7 to a high of 92 ug/Kg. All of 

the measured concentrations would represent a potential threat to the American Robin. while any 

concentration in excess of 70 ug/Kg would suggest a potential threat to the Mourning Dove. The 

identified Diethyl phthalate is all located in drainage ditches that surrounds the former burial 

area. 

Di-n-butylphthalate was detected in 7 of the 27 shallow soil/sediment samples collected from the 

area of SEAD-63. Measured concentrations ranged from a low of 6.5 to a high of 120 ug/Kg. 

The second highest concentration measured in any shallo\v soil/sediment sample was 19 ug/Kg. 

and at this concentration the hazard quotient calculated for the robin would drop to 0.28. This 

suggests that the presumed risk associated with this compound is restricted to a hotspot that is 

near SWSD63-14 .. 

Di-n-octylphthalate was detected in I of the 22 shallow soil/sediment samples collected from the 

area of SEAD-63 . The only measured concentration found for this compound was 19J. This 

suggests that the apparent risk posed to both the robin and dove is associated with a hot spot that 

is located at S\VSD63-3. as is noted above for the mouse and shre,v. 

Png~ F-1 01 
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F.6.4.1 Uncertainty 

Uncertainty 1s inherent in each step of the ecological risk assessment process. Major factors 

contributing to uncertainty in this risk assessment are discussed qualitatively in the following 

sections. 

Chemicals of Potential Concern 

The sampling data may not represent the actual overall distribution of contamination at the site. 

which could result in underestimation or overestimation of potential risk from identified 

chemicals. However. the use of maximum concentrations provided conservative exposure 

estimates and it is. therefore. unlikely that the potential for deleterious levels of contaminants has 

been underestimated. 

Exposure Assessment 

While the potential receptor species selected for the site are inevitably a limited subset of the 

total list of_ species that may utilize the site. the potential exposure of the species evaluated in this 

assessment is considered likely to be representative of the nature and magnitude of the exposures 

experienced by those species not discussed. 

Risk associated with intake of contaminants through the terrestrial food chain was addressed by 

modeling food chain transfer of chemical residues through plants and earthworms. The degree of 

uncertainty in the results of the analysis increases with the increasing distance of the receptor 

from the base of the food chain. Intakes from dermal contact with and inhalation of 

contaminants were not quantifiable for ecological receptors. Howe\'er. this does not 

significantly increase the uncertainty of the estimated intakes because for most receptors. intakes 

via these routes are likely to be minimal relative to intakes via ingestion. 

Toxicity Assessment 

There is uncertainty associated with the 'rRVs calculated for this risk characterization because 

the toxicity data were not site-specific. However. the TRVs used were conservative and were 

modified by uncertainty factors where necessary to increase the applicability of the data to the 

assessment. The HQs calculated from these conservative TRVs and maximum concentrations 

provide confidence that the risk assessment yielded reasonably conservati,·e estimates of the 

potential risk of adverse ecological effects on the assessment endpoint. 
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Each COPC was assumed to be highly bioavailable. How·ever. for most chemicals in most 

media. this is an overestimation (Dixon et al., 1993) that may result in an overestimation of the 

potential for ecological risk. Empirical information on bioavailability of the COPCs was not 

available. No leachability tests in soil or sediment were conducted. No analysis for acid-volatile 

sulfide/simultaneously extracted metals was conducted as a measure of bioavailability in 

sediment. It is possible that some of the contaminants. particul~rly the metals. may be bound to 

soil or sediment particles and not available for uptake by receptors. This would tend to 

overestimate risk. 

The soil-to-plant uptake equations and the BAFs include a bioavailability factor: however. these 

data. taken from the scientific literature. are not specific to this site and may under- or 

overestimate exposure. For several metals. no quantitative bioavailability data could be found, 

other than an indication from the literature that the constituent does not significantly 

bioaccumulate. For these metals. a bioaccumulation factor of 1.0 was used in the exposure 

equation. This is likely to overestimate the actual value. 

The potential for toxic effects to be produced in receptor organisms as a result of exposure to 

multiple chemicals in a single medium or in multiple media was not evaluated. Therefore. the 

potential t(?xic effects in a receptor as a result of exposure to a given medium could be higher or 

lower than estimated. depending on toxicological interactions. Exposure of a receptor to 

multiple contaminated media is likely to increase the risk of toxic effects. 

Risk Characterization 

The methodology. consen·ative assumptions. and toxicity benchmarks used in the risk estimation 

portion of the risk characterization are expected to overestimate. rather than underestimate. the 

potential for COPCs to pose risk to the ecological assessment endpoint. Maximum 

environmental concentrations were used. concentrations were assumed to remain constant over 

time. and the toxicity benchmarks used were the NOAEL values (levels where no toxic effects 

are expected) or conservative surrogates based on LOAEL values for non-lethal or reproductive 

effects appropriate for extrapolation to effects on the assessment endpoint. 

F.6.4.2 Ecological Risk Summary 

COPCs m soil were quantitatively assessed for ecological risk for future conditions. These 

COPCs include contaminants estimated to have the potential to pose adverse effects to the 

selected assessment endpoints. Exposure to these COPCs by representative terrestrial receptors 

(deer mouse. American robin. mourning dove. and short-tailed shrew) was further evaluated to 

detennine if any COPCs have a high likelihood of being a risk to the receptor population 
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analyzed for this risk assessment or the ecological community that encompasses the study area. 

A hierarchy of assessment endpoints was selected to assess both proximate and ultimate risks 

that might be associated with site-related chemicals. The proximate assessment endpoint was 

chosen to provide protection of the population levels of vertebrate species that utilize the sites to 

a significant extent and that are important as indicators of potential effects on the health of the 

community. Deer mice and short-tailed shrews represent terrestrial vertebrate populations at the 

sites. The American robin and mourning dove represent avian populations that usually remain 

close to or on the surface of the soil and come in contact with it quite frequently. Although toxic 

effects that reduce this assessment endpoint population or the populations they represent in the 

immediate vicinit5· of the site are significant to the populations themselves. they are not 

necessarily significant to the ultimate. more important assessment endpoint: the community of 

species that occupies the area surrounding and including the site. 

It is this ultimate assessment endpoint. maintenance of the health and diversity of the natural 

community in the area. that is the most important ecological component to be protected with 

regard to this site. Therefore. any COCs estimated to pose a potential for adverse effects to 

proximate assessment endpoints would subsequently be evaluated with regard to the risk they 

may pose to the ultimate assessment endpoint. 

The ecological setting of the site is not unique or significant. as described in Section F.6.2.2. 
There are no endangered. threatened. or special concern species in the vicinity that are likely to 

be dependent on or affected by the habitat at the site. The species that inhabit the site are not 

rare in the region and are not generally considered to be of special societal value. The habitat in 

the site appears to be relatively low in diversity and productivity. 

In soils available to terrestrial receptors (0-2-ft . depth). representative of future conditions at the 

site. HQs calculated for seven semivolatile organic compounds indicate that potential risks may 

exist for selected mammalian and avian species . Closer review of these data indicates that the 

posed threats may be isolated to hot spots that required closer examination during the proposed 

removal action . 
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l:qu111on for ln1Uc lmKlkw-day) .. CA• IR• EF • EP 
nw,AT 

Vwi!:bln IAnuroerions fo, 1=,sh RessoK>r ve Uusd 11 the Bonom> 
CA ~ Chemical Concen1,111on in Air, CaJcula1 cd (rom Air EPC 0111 
IR O lnh1b1ioo Ralt 
l;f n El(posure Frequency 

Analylr 
lnhat1tion I Can. S1,pc 

Rm lnhaJa1i1n 

(mg/kg-day)! (mlf\1:day!-I 

Vela Iii« Or1aniu 
Acc hH1C NA NA 
l -Uutanonc 2 161: -001 NA 
8cnunc I 7JE-OOI 2 7JE-002 
Toluene I l ◄ E - 001 NA 
Tot&J Xylcnc-s NA NA 
Scmholali~ Or1111lu 
Denl.D( a)an thracenc NA NA 
Bcn w(•)pyrcnc NA NA 
Bcnro(b)Ouor&nthcnc NA NA 
Ucn,.o( "1,i)Vcrylcnc NA NA 
Uenw(k)Ouo1 anthc11c NA NA 
bis( l -f lhylhc.yl)phlhal11c NA NA 
Chrysmc NA NA 
O1bt'f1l{a,,h)anthraccnc NA NA 
l>i •n-bu1ylph1halatc NA NA 
Fluo1anthmc NA NA 
lnda1o( l .l.l -cd)pyrrnc NA NA 
Phenanthrenc NA NA 
Pn1hldu/P( "B1 
◄ . ◄ '- IJllll NA NA 
4, ◄'-l>OE NA NA 
4 , ◄ '- l>OT NA l . ◄0E-001 
Mrlah 
fa.d111iu m NA 6 J0EtOOO 
Mc,c ury 8 l7E-OOS NA 

Tol•I lluud Quolitnl •nd C■nctr Risk; 

Air [,C• (re• 

Surf act Seil 

_ (mJlml) 

J 40E•0I I 
I 0lE-010 
2 JIE-010 

4 0IE-010 
J S7E-0I0 

l Hl~-010 
l 06E-001 
J 91E-0I0 

6 46E-0I0 

9 SlE-009 
I 0lE-009 

Nole Cclh in 1his 1able wcr;·fn1en1ionally ,~n b,;;i due k> I lack· orlOxTdty data 
• Sec Tl.hie A-) for c1lcub.1ion of Air Ere 
NA ·· lnfo1111atiou 1101 av a,jl ablc 

p lpl~oject1\aenecall63eecavnln_r111<2\A.MBAIR 'NK4 

TABU:A-1 
CAI.Clll.ATION Of INTAKE AND RISK •·ROM INIIAI.ATION 01' DllST IN AIIIBlt:NT Alk 

Rt:ASONABU MAXIMUM !XPOSllRt: (RIii£) - SUl>-63 

1:0 • b,posurc l>ur11ion 
BW • Bodywcigh1 
AT • Averaging Time 

Air [PC• fro• 
T•l•I S•ils 

££/CA l\tiai Riak Autumtal 
Sen«• Army Drpol Acli•il)' 

Park Worker 

(mJlml) 

Int... .. .. ·1 · liar~~ .. 

_ (ma/lrr· d ■7) . Q,,11lrn1 
(Ne) (Car) 

Canu•r 
Hisk 

l l7E -OOI 
61IE-009 
S 92E-OI0 
J ◄0E - 009 
207E-ooq 

444E-ooq 
6 66E,009 
S 62E-009 
4 S9E -OO? 
6 l6E-()(J<j 
l 66E-007 
4 S9E -009 
◄ l ◄ E- ()(J<j 
I 29F.-OOI 
9 l2E -009 
S41E -()(J<j 
◄ S9E-009 

l 96E -0I0 
6SJE-0I0 
4 IBE-010 

J llE-006 
7 2lE-OOI 

I l6E-0ll 
S S9E -012 

S l9E-01 I 

6 6lf. ,01 J 

I 16E-0I0 

IF. -009 
SE-Oil 

7E-007 

2E-014 

11: -009 

Equ&eion for tla.r.atd Quo1ien1 • Chronic l>aily lnlah (Nc)/)tcfcrcncc l>ou 

Equ11ion for Canc<1 lti1k • C'hronic IJ11ly lnlalc (Cu)• Slope Fac1or 

.... .. ~tion•I vi !llll!r.(0.ild 
ln1ak, llarar-4 

(,..,,,r · d ■7) Q,,oi;tnl 
(Nr) (C•r) 

4 211!-012 
I 261:-01 I 

I 261:-010 

J 0IE ,011 

I 4JE-0l I 

lE-009 
IE-010 

IE-006 

CM«,-­
Ruk 

IE•0IS 

lE-010 

. ·------ · C-IRcdonWorur 

. (m~r·~;~~~- ·-·1 --~:.:~ . 
(N<) (C■r) 

6 9)£-010 
6 0lE-01 I 
l 46E-0J0 

1 JIE-009 

I 6JE-0JJ 

7 JOE-Oil 

s 16E,009 

lE ,009 
◄ E-001 
JE-009 

9E-00l 

Cancu 
Risk 

lE ,014 

2E-0l l 

IE-001 

7[-007 

A11u-,1leu (or Port& Work,r 

lt:-009 IE-006 5£-010 9E-OO~ Jt:-008 

CA• 
BW• 
Ill• 
H• 
Ell• 
AT(N,)• 
Al(C'11) • 

EPC Surf Ke 6,;1y· . 
70 ka 
I ml/day 

I 7l day a/yea, 
2S Y<IIS 

9.12S days 
_l S, SS0 days 

C'A. 
hw-

A11umptlen1 for RHrull■nal \'hilor !q,U~I 

11t -
H• 
ED• 
AT(Nc)• 
AT (Car)• 

EPC Surface Only 
IS ka 

17 n,1/day 
71 days/yra, 
S yt&n 

l,llS days 
25 ,S S0 days 

CA• 
BW• 
JR• 
ff. 
Ell• 
AT(Nc)~ 
AT(C!') • 

~~~p!_~ ~•! C~!_rut_l~~n Wof~tr 
EPC Surf act and Sub-Su1facc 

70 •• 
JO 4 ml/day 
lS0 days/year 

I yw 
l6S day, 

ll.)S0 day, 
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p. lpil'i!rojec-

TABU:-J 
CAIHII.ATION m· INTAKE AND RISK •·RoM INHALATION OF DllSl' IN AIIIBlt:NT AIR 

RUSONABU: MAXIMUM EXPOSlllU: (Rlllt:) · SUll-63 
t:t:t(:A lltlnl Rhk Auu1mrn1 
Senrc• Army Dtpol Atlivily 

•~11i;;,i for lnrakc (mg,\~•day) • c~,01, u,rn 
BW•AT Equation (or 11&.W"d Quotiml .. fh,onic Daily ln1&le (NcYRere,a1cc Dene 

Yvitbln <Assurnerions Coe Etch Resmror ,,, I iutd ts lhe Bonomi 
CA• Chemical Conccntralion in Air. C1lcul11<d rrom Air ~l'C l>ara 
IR• lnhalarion !lore 

__ Ef • ~1"r.;>surc Frequency 

Analyt• 
Inhalation 

RR> 
Carr. Slope I Air [PC' ,.,,. 
Inhalation Surf act Soil 

(mg,\1-day) (ms/ka•dayl· 1 

Vtlatilt Orsanlu 
Acetone NA NA 
2-liuianonc 216E -OOI NA 
llcnunc I 711:-0111 2 7JE -002 
Toluene I l4E -OOI NA 
Toral Xylme1 NA NA 
S.miYOlallk o,.anlu 
Ocnm(a)111rhracmc NA NA 
Bcnw(a)pyrcnc NA NA 
Oenro(b)Ouoranthcnc NA NA 
Urn,,.,(lithi)per),·lcnc NA NA 
llcnu~k)Ouoranthcnc NA NA 
bi,(2 -Erhylhcx)·l)phrhalarc NA NA 
Chrysenc NA NA 
Oibcnz.(1,h)anlhracenc NA NA 
Oi-n-butylphthalarc NA NA 
fluoranlhmc NA NA 
lndcno( 1.2.l•cd)pyrmc NA NA 
Phcn1nlh,cnc NA NA 
Pt11icldta/PCB1 
4,4'-DDD NA NA 
4.4'-OOE NA NA 
4,4'-ODT NA J 40E-OOI 
Mtlab 
Cadmium NA 6 lOF.tOOO 
Mercury I S7E-OO! NA 

Tot■ ! ~•~~•rd Quotirnt and C111m Rlsk: 

(mivml) 

l 40E -OI I 
I 02E -OIO 
2 lll:-1110 

4 OIE -010 
l S7f.-OIO 

l S7E-OIO 
l O{iE-001 
l 91E-OIO 

6 46E-OIO 

9 Slf. -009 
I OlE -009 

N~tc· Cdli in .rhi, rabie w~e· i~tmilonilly left bienk ·c1u• to •·iack or ~,icity dlla 
• Sec Table A•l for calcul111ion or Air F.PC' 
NA• ln(ormation nor available 

.a\s6Jeeca'lnln_r1ak2\AMBAIR VIIK4 

EO • E•posurt Ourarion 
BW • Bodywcil!hr 

Equation for fon111hu1ion 10 l.irctime ('111ur Risk • Chroni, Daily ln111h (C111) • Slope f"tor 
Equarion for Toral l.rrcrimc Cancer Risk • A<Nh l'on11ibu1ion • Child Conuibutlon 

AT ~ Avc1a1in1 TiMf 

,~,... R~r,~t~~!I) rc~i,ii.iiii.n · 1 · RaldrlChlld'i"__ · ' · .. , .. Raiden! 
lnt1ko llaunl Contri..,ti.n Tolal 

l•&Jl<rday) Queticnl •• urrri- (ms/li~·day) Quolicnl to Lif•ti- 1.ifrlimt 
(Ne) ({"ar) c·anur Rbk (Ne) 1 (Car) • Canur Rbk Canur llisk 

9 llli-011 I 1191:-0ll 
2 7')1:-011 

I 94f.-010 
l 79E-OIO 

!E -CMl9 
21:-010 

JE-006 

lt:-006 

91: -014 

6E-009 

CA~ 
BW• 
IR• 
Ef. 
U>• 

Auuraptltn1 for Rroidrnl (Adull ► 
. EPC Surf Kc Only 

AT (Ne)• 
AT(C11)• 

70 ·-10 ml/day 
llO days/yus 
24 years 

1 .760 day5 
25,!!0 day, 

I 19E-OII I I b21:-0ll 
H71: -0II 

4 !41: -010 
l 67F.-OIO 

lf.-008 
ll: -010 

7E-006 

7[-006 . 

4E-014 

JE-009 

Auumptiona for Ruldrnt jChUd) . 
('A. 
OW• 
111 • 
H• 
l' I> • 
AT(Nc)• 
Al'(Car) • 

El'C Surface Only 

1$ ·-• 7 mllday 
l 10 days/year 

6 yeus 
2.190 cbys 

ll.!10 d1y1 

IE-Oil 

IE-009 

. a~_-009 
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TABLEA-l 
AMBIENT AIR EXPOSURE POINT CONCENTRA TJONS - SIAD-43 

EE/CA • \liDi Risk Assessmmt 
Smeca AnDy Depot Ac:tmty 

Equation for A1r EPC from Surface Sou <mwm') • CS CISUrl x PM d10 x CF Equabon for AJr EPC from TOC&J Soils(...,..,.)• 

Y!£il!!la Yilwz!a 

cs Cl!OI X PM d10 X CF 

CS dSurf = Chem,caJ Conc:entrat10n ., Surface Sou. from EPC data tmg/kgJ CS dlot = Chem,cal Concantrat10n r, Total Solla. from EPC data (mg/kg) 
· PM dlO • Avenge M....-..1 PM dlO Coacemntion • 17 uglm' 
CF= Conv«slOtl Fac!or = 1E-9 kg/ug 

Volalile Orpaia 
Acaone 
2-lluwlane 

! llau,me 

Toluene 
Total Xylmes 
Seai,,elaliltOrpaia 
Bcnzo(a)amlnca,e 
Bcnzo( a)pyrene 
Bcnzo( b )fluonnthene 

. Bcnzo(shi )peryla>e 
Bcnzo(k)fl--,,tbenc: 
bis/2-Elllylhayi)phdlal&io 
Cbrysaw 
Dibenz(Lh )omhncene 

Di-fH>Utyipml!.ala1e 
Fluoramhene 
IDdeno( I ,2.3-cd)pyrene 
Phenanthtme 
Paocida/PCBa 
, ,4'-000 
, _,·.ooE 
,.,·-ooT 
!lleulo 
~ium 
M<IUlrJI 

~D • Com_..t wu - clN«rod. 

h lenglseneca\s63eecalm,n _nsk\AIREXPT WK4 

EPC Dae• for 
Sarfau Soil 

2.00E.003 
6.00E.003 
I 40E.002 

2.40E.002 
2. I0E.002 

2 I0E.002 
I IOE+OOO 
2.l0E.002 

3 I0E.002 

s 60E.001 
6 ooe.oo: 

PM dlO • PM dlO Concamatioa uJaalmd far Comuuaion Wort<a- 148 UBfm' 
CF= Convers10n Faclor = 1E-9 kglug 

EPC Data for 
Taul Soila 

(m!!ikg) 

I 60E.OOI 
•60E-002 
◄.OOE-003 

2.J0E-002 
I 40E-002 

l .OOE.002 
, SOE.002 
l I0E.002 
l I0E-002 
, l0E-002 

I IOE+OOO 
3 I0E-002 
2.SOE.002 
I 70E.002 
6 l0E.002 
3 70E.002 
3 IOE.002 

2 OOE.003 
4 40E.003 
l J0E-003 

: 40E-OOI 
4 90E.OO I 

Calnial<d Air EPC 
s-1-Soil 

3 .◄0E-011 

l.02E-OJ0 
2.31E-010 

◄ OIE-010 

3 57E-OI0 

3 57E-OI 0 
3 06E.008 
l 91E-OI0 

6 ◄6E-OI0 

9 S:E-009 
I 02E-009 

Calclliated Air EPC 
Teal Seib 

(mgim') 

2.)7E-OOS 
6.IIE-009 
5.92£-010 
HOE-009 
2.07!!-009 

◄ ◄◄E-009 
666E-009 
5 62E-009 
◄ 59E-009 
6.)6E-009 
266E-007 
◄.59E-009 

◄ l ◄E-009 
1.29E-008 
9.)2E-009 
5 . ◄IE-009 

◄ 59E-009 

2.96E-OI0 
6SIE-OI0 
◄ UE-010 

3 SSE-006 
7 ZSE-001 
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•. Equation for Intake (ml!A<w•day) • cs. nf,j CF• El • EF • ED 
BW,AT 

Ywitbln IAuumotiona for Ji1ch Rccmtor we I lated 11 she Bottom) 
CS .. Chcmicll Concenuation in Soil. Calcubtcd from Soil EPC 0111 
IR • Ingestion Rate 
CF• Convc:nion Faccor 
f! ~ fraclion Ingested 

Analytr 

Velali~ O,-ianir1 
Acc:lonc 
l •Oulanonc 
Benunc 
Toluene 
Total Xylmes 
Stmivolatilt o,.anics 
Bml.0(1).1,ulir acenc 
OenlO(a)p)·rcne 
Uen1.0tb)Ouoranlhc11c-
Umw(.,.11)pc1yla1c 

llenw( k )Ouo, an th enc 
bi~2-EthylhCKyl)phthallle 
Chry,ene 
l>ibc:n,,a.h)an1hracenc: 
Ui-n-butylphthalatc 
Fluoranthenc 
lndeno( I .2.J -cd)py1C11e 
Phenanduenc 
t1:1rlcld1:a/PC"B1 
4.4"- 1)()0 
4 , ◄ ·- nnE 

4_4·.O11-r 
Mttw 
Cadmium 
Mcruuy 

Oral 
RID 

(mgl\g-day) 

I OOE-001 
6 001:-001 
) 001:-00) 
2 00~·001 
200E•OOO 

NA 
NA 
NA 
NA 
NA 

2 OOE-002 
NA 
NA 

I OOE-001 
4 OOE-002 

NA 
NA 

NA 
NA 

l OOE-004 

S.OOE-004 
J.OOE-004 

Cart. Slope 
Oral 

(msl\s-day)•I 

NA 
NA 

2 90E-002 
NA 
NA 

7 J0E-001 
7 J0EtOOO 
7 J0E-001 

NA 
7 J0E-002 
I 40E-002 
7 J0f.-001 
7 J0EtOOO 

NA 
NA 

7.J0E-001 
NA 

2 40E-001 
l .40E-OOI 
J 40E-opl 

NA 
NA 

Tolal lluard Quolicnl and Ca_!!ccr Ri!~' . 

£PC 
Surf au Soil 

(mt!A<1) 

2 OOE-OOJ 
6 OOE-001 
I ◄0E-002 

2 40E-002 
2 I0E-002 

• 2 I0E.002 
I I0E•OOO 
2 J0E.002 

J I0E.002 

l 60E-OOI 
6.00E-002 

Note Cdis in ii.i's table .. wcie fnimiio,ialfy .lefi blinY.iie io i liicliof io,icity dii. 
NA a lnfonnation not available. 

p:'4>illprojee1 ;1163eecalmln_rlsk2~NGSOIL.WK4 

t:PCfrtrn 
TotalS.ils 

(msl\wl 

160E-OOI 
4 60E-002 
4 OOE-OOJ 
2 I0E-002 
I ◄0E - 002 

J OOE-002 
4 l0E-002 
J I0E-002 
l I0E -002 
4 J0E-002 
1 I0E•OOO 
I I0E-002 
2 I0E-002 
I 70E-002 
6 J0E.002 
J 70E-002 
J I0F.-002 

2 OOE.001 
4 40E-OOJ 
J J0E-001 

H0E•OOI 
4 90E-OOI 

TABI.EA-4 
CAI.Clll.ATION OF INTAKE ANO RISK l'ROl\t TIit: INGESTION Of" SOIi. 

Rt:ASONABI .E MAXll\tllM EXPOSURE (Rl\tE) · St:Al}.6J 
t:t/CA - Mini Risk Aun1mtnt 
Seneca Army l>cpol At1h·ily 

EF • Exposure frequency 
ED • EKposure l>ur11ion 
BW • Bodywrighr 

l!quation for ftUMd Quolirnl .. {"h1onk l>11ly Intake (Nc)IRcfacnu l>osc 

Equ11ion for Cance, Risk • C"hrooic Daily Intake (C11) • Slope factor 

AT • Aver&&in& Time . . 

-·-·-·-. -·- ·· --·· -- . . ----· -- -· -- ... 
Park Worker . 

(m!:r·~.,, -· . -·r .. ~:.~, 
(Nr) (Carl 

I J7E-009 
4 IIE -009 
9 l9E -009 

I 21E-006 

2 60E-OOI 

l 14E-007 
◄ 1 IE-001 

I 

I 

I 

4 19F.-0I0 

l 17E-OO'I 
1141:-00~ 

I l ◄ E - 009 

4 ◄0F. - 007 

I 6lE•OO'I 

I 

I 

IF. -007 
lli-001 
lli-009 

6F. -OOS 

71:-007 

IE-00-I 
IE-00-I 

I 

I 

C'anur 
Ai,k 

IE -011 

41:-001 
41'-f~•·· 

41!-010 
61: -009 
U ,011 

st:-oos 

I 

I 

- -- --·· ·~- ··· · ·•··• -- -·----
. - -~~llon!I v,.~!!!r{<;_lilld 

lnlako lluanl (m""r•da1) Quoiknl 
(Nr) (Car) 

S l0E-009 
I 71E-OOI 
I 'l<lf.-001 

S 111:-006 

I 0IE-007 

I 60E•006 
I 71E-007 

I 
4 07F.-0I0 

4 IIF. -009 
4 271: -00•l 

4 271:-00~ 
J 66E ,007 
4 611:-00'l 

I 

I 

I 

2F. -006 
91,-001 
21: ,001 

11:- 00◄ 

JE-006 

JE-OOJ 
6E ·OOI 

4£-00J 

I 

I 

-. ·c;-n<,-r­
Riak 

IE-011 

◄E-001 
ll: -009 

JE-010 
lE-009 
JE -011 

4[-008 

I 

I 

C-tntcd1111 Worker 
lnlak< r lluard 

(mJikr•da1) I Quoti<nt 
(N!) (Car) 

7 llE-007 
2 16£-007 
I HE-001 
I 0IE-007 
6 llE-001 

14lE-006 

4 09£-007 
2 96E-007 

I llE-008 

I IJE-00-I 
2 J0E-006 

I 2 61£-010 

2 0IE-009 
l 021:-00'I 
l llE-OO'I 

219£-009 
1.21£-007 
2 0IE-009 
I HE-009 

2 41E•009 

I HE-010 · 
2 95E-0I0 
221E-0I0 

IF. -006 
41: -007 
6E-0()6 
lli-007 
JF. -<>01 

◄E - tl04 

41: -1106 
71: -1>06 

lf. -OOl 

lE-001 
IE-OOJ 

.!E-001 

c;;,-;;,·­
Ri.a, 

IF.-012 

IE-009 
2E-008 
21 '- 00? 

2E-0I0 
2E-009 
2E-011 
IE-001 

21'.-009 

JE-011 
IE-010 
IE-011 

4[-008 

('f ~ 

lt:-OOJ 

Auuap!Mnl ror Park Wart.er 
. . ... i E-006 kJim1 . t,,. Anumptit!" ror Rr<rt~tlonal Vilitor (Child) 

IE-006 kg/mg 
.. _ .. _ __ _ .'~!!.~~p~~~ r~! ~~.'!!!.'li~Cio!1 ~•!~~ 

CS• 
OW• 
lk • 
Fl • 
H• 
F.ll" 
Al'(Nc)• 
AT(C11)• 

EPC Surface Only 

70 k1 
100 m1 aoil/day 

I unitleu 
17! dayal)·e11 
l' yean 

9,12l day, 
2!,Sl0 J.y1 

C"S • 
BW• 
IA • 
fl • 
EF • 
Ell• 
AT (Ne)• 
AT(C-11)• 

F.PC' Surface Only 

11 k¥ 
200 m¥ aoil/day 

I unitless 
71 days/yea, 

S yun 
1.821 day1 

2l,ll0 days 

CF • I E-006 kJimg 
CS• 
BW• 
IA• 
Fl• 
EF • 
ED• 
AT(Nc)• 

-- --~H~~)~ -

f.PC Surface and Subsurface 
70 k1 

410 m110il ld1y 
I unille.ss 

210 days/)'W 
I ye11s 

161 day, 
___ 21.l _5~ d1r1 
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TABU:5 
CAI.CUI.ATION OF INTAKE AND RISK FROM THE INGESTION o•· son. 

REASON ABU: MAXIMUM tXPOSIIRt: (RME) • St:A0-6J 
EE/CA · Mini Risk Aue11mca1 
Seneca Army Depot Aclivily 

Equllion for ln iue (ma/l<g-c!,,yf~ CS 11 IR 11 !°fl\ !'I 11 EF 11 EP 
IIW,AT 

Ytritbln (AIIMOlPtion1 £or e,sb RtsSPJOC NS Lillssl II tbs Bonomi 
C'S .. Chemical Conccnu11ion in Soil. Calcul11cd r,om Soil l:P<" 1>111 
JR .. ln~cstion Rate 

Equ11ion for flau.,d Quotiffll ... t'hronlc Oaily lntakt (NcYRtftrtnct l>o1t 

~qu11ion for Cancer Ri1k • Chrooic llaily ln11h (Cat)• Slope foclor 
rt= .. Coni.,crsion Fac1or 
Fl = fraction Ingested 

H • Expo1ure frequency 
ED • l:Kposure lhu&1ion 
UW • llodywcillf,1 
AT • A,eragin1 Time 

l'qu11ion for Tola! l.ifelirnc Cancer Risk• Aduh Conuibulion • Child Conuibution 

Oral Cart. Slop< 
Analyt, RID Oral 

(miyks-d,iy) (mivl<s·day)-1 

Volariit Orsaniu 
Acelonc I OOE-001 NA 
2-1Ju1anonc 6 OOE-001 NA 
Ucnunc l OOF. -001 2 90f.-002 
Toluene 2 00~ -001 NA 
Total Xylencs 2 OOEH)()() NA 
MINvelatllt Oraantea 
Bm lO(a)anlhraccoc NA 7 J0E-001 
Bcnr.o(a)pyrcnc NA 7 I0E•OOO 
Bcnro(b)0uoranlhenc NA 7 I0E-001 
Bcmo(!lhi)p<rylcne • NA NA 
Dcnw(k)0uoranlhene NA 7 I0E-002 
bis( 2-Elhylhcxyl )phlhalare 2 OOE-002 I 40E-00l 
Chrysmc NA 7 I0E-001 
llibenz(a.h)anlhrocene NA 7 I0E•OOO 
Di -n-butylph1hal1re I OOE-001 NA 
Fluoranthmc 4 OOE-002 NA 
lndeno( 1.2.l-cd)p)·rene NA 7 I0E-001 
Phcnanthrene NA NA 
Ptlflcldu/PC:81 
4.4 '-DllD NA l 40E-OOI 
4.4"-DDE NA J 401!-001 
4.4'-l>DT l OOE-004 I 40E -OOI 
Mttala 
Cadmium l OOE-004 NA 
Mercury I OOE-004 NA 

Total llazard Qu~•i~'!•.~nd Cancer lllik: 

[P<: 
Surfacr So~ 

(miykg) 

2 OOE--001 
600~--00J 
I 40E-002 

2 40F.-00l 
2 101'-00l 

2 101:-002 
I I0E+OOO 
2 I0E-002 

I I0E--002 

l60E--001 
6 OOE-002 

·- ·- IJ~~I.H~~!_II!) 
ln11ke llarard 

(a,a/1<1-day) Qullitnl 
(Nr) I (Car) 

2 74E-OO'I 
I 22E-OO'I 
I 9lE-OOI 

2 HE-006 

l llE -001 

7 67E-007 
I llE-001 

9 l9E-0I0 

I IJE-001 
9 lbE-009 

? 16E-OO'I 
8 4lE-007 
I 0BE-001 

9E-007 
41:-001 
11:-0<ll 

IE -00-I 

IF.-0<16 

2E-OOJ 
JE-004 

--Contributloa I 
Ct l.dtll_,, 

( 'anur JU.sk 

lf.-011 

IE -001 
71:-009 

7E -0I0 
IE-001 
IE-011 

1[-001 

Auua,pllon, for Ruldtnl (Adull) 
. I E-006. k&l~I . . . Cf• 

CS• 
OW• 
Ill• 
fl• 
H• 
ED• 
AT (Ne)• 

EPC Surface Only 
70 k1 

100 ma IOilld.y 
I unilleu 

JS0 d,iysJyw 
24 yun 

1.760 d.y1 
__ _ .• • .. .• ____ ___ _ . .. _ - · ·· _ ,AT(Ca,)~ 

Nole. Cell, in lhis 1oble wete in1"1tionllly left blank clie lO I lack or1oxiciry dala 
_ 2S.H0 d,iy1 

NA :o::: Information nol available 

p.lj)j"9rojecl1\aeneca\a63eoca\mln_rt1k2\JNOSOIL.WK4 

-------- · . ·· -
_ ·-·- ... R_~l~~l.(Chll.S) . · :,;l _ R.Wau 

Intake I lluard I Contribution --- To1a1· . . 

(a,a/l<r-day) •Q,,alitnt to Urtti- Uftrimt 
(Nt) (Car) Canttr Riak ~•~c~~ Risk 

2 l6E-OOI 2 19E-009 9E -006 I 6E-011 I 9E-0II 
7 67E-OOI 41' 007 
I 79E-007 l)l'.-001 

2 6JE-001 2E-007 IE-007 
l 101: -001 lE-001 lE-001 

2 I0E-001 2E-009 lE-009 
l J0E-001 I 971'-006 lf.-001 IE-001 4E-008 

l )2E-OOI 2E-0I0 IE-010 

4 16E-007 IF. -00! 

7 16E-006 I I 11:-002 
7 671'-007 IE-001 

lt:-001 I - -I lE-(!Cl7 
Aaaumpllon, ror Ruid,nt (£:!,ild) 

C"f• I E-006 k&fm1 
cs. F.rc Su,facc Only 
BW• ll kg 
IR• 200 ma soilld,iy 
l'I• I unitlcu 
ff• JI0 d,ys/ycat 
H>• 6 years 
AT(Nc)• 2.190 d,iy, 
AT (!"at)• 21.ll0 d,iya 
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IEqualion for lnlake (mg/kg·-day) • 

TABI.E A-6 
CAI.C:lll.A l°ION o•· ABSORBED DOSE AND RISK FROM DERMAi, {'ONT Ac,· TO SOIi. 

R•:ASONABI.E MAXll\tlfl\t tXPOSllRt (Rl\tt)- St:AD-6J 
F.E/CA • l\llal Risk A11e11mtnl 

Stntca Army Dtpot Activity 

CS •CE" SA " Ah ABS • EE • EP 
BW,AT 

Variabln fA!lurnption1 for Each Rcseotor are killed Al the Bonomi 
CS • Chemical C'oncenlralion in Soil, from Soil EPC Dala 
C'f ,.. Com crsion Faclor 
SA ... Su1facc Arca \onlacl 

l:F • EKposure Frequency 
ED • l:Kposure Dur&1ion 
UW • Uody,,·eil!hl 

Equ&lion for ltaz.ard Quo1ie111 "Chronic Daily lnlalce (Nc)IReference Dose, 

Equ&lion for Cancer Risk • Chronic Daily lnlalce (Car)• Slope Fae1or 

Af ... Adhc,cncc 1:actor 
AU~ • Absorplio11 l'aclor 

Dtrm■I Care. Slope I Ab1orption 
An ■l)· lt Rn> .,,,. ... , t·ac1or• 

(mJll<g-day) !mJll<g-day)-1 (unllln1) 

\'olalil• Or1aniu 
Acetone I OOE-001 NA NA 
2-Uutanonc 6 001:-001 NA NA 
Ucntcnc J OOE-OOJ 2 901:-002 NA 
Toluene 2 OOE-001 NA NA 
'Total Xylene, 2 001:,000 NA NA 
Stmlvolalilt Oraanlu 
Ucnzo(a)a111hraccnc NA 7 JE-001 0 IJ 
ll<nro(a)pyrcne NA 7 JE•OOO 0 ll 
Ucnl.O(b)Ouoranlhenc NA 7 JE-001 0 ll 
llc111.o(11,hi )1,c1y lc11c NA NA 0 I.I 
llenw(k)Ouoran1hene NA 7 Jl:-002 O IJ 
b11(2-E1hylhe,yl)ph1halo1e 2 OOf. -002 1.41:-002 0 I 
Chrysc,ne NA 7 JE-003 0 IJ 
Dibenz(a,h)anlhracene NA 7.JEtOOO O.IJ 
Ui -n-bu1ylph1hala1e I OOE-001 NA 01 
Fluoran1hene 4 OOE-002 NA 0 IJ 
lndeno( 1,2,J-cd)pyrene NA 7 JE-001 OIJ 
Phcnanthrcne NA NA 0 13 
PHlicidHiPCBt 
4,4'-UDD NA 2 40E-OOI 00) 
4,4'-DllE NA J 40E-OOI 00) 
4,4'-IJl)T S OOE-004 3.40E-OOI 00] 
Melal, 
Cadmium I 2SE-OOS NA 0001 
Mercury 2 IOE-OOS NA NA 

Total Hazard Quotient and Cancer Risk: 

Nole· Cells in lhis 1ai,-,;· ...;;. inie~lion~ly ieil blank d
0

ue lo 'i lack of io~fcliy d~ 
NA ... Information not available. 

AT a,: Ai.·eraHinH Time 

EPC 
Surra« Soll 

(miyl<g) 

2 OOE-OOJ 
6 OOE-003 
I 401:-002 

2 401:-002 
2 IOE-002 

2 IOl!-002 
I 8UF.•OOO 
2 JOE-002 

3 BOE-002 

5 60E-OOI 
600E-002 

EPC: frooo 
Total Soll, 

(mg,\g) 

I 60E-OOI 
4 601:-002 
4 001:-001 
2 JOE-002 
I 401:-002 

J OOE-002 
4 SOE-002 
J 101:-002 
J IOl!-002 
4 )01!•002 
I SOl:•000 
J IOl!-002 
2 SOE-002 
8 701:-002 
6 )Ol!-002 
3 701:-002 
J IOE-002 

2 OOE-001 
4 401:-001 
J JOE-001 

Park Worktr 
Ab,~rb<d Dose I lla~ard 

jms/kr•day) Quotienl 
(Nt) (Car) 

8 70E-OO'J 
7 blE-009 

7611!,(N~I 
I 411!-006 5 02E-007 70E-005 

a J4E-009 

l 86E-008 961: -007 

( •~;c~r 
Rhk 

6 4E·008 
S 6E -009 

5 bl!-0111 
7 0l!-OO'J 
6 IE -011 

2 401:•00I j 4 J7E-009 
4 901.: -001 

J SE-004 

O:-OIM 8[-008 

CS• 
CF• 

A11ua,ptl•~• ror Park Wotktr 
EPC Surface Only 

SA• 
AF• 
EF• 
ED• 
OW• 
AT(Nc)• 
AT IC11)• 

I OOE-006 kg/mg 
S,700 cm2 

0 2 mg/cm2 
175 days/ye., 
25 year, 
70 lg 

9.125 days 
25,550 da>·• 

• Recommended dermal absorplion faclor by EPA Dermal Risk Auessmenl Guidance (1999) 

p:lpl~roJeC\, .ca\s63eecavnln_risk2\0ERMSOIL.WK4 

.. : . . . lltcrea!lonai,v1s1to~ (gil!!lll~. : . 
Absorbed Dott ll ■aard Canctr 

l00Jikr•da1! Quotient Risk 
IN<) IC■r) 

I 78f.-OO'l I JE-008 
I S6E-009 I IE-009 

I 561:-0!~1 I 11!•010 
I HE-006 I OJE -007 j 7 21:-005 I 41!-009 

1.701:-009 I 2E-01 I 

J 941:-008 I 9 9E-007 

4 471:-009 J 6E-004 

4[-004 2[-008 

. A11u,.ptlo11 ror Rtmatlooal Vl!!\•r !~~•~t . 
CS • EPC Surface Only 
C'F • I OOF.-006 kg/mg 
SA • 2,800 cm2 
AF• 0 2 mg/cm2 
EF • 78 days/year 
EO • S yean 
IIW• IS kg 
AT (Ne)• 1,825 days 
AT (Car)• 25,SS0 day, . . -- · __ _ .. 

~ - - ···- ·'"•- - - -· -----
Con,tructlo• Worller -A~;f"r:~~;;· . . T ~~a::~:~, 

(N~) (Car) 

S 401:-010 
8 IOE-010 
6 84E-OIO 

7 741J-OIO 
I 741!-00b 2 49E-001 I 71!,00S 

S.SBE-010 
5.04E-OIO 

8 4Jl!-008 8 4E-007 
7 931:-008 2 OE -006 

6 66E-OIO 

I JOE-012 
I l .lE-011 

9 S9E-OIO I ' J71J-OI I I 9E-006 

2 J2E-007 I 9E-002 

lt:-002 

· Ca~ur 
Risk 

J 9E-OIO 
5 9E-009 
S Of.-010 

HIJ -011 
J SE-010 
4 IE-012 
J 7E-009 

4 9E-OIO 

2 OE-012 
6 21J-012 
4 7E-012 

lt:-008 

.. ... ~!.••"!e•~•.na f.or «;~••lructloa Worktr 
CS • EPC Surface and Subsurface 
Cf • I OOE-006 kg/mg 
SA• 3,300 cm2 
AF• 0.3 mg/cm2 
EF • 250 days/yeff 
ED• I years 
BW• 70 ky 
AT (Ne) ~ 36S days 
AT_(~~) • 25,SS_O -~•ys 
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.Equatio·n for Int~~ (;;;!Vks·J~yi. 

TABI.E A-7 
CAI.Cl/l,ATION OF ABSORBED DOSE AND RiSK 11ROM DERMAi. CONTA<7 TO SOIL 

REASONABI.E MAXIMUM EXPOSURE (RM•:) · SUD-6l 
EE/CA • Mini Rbk Aueumenl 
Stntta Army Depot Activity 

cs• CF is SA ><AF• ABS >< EFK l:P 
llW,AT 

Variables (Auumotions for Each RCUQIO, llC I-isled Al lhc Oouom) 
CS '"' Chemical Concentration in Soil, from Soil EPC Oala 

i:quation fo1 Uau,d Quohcnl • Chronic l>aily lnlakc (Nc)IRcfcrcnce Dose 

CF .. Conversion faclor 
SA "' Surface Arca Contacl 

EF • Exposure Frequency 
ED • Exposure Duralion 
OW • Rodywei~ht 

Equation for Con1ribu1ion lo l.ifctimc Cancn Risk• Chronic Daily Intake (Car) x Slope Factor 
Equation for To1al I.if clime Cancer Risk ·· Aduh Contribu1ion t Child Contribu1ion 

AF • Adherence hctur AT ... A-.c1ag111H Time 
. ABS• :'!b~orption Factor 

o .... , Care. Slop, 
A ■al)'lt I RID l>trmal 

(mJll<1•d1y) (m&fkg•day)-1 

Volatile Or11nlu 
Acetone: I OOE-001 NA 
2-0utanonc 6 OOE-001 NA 
Ucnzcnc l OOE-001 2 90E-002 
Toluene 2 OOE-001 NA 
Total Xylcncs 2 OOEHJOO NA 
Mmivolalllt Or11nln 
UcnLo(a)anthr accnc NA .. 7 )0f. -001 
Oenzo(11Pyrcne NA 7 301:tOOO 
Ocnzo(b)0uoranthene NA 7 l0E-001 
Ocnzo(~hi)ptrylene NA NA 
Uc:nzo(k)Ouoranthcnc NA 7 l0E -002 
bi>(2•Elhylhexyl)ph1hala1 2 001:-002 I 401:-002 
Chryune NA 7 )01:-00) 
llil1cn,,a,h)anlhr.ccnc NA 7 JOI! 1000 
lli•n·bu1ylph1h1late I 001: -001 NA 
fluo,anthcnc 4 OOE-002 NA 
lndcno( 1,2,) -cd)pyrene NA 7 l0E-001 
Phcnanthrcnc NA NA 
Puticldts.lPC:B1 
4,4'-llllD NA 2 40E.OOI 
4,4' -IJDE NA l 40E-OOI 
4,4'-IJIJT S OOE-OOl l 40E-OOI 
Mr11l1 
Cadmium I ' 2SE.OOS I NA 
Mercury . 2. I0E.005 NA 

Total l!a?rd Quolicnt and Ca!lccr Risk: 

I 

Ab1orplloa I t:PC I 
t ·ac1or• Surface Soll 

(u1illt11) (m~1\g) 

NA 
NA 
NA 
NA 
NA 

0 I} 

0 I] 

0 ll 
OU 
0 ll 
010 
0 ll 
o ll 
0 10 
0 ll 
0 I) 

0 ll 

00) 
0 0) 
00) 

000 
NA 

2 001:-00) 
6 OOE -OOJ 
140):.()02 

2 40E-002 
2 101:-002 

2 I0E-002 
I BOE 1000 
2 l0E-002 

l B0E-002 

H0E-001 
6 001' ·002 

Nolt: . c,i,; in thi; t~le ;..,. inlcnlion~liy ,~n blank. d·~ to • ·lack cir10,icity data 
NA• lnformaJion nol available 

-· .. __ R~l~r HAdult) 
la11kt ll111rd 

(mJll<r•day) Quollrnl 
(Ne) (Carl 

S 8SE·OO'l 
S 12E-009 

S 121:-00'J 
') 841:.007 ) J7J:.0()7 4 921:-00S 

S 60E·OO'l 

2 70):.()08 6 751:-007 

l 061:-009 2 4SE-OOI 

JE-OIM 

Co~lribulloa 
to l.lfttlmt 

Canur Risk 

4 2JE,008 
) 7)): .0()9 

J 711' ·010 
4 7l): .O(J~ 

4 091:-011 

SE-009 

cs­
CF • 
SA• 
AF• 
EF• 
ED• 

A11u.1ptloa, for Rt1ldtat (Adult) 
l:PC S~tfacc Only 

ow-
AT (Ne)• 
AT (C11) • 

I E-006 kg/mg 
S,700 cm2 
007 mg/cm2 
350 days/yea, 

24 yun 
70 kg 

1,760 day, 
25_.SS0 day, 

• Kccommendcd dtrmal absorprion factor by F.PA Dermal Rill< Auusmmt Guidance (19991 

p:\plllprojecta\leneca\163eeca\mln_r1ak2\0ERMSOIL .YVK4 

··- .. ~;.l~e,nt {<:!~l 
latakt lluard c:;~b~tloa +- Ri~.~nt. 

(,.slkr•day) Quotltal 
(Ne) <Car) 

9 S7E•009 
8 lBE-009 

a 1a1:.009 
o 441' -006 S 521:-007 l 22F.-00l 

9 171:-009 

I 771' -007 4 421:-006 

2 001:-008 I 60E•OOJ 

2E-OOJ 

tol.lftli.,, 
Canctr Risk 

699E-008 
6 12E-009 

6 121:-010 
7 7lE -009 
6 70E-0l 1 

BE-009 
A11umptloa1 for Rtaldtal (Cltlld) 

cs­
n­
SA • 
AF• 
EF • 
ED• 
OW• 
AT (Ne)• 
AT (Car)• 

EPC Surface Only . - · 
IE-006 kg/mg 

2,800 cm2 
O 2 mg/cm2 
HO days/year 

6 ycatl 
IS kg 

2,190 days 
25,SS0 d1y1 

1.Hctim~ 
Canur Risk 

IE-007 
IE-008 

IE·OO'J 
IE-008 
IE-0IO 

IE-008 
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TABLEA-8 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF GROUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 

• 

h:leng\senc, Jeecalmln_risk\lNHGW.IM<4 

Decision Document - Mini Risk Assessment 
Seneca Army Depot Activity 

Based on a lack of toxicity data (i.e . inhalation RfDs and carcinogenic slope factors 
for the analytes detected) risks from this pathway were not quantified . 
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TABl.EA-9 
CAl.CUI.A TION OF INTAKE AND RISK FROM HIE INGESTION 01• GROllNDW ATER 

REASONABLE MAXIMUM EXPOSURE (RI\IE) - SEAD-63 

ij Equation for Int ake (mgll<g-dayj ";;· cw II (R " Ef II El> 
IIWx AT 

Vpri@ble1 {Assumorions for Each Rcccoror arc Lisrcd aJ 1hc Bonoml: 
CW =. Chemical lonccnlration in Groundwater, from Groundwater EPC Dala 
IH :.. ln9c)liun Rare 
EF .:.. Exposure Frequency 

EE/CA - Mlal Risk Aurssmrnt 
Stntc■ Army Depot Activity 

ED=Exposure Duration 
HW - UoJyweighl 
AT-• Averagins Time 

Equation for llazard Quotient~ Chronic Daily Intake (Nc)!Reference Dose 

Equation for Cancer Risk ° Chronic Daily Intake (Car) x Slope Facror 

Oral 
RID 

C■ rc. Slope 
Or■ I 

EPC 
Groundwater 

P1rk Worker Rrcreatloaal Visitor (Clilld) -.~.~k~I. ii· .. ~,.i . 
----· --- - ------- --------- -·---- .. 

Analylr 

S«mivolatilt Oreanic, 
Phenol 
Mr1al1 
ti.la11ga11csc 
SuJi u111 

(msfkg-day) 

6.00E-001 

S.OOE-002 
NA 

(ms/ks-day)- I 

NA 

NA 
NA 

Total llazard Quotient and Cancer Risk: .. 

(rnsfliler) 

2.00E-003 

l .07Et000 
I 46E t002 

iri,a-k; I "j"f~iard 
(m&fkr•day) Quoticnl 

(Ne) (Car) 

I 17E-OOS 

7.331:-003 

11\\'c 
II( ·­

El' ,. 
El> = 

2E-OOS 

ll' -001 

IE-001 

A11umplion1 for Park Workor 
70 ky 

AT (Ne) • 
AT (Car)" 

Nute : Cell s in this table were intentionally lefl blank due 10 a lack of roxidty daia 
NA ~ lnfonnation 1101 a\'ailable. 

I liter/day 
175 Jays/year 
2S year, 

9.1 2' daya 
2US0 duya 

p:\pil\projectalseneca\s63eecalmin_risk2\JNGGW.WK4 

Canter 
Risk (DIJ/k~-day) Quotitnt 

(Ne) I (Car) 

2 8SE-OOS 

U2E-002 

SE-OOS 

3E-OOI 

lE-001 

Canctr 
Risk 

Assumptions for Rtcrt■ lional \'isilor (Child) 
IIW " l~ks 
IR ·' I lircriday 
1:1' - 78 ,lays/year 

Ell " ' )'Cars 
AT(Nc)• 1.82' 1l•y1 
,\"I (('or)" B.S~0 ,lo)'I 

ColQtructlon Worker 

-~N-c\~;1~;a~;~r) ·· 1-~~~1~;:t ·· 1 

lngcatlon of Groundwaltr 
Nol Ap11licablt 

for ConSlrucrion Worktr 

c.-,;~" 
lli1k 
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p:lpitlproje~ 

TABI.E A-10 
CAI.CU LA TION OI• INT AKE AND RISK l•ROM TIIE INGESTION OI• GROlJNDWA'l'ER 

REASONAIII.E MAXIMUM EXPOSURE (RI\IE) • SEAU-6l 

Equa.iion. f~r l n1ak~ (i~g,1<g:day) ~ cw " IB" EE " EP 
UW,AT 

EE/CA • Mini Risk Assrumtnt 
Senru Army Drpot Activity 

Equ11ion for llaurd Quu1ien1 = Chronic Daily ln1ake (NcYReference Dose 

Variables {Assumptions for Each Receptor arc J.istcd at the Ronoml 
CW= Chemical Concenlralion in Groundwaler. from Groundwaler El'<' Dala 

IR = lngesliun Rale 
EF = Expos.or~ Fre~uency 

Analyle 

Stmivolalile Orcanic. 
Phenol 
Mrlals 

Oral 
Rn> 

(ms/kg-day) 

Care. Slop• t:PC 
Oral Groundwater 

(mg,1<g-day)-I (mgili1cr) 

2.00E-003 

Ell " Expoaure Ouralion 
IIW =llodyweiglu 
ATaAvera11i~s Time 

Equalion for C'unlribution 10 Cancer Risk •• Chronic Daily Intake (Car) x Slope Factor 
Et1ua1ion for Total l.ifetime Cancer Risk • Adult Contribution t Child Contribution 

C'i!:. ~•·"r (Ad•"T" C - - : -:. r--:·--::-=: :· -,. .. ,.~·· <a!MJ'";\ ',· .-___:r_: :Jiji!!,Oj"" 
Intake llarard (.'ontrlbutlon Intake llarard Contribution Total 

(m&fkr•day) Quotitnl lo IJftlimc (mc/kr•day) I Quotient lo Lifetime l.iftlime 
(Ne) (Car) Cancer Riak (Ne) War) Cancer Risk Cancer Risk 

H8E-OOS 

Manganese 
Sodium 

6.00E-001 

S.OOE-002 
NA 

NA 

NA 
NA 

1.om,000 I 2 93E-002 
l.46l't002 

91:-00S 

l>E-001 

1.28E-004 

6 841:-002 

2E-004 

IE-tOOO 

Total l1111ard Quolirnt ind Cancer Risk: • 
OW = 
IR = 
EF ~ 
ED= 

U-001 
Aaaumpllona for Rcaldtnl (Adult) 

70 ks 

AT(Nc) ~ 
AT (Car)~ 

Noi~: c.·1ii in ihis iabic were inlcnlionaliy ieli blank due 10 a lack oftoxicily daia . . . 

1 lilcn/Jay 
350 daysi)car 

24 years 
8,760 days 

2USO days 

NA= Information not available . 

.,eca\a63eecalmin_risk2\INGGW.WK4 

IE+OOO 

11w~ 
IR ~ 

Aaaumplion• ror Rcaldtnl (Child) 
IS ks 

EF a 

ED= 
AT (Ne) c 

,\T (Car) ~ 

I li1crs/d1y 
350 days/year 

6 years 
2,190 days 

25,SSU days 
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TABI.E A·II 
CAI.CIII.ATH>N OF INT A Kt: ANO RISK t"ROM DERMAi. CON'f AC"T TO GROIJNIIW ATER CWIIII.E SIIOWERINGI 

REASONABI.E MAXIMUM EXPOSURE CRME) • SEAll-6.J 

' E1.4\Ulion for lnukc (mg/\:9-d~~) • . DA .SA ' 'tF d;D 
BW,AT 

Va,iablst (A11umR1ion1 for f-:teh P.SC:!iPIOr 10i J.iltcd II llx Poltoml 
DA ,., Abs.ort>cd l>ok: per f.H nl ED • E,po,uR Ou~ion 
SA "' Surf.a,cc An:a Con1act BW • Bod~"cigh1 
l:F ,., F.,po,u~ Fn:qu~·nc~ AT "'A\crae;ing Time 

Ocrm•I Care. Slope rumubilicr 
Analylt I RID Duaul CMfficknl 

•·r 
lm&Jl1-<11!) (ma,1<1-<l•i )·I (cmlhr) 

Su,ivolalilt Ors1nic1 
Phenol 6 IKlE-Ofll NA 4 JE-003 
Mn,h 
Ma11g¥1cK l lKll: -OOJ NA I IKlEalOJ 
Sodium NA NA I OOEalOJ 

Total llaiard Quotirat and Cannr Rialc 

• 

Not..: Cdh in th is 1-U>k \\en: intcn1ion.all ~ left blank due to 113d: ofto,icit~ dau 
NA • lnfom,:llron nol u;iibblc 

Tiu 

(hout1) 

J IIIE-001 

NA 
NA 

EE/CA· Ml■ I RI,. Annuaral 
Scnrca Ar•y llrpol Aclh·lly 

'Equa1ioci for Absorbed Do-.: p<r hcnl (DAI 

For oraanic.s 

for inQ1J¥1iu 

Kp • Pcrmcabilit~ CodTicil:n1 
CW• EPC Cdrnn 

.,ET• l;1po_1_u1c Ti!"c 

IEPC 
GrM1nd•1lu 

(maJ1ih:rJ 

2 OOESKIJ 

I 07E•INHI 
I 46Er1Nll 

Ab1or~d 
DoMll::\'Cnl 

{n11-<m'/c\1.n1) 

6 26[◄Kl7 

11111:-lllll> 
I 71E•001 

,., '• II 
OA. JKp. cw~---.--. t.: t 

l>A • Kp , C'W , H , n 
r • L11 Time 

ff• Co,ncnion Factor 

Parl&Wo....., t~~-r~:.~;--- ·1 · ~~·~::.-·r-c-~~:;; 
INrl 1<"111 . 

Otr••I Con11ce •• Groundwalrr 
Nol Appliublc 

ror Pull Worlltr 

Equ~ion for 11.l.Ul"d Quoticnl • Chronic D~I~ lnukc (Nc)IRdi.~nc.e Dose 

Equ~iun fo1 ( "Mic4.'.r RiP. • Chronic Oail~ ln\Mc (C11)" Slope Factor 

. ~~~·~!1 Y'll(C!! ~!ml--· 
Intake J llaurd Cancer 

(m&'kr·d•rl Quo1icn1 RIii, 
(N<I (Corl 

S IYESNIS 

IOIE-IKll 

IEalOl 

)[alOl 

SE-00~ 

Auumplion1 for R.-crulion1I ViUtor (Oaild) 
("f • O OOI 11cm) ·· · · · 

UW• 1~11 
SA • 6 ,hOO cml 
ET • I IMI hourllda~ 
EF • 71 d:i,&1,01 
EO.. ~ ~'"~"· 
AT(Nc)• 1.IH d,1,~s 
AT(Cu).. l.\ _.,~11 da~s 

. .~;,k~-••lnlctloal. .. ~~f.. 
. 1~&1\<r·d•rl Quoci,n1 [ 

IN.<) \Cor) 

Dtrmal Conuct 10 Cr•undw11tr 
Nol Appliubk 

ro, C:on11n.u:1ion Worttcr 

·c-~~ccr 
Rhll 

p :~ocullenecals63otcavnin_n1k2\0ERMGW.WK◄ 
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p.lpil'l>rotect 

TABU: A-11 
CAI.CllLA Tl<lN Of INTAKE AND RISK •·Ror.t DERMAi. CONT ACT TO GROIJNDW A HR IWIIII.E SIIOWERINGI 

RUSONABI.E lltAXllltUl\t •:XPOSUR•: fRl\t[) - SUD-l>J . 

:;f.quatioti f~r lnuk~ (ing}kg-da~) ; · 
11 ,, 

II 

DA , SA " ff , ED 
BW,AT 

i . . . . 
V3qabh:1 (Anumettons for Eash Rcs,.:ma, lf\: Llst9' fl the li911oml 
DA = Absorbed Dote per E,·cnl ED • F.,posun: Duf>lion 
SA a. Surf Kc An:J ConLIC1 ow .a OoJ~\\ ciaht 

l!EF -= E,poiur\! Frequent~ AT • AH:r.t,8,ina Time 

I . ··· ··. 
Anal)'H 

Scmil'olalilc Or1aniu 
rhcnul 
Mrlalt 
M.u1g.111c1-: 
Sodium 

Otrmal 
RID 

Care. Slo~ 
Otr,aal 

(maJ\a-d•il I (mg,\a-d•i>-1 

6 (Klt::.fKII 

l OOl-00) 
NA 

NA 

NA 
NA 

Tol•I Huard Quotlcnl ■nd Can err Rbk : 

.. 

Pcr•cabilily 
Cotfficicnl 

A'p 
(cm/1,r) 

-t JIIE-00) 

I IMIE.f.111) 
I OCJ£ .f10) 

Tau 

(hounl 

J IOE•Krl 

NA 
NA 

Noc.c : Celli in this ublc \\t:" intcntiolWI~ left blank due to a lxl orto:«icit~ UlJ 
NA "' lnfonnaiion not a\·ailablc 

1163eocavnin_ri,k2\DERMGW WK4 

[[ICA • lltlal Risk Aun1nun1 

St■tu Army Dtpol A<IMly 

Eqwiion fot AIHootJ.:d Dotc pc:r E,cn1 (DAI 

•·o, or1aniu J 

_____ ,., 
••,•I I 

UJ\ • lKp • l.:'A' --··: ·· - - • l ' I 

For inora~ics DA • Kp , fW , ET , CF 

Kp • P.:nnc~ilit~ (01.fficicnl 
fW • EPC' C'd.:nn 

r " I.as Time 

~T • E~sun: Time 

EPC I AbNrl><d 
Ground•altr Do,cJt:nnl 

(ma/lilcrl I (n•a-<m'/C\cnl) 

l OoE.fKIJ 

I 071::•i.llNI 
I ◄ ttl~ •OOl 

616£•001 

I U7E,K16 
I 71E•IN1l 

ff • ( 'orn,nion Factor 

~!!I~! ~~!'I!) .. 
Intake 

C.,J/11,·d•JI 
(NrJ I ll'••) 

I HE•IK>I 

lMl:-CK>I 

Huard 
Quolirnl 

JE••M 

IE-CKII 

Equ:111ioo fo r ll&urd Quotient• Chronic Dail~ lntalr.c (Nc)IRdcn:ncc Do~ 

Equolion ror Con1ribu1ion lo Cancer Ri,k • Chroni< Dlil) ln..S.c (C:1t), Slope Foc101 
1:qu.uion for Tot~l lifl!lim-: Cancer Riak • Aduh Con1ribu1ion + Child Contribution 

Cec1tribu1ion 
101.ifrlhat 

c·,nctr Ri1k 

.... ~~-~r•k;:,1 ~uidT! !!:; 
(NrJ (('arJ 

2MUK11 

1 llf.•IK<I 

IE-00-I 

lE•KII 

Rnldnt 
Coneribu1ioe I Tool 
lo Lifetime l.ifrlimr 

Can!~' ~i,~ C1nctr Ri,k 

C'f• 
OW • 
S.\" 
F.T • 

lt:-001 

Auum5Hlon1 for Rt1idrnl (Adull) 
01.1111 l/cm) ('f • 

BW• 
SA• 
ET • 

JE-001 

A11ua,ptlon1 lor lltoidcnl (C'hlld) 
0001 Uanl . 

H • 
ED • 
AT(Ncl• 
AT({':1t)• 

70 la 
11.IKIO rm2 

o :1il houn/d;a~ 
HO d.a~.,r~1,·.u 
H ~1.:us 

1.11.0 d•!• 
2S HU do)I 

H• 
ED• 
AT(No)• 
AT(C'•r) • 

IS k1 
6.600 an2 

I 00 houn/41• 
350 cta,a/~c~ 

6 ~un 
1.190 41)1 

HJlO <la)• 
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iA-U 

C'AI .C'III .ATION m· ABSOIIBED DOSE At-. . . ,:.K fk()Jlt n•:MJIIAI. CONT ACT -ro SIIRFAC[ WATER 
Rt:ASONABI.E IIIAXIJIIIIJII EXPOSURE (RIIIE) • St:All-6J 

El:JCA • 1111 ■ 1 Rbk A11r11ara1 

S.•tc■ Aray Drpol Aclh-ily 

E,ju.1i.;;:; ior i~ui.c i,;;g,1.·,~,-,;.--.. I!~~ SA~ii ffii El! EqU11ion for Absort.cd Door per E.'cn1 (DAI _ ___ __ 
BW,AT f . " Yl!!Mi!l:G1 t61a1mmi201 r,u ygJ Bfi~2c m Yest• ms Bouom} For 011anics "i1h 1:1 < t• . DA • U,p C''lo --,- " DA ., Absotbod Dose per E,cnl ED • E'-POsu~ Ouf'lfion 

I EqUMion for Huard Quocicnl .. Chronic Dliil) Int.ale (NcYR.c(cn:ncc: Oo1o1: SA ,. Surfxc: Arn ConUct BW • Bod~"ciaht fot orpnic.a "ith ET> 1• DA• Kp,CW • I ETl(l•BI • llau(l•JB)/(1•811, CF 
EF " E,posurc Fn:.qucnc~ AT • A,·i: racina lime Fo, inoraanic1 DA • Kp , CW , ET , CF Equ.aion for Can«r Risi.• Chronic Daily lnul<c (C.,), Slop,; f,ctor 

Kp • Pcfmu.bili1~ Codlkicm Tau• I.., Tome 
CW • EPC Surf,cc Waler ff.., fomi:nion Factor 
FT• E,po,u~ Ti~~ 

Ocraul Care. Slope Pcr•uhility [PC Ab11rl>td Parti Wortiw R-tloul Clilld ~- cllN Werbr An1lytt I RID Dtr111al Cocffictfflt Tau B Surf act Do,c/Evml lnldt Huard C1nctr lnlah ll11ard Cante,- · 11,,i;d T 'i~,.-;. l'p Waler Iman. -d•1I Quolitnl Ri11t lmafk -d11) Quociuc Ri1k Quolitnl Ri1k (maJl<a-<l.ti) (mg,\1-d•i )-1 (an/lu) (hoor1) (uni1l..:u) (mail.) (ma-cm•tc,cnt (Ne) (Car) (Ncl (Corl 
Volatilt Or11nin 
Chlotofonn I OOE-OOl 6 IOE-OOJ 6 9E-OOJ Oll 011 I OIIE-OOt I IIE-001 I llE-0111 l llE-009 lf.>M16 JE>II I I HE-0117 9 l6E-OO'I IE-OOl 6E-Ol 1 Dc:rntal Cont1tl lo Surf act Toluene lOOE-<KII NA 3.lE-002 037 II I I IMIE-OOJ l llE-Olll 7 69[-0l>I u,.,1 66-1~-0<)1 JE-0<16 Wattr Not Appliublt Stmivolatilr Oraaniu 

for ConUru<lion \Vorhr -1 -Mdh~lphcnol NA N,\ 1 IE-OOJ 00 011 l lOF.-004 J 14E-009 
lknw(•>P~ rcnc;: NA 7 JOEtOOO 1 JE>MJI l ll Ill I IM>f.-0113 J 16f.,.16 I YIE•IM"' 11,>KJI JJIE-006 lE-001 U..:nro(b)0uoranthcrw: NA 7 lUE-001 I Jf.-<KJI l 9l II 'ii CIOl;-OO.t J llf.-006 I lhE-006 lf.-006 J IME-00/i IE-006 lknw(ghi)pc<) koc Nf< NA I lE•OOO U4 I IMIE>IIM ~ 61,f.,.16 
lknLO(li )0uoranthcnc NA 1 JOE-002 7 6EOKII JO) IINIEOK>J J 6IE-0116 I llE-<M16 IE-001 JIIE-006 lE-0<11 b••I l ·E1h~ lhc" ) l)phthaJ11c l hOl: -IM)l I 411f.>MII l 9E-1Mll 1744 II l 6 IIIE-OOl l lll,,-1l J 111 .. , ... I lllc-<M>l lE·IMIJ 11:,.,1 l HEOM14 I Y6E-00l IE-001 JF.-IIOl Hut~ lbcn1~ lphthaJ.uc l OOl:-4101 NA 4 lE-<.Kll 1 () .. l JIIF.,-M l UJE-<MII 9101:-0tll ~l;-110} I Ul:-001 4E-<M"' lli- n,bul) lp/,lh•btc I IMll,-<IOI N,\ I 6E-<MII 41>1 Ill I lUE-<Mtt I lllc4MII J IIJ[-IMlk .lf. -lMIJ lOl'-<NI! JE<M"' U1bcn1(a hWllhrac.cnc NA 7 JOf.•OIIO I IEttKlll HI 117 I IMlf.-<Mlf I IMF.,-16 4 lllf.,(M"' Jf.-<Mll 6 9lf.OIOI, I lE-OIII Oi ..: th~ I phthaJatc I OOE-001 NA 4 OUE-OUJ 197 011 I YIIEOMlf f lllf.-<M19 6 ll[-INl9 IE-4.Mt'!J l 4lE-OOI lE-001 Fluoranth..:nc 400E-Olll NA l lE-<IOI Ill It l lMIE-<MM l91UM11 I HE-<Ml1 lE-IMI\ l llf.-<Ml6 lE-00-I lnd.:no( I .l.l-cdlp) n:nc NA 7 JOE-<llll I JE•<Mlll J 97 Ill 9 IMIEOMlf hHE -<M16 l lll'>M"' lE>Kl6 lHE-<M16 I 4E-OIH, Pcnlxhloruphcnol JOUE-<Xll 110~•••1 HE-001 1 lll JO I IMlf.-OIJ) l JIE-0<16 3 Jlf.-<M"' I IIE -<M"' 11:•(Ml.f lf.-<MI) l llE-fMII l OlE-0116 IE-OOJ lE -(Mll Pl'k:nanth11,:n~ NA NA I 6f.-OOI Ill DI l 7111:-<Mtl l UE-001 
Phenol 6 OOE-0<11 NA 4 JE>K>J 0 JI 00 I (IOE-004 611lE-<M19 I Hl:-<Ml9 IE-<MII 7 JOE-Oltl IE-007 
P~ri:ne 3 OOE-002 Nf< l lE-<KII I ln l IMIE-IMll J 61E-<Nt! l I J1, .1M1! 11:'.-0U~ lUE-<M"' IE-Oltl 
Pttticidu/PC81 
4.o·- DDO NA l lllf.-<MJI l lE-001 6 91 14 l l>Ol,-<Mtl 3 9'1E-OIII I Y9E.fMII ~1:-fKtV J ◄ JE>IOI 1 •E-0< ... U '-DDE NA J 4UE-OOI 1 IE>Kll 6111 ll l IOE-006 6 6lE<I09 J JUE-UOY ll;-4.)09 llllE-00'} lE-009 4.0'- DDT l OOE-OOl J lUE,-11 3 lE>IOI 1096 l J 4 f\OE-OOl I JlE-001 I HE-007 6 llE<IOI 4E<MM lE-001 I 6lE-0<16 I 16E-007 lE-OOJ ◄E-001 Endosul(an aulfaLc 6 OOE-OOJ NA 1.9E-OOJ 26 ll I lOE-OOl J IJE-010 l llE-010 9EOMII 4 6lE-OIIY IE-Olll l:nd1in J OOE-004 Nf< I 4E-00l ll ll 0 I l lOE-OOl lHE-0<19 I IOHMII -1[-IMI) 9 ,oE~Mlll JE-0<,4 
l:ndrin ~dch~ de NA NA I 4E>IOl ll ll 0 I 6 lOE-OOl Y J9E-0119 
l:nd,in ketone: NA NA I ◄ E-OOl ll ll U I 4 60E-00l 6 97E-<I09 
g;unm~•Chlordane lOOE-00-I 3 lOE-001 I lE-OOl HO DI t (IOE-006 l 91E-OIO 4 OlE<IIU I OE-010 IE-0<17 lE-011 J lUE-009 l lUE-010 !E-006 I 9E-OI I lkpuchlor l OOE-004 4 lOE•OOO 9 6E>lllJ ll 91 II I l 60E-0116 3 l6E-OIO 4 97E-OIU I 77E-OIO IE<Ml6 IE-<110 f l9E-0119 J O!E-010 9E-006 I E-009 
I k ptxhlor i:po,idc IJUUl<ll 9 IOEH>OO l JE>IOl 20 7J l IIOE-006 I llE-010 I Jur,al09 4 llE-HIO YE-<Mll 4f.,W)9 I OJE-0<11 l J•E-<>IO IE-Olll !E-0<•• 
Mnah 
Aluminum l .OOE+OOO NA I OOE-OOJ NA NA J 6JE+OOO J 6JE-006 l 06E-006 lE>X16 4 )IE-Oil.I lUKll 
Ars,cnic J OUE-00-I I lDE•OOO I OOE-OOJ NA Nf< l IOE-OOJ l IIIE-009 lJOE-009 I IYE>I09 lE·IKll JE-009 f llf.-<KII l l!E-009 lE-004 I lE-009 
Birium 4 90E-OOJ NA I OOE-OOJ Nf< NA 9 lfE-002 9 . l ◄ E-001 I llF.-007 JE-<IOl I IOE-0<16 lE-OOl 
lk11llium I 40E-OOI NA I OOE-OOJ NA NA I \IOE-OOl I 90E-OIO l 6lf.,tl0 lE-<Mll l lYE-OIIY lE-00-I 
Cadmium I l!E-001 NA I OOE-OOJ NA NA 7 IOE-OIM 7 IOE-010 IO'lE-<MIII 9E-<MII 9 411F.-009 IE-004 
C~cium NA NA I DDE-OOJ NA NA l lDE•DDI l lDE-004 
Chromium 7 lOE-001 NA l DDE-OOJ NA NA l 60E-OOJ I IIE-001 I l6F.<Kll lE>I04 l JlE-0<11 lE-OOJ 
Cub~c l OOE-001 l OOE-006 4 OOE-004 NA NA 7 lOE-003 l HE-009 4 OlE-IMl9 IOE-IWl9 lE-ooJ IE-Oil J 47E-0<11 l 41E-009 lE-006 I IE-Oil 
Copper 4 OOE-OOl NA I OOE-OOJ NA NA 7 YOE-003 7 90E-009 I IUf.-0<11 JE-<Mtl 9 llE-<Mtl lE-006 
I run J DDE-001 NA I OOE-OOJ NA NA 90lE•OOO 9 OlE-0<16 1161, ,00l tl;-<Mll I 09E-IM14 ◄ E-004 I.cad NA Nf< I OOE-004 N,\ NA IOOE-002 l .OOE-009 
M1&nc1ium NA NA I OOE-003 NA NA l l7E+OOI J 37E-00l 
MinaancK l OOE-OOJ NA I OOE-OOJ NA NA l JOE+OOO l JOE-006 J llE-006 lE>lll) I 71E-ll0l IE-001 
Mcrcu') l .lOE-001 NA I OOE-OOJ NA NA I OOE-00◄ I OOE-010 1.391:-<IIO 7E>M16 I llE-0<19 6E-00l 
Nickel I .OOE-00-I NA l OOE-004 NA NA 1 IIE-001 l 76£-009 l l4E-0119 7E-<Ml6 4 lJE-0<11 6E-00l 
Potu1ium NA Nf< 2.00E-OOJ NA NA I 16E•OOI I JIE-OOl 
Silu:r l OOE-OIM NA 6 OOE-00◄ NA NA a \IOE-00◄ l HE-010 7 ◄lE-01D 4E-<KJ6 6 HE-009 lE-OOl 
Sodium NA Nf< I OOE-OOJ NA Nf< l 9JEHIOI l 9JE-OOl 
lhaJlium I OOE-001 NA I OOE-OOJ NA Nf< I YOE-003 I 90£-009 2 6lE-009 JE-<IOl I l•E-001 JE-004 
V~ium I llE-004 Nf< I OOE-OOJ NA NA I 90E-OOJ I 90E-009 I.HE-001 !E-OOl I.DlE-001 6E-OO-I Zi"!' ____ _ _ ___ _ __ _ __ __ J f!OE-{J(JI NA 6.00E-004 NA NA 9 90E-OOI l .94E-O<tl I l9UIOI JE-007 J.16E-007 lE-006 . . .. .. . ..... - ···--- -.. . .. .. - ·· ... . I -- -- r · ---i -·- -- I Tol1I ll~■rd Qi!~)lr_1111f! ~11ur Rhk: tE-00~ '-~ - -··-·· - . . •~002 ,~ . .. · - - ·-- · - -- · ... 
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f.qu>1i0<1 fur lnul<c (ma,\t-d.t) I ';; DA • SA • EE , EU 
BW,AT 

YJ!W!k, fAuvroP1ion1 [or Etch RwcP1or ~llllls...l!mwml. 

. . Jl .t:A-ll 
C'AI.C'lll.A TION Of ABSOMBED DOSE AND MISK fMOM DERMAi. CON'r AC, TO SIJM•'ACE WATUI 

Ht:ASONABI.E MAXIMIIM EXPOSURE (MME)· SUD-'3 
EE/C"A • Mlol Rhk A11r11 .. rn1 
Srntu A,.,, llrpol Acllvlly 

£quarioo (o, Abtorbod l>o,c pa E1on1 (DAI _ __ - ··· 

r. ' II 
fo,01111nict\\ithET<1• 11 ' · u., 1

•~--.- , . , 

DA .. Abtorbl..-d Oo1e pc, E\cnt f.0 • E,posun: l>u1~ion 
SA"' Surfxc A,n Contxt BW • Bod)\\i:iaih1 
f.f =- E\posun: fn:qucnq AT s A,cr.iging Tiint: 

ForOfJ"'icl\1illi ET> 1• . DA ■ Kp, C'W, I lT/(1•111 • H>U(l•JB)l(I •DI I, Cf 
For inoraaniu OA • Kp, CW , ET , Cf 

Equadon ror HuMd Quutic.nt • Ch1onic. D111~ lntali., CNc,-ilkk.t\:nc, Duk 

Equ.aion for Cancer Risk • Chronic D>il) lnul.c (l'>r), Slope fxlor 

Analylr 

Notc1 

I
... I . I Dcr••I Car<. Slope 

RID Dtnnal 

('!'a,\t-d.t) I lmg/\1-d.l) 1-1 

Peunubllitr 
Codficirnl 
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Tiu 

(ho,ml 

Kp • P<nnc.bilil) Cocfficicnl TMI • I ... Tim, 
CW• EPf Surfac• Wlllcr C'F • ronwtion Fac101 
~T • E,posun: Time 

I (uni:ml I 
UC 

Surr1u: 
W11u 
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Aboerbcd 
Oot,t/[wcnl 

lm1-cm 1h,;\t.:nl 

ln111lt Huard , Canter 
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CF• 
BW• 
SA• 
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2 Kp , U . .ind Tou \\Cf\! I.Ken r,om EPA Rnl Ask:nmcnt <iuidmc.c fo, Sui-:rfund. Volume I llwnan lkahh faaluation Manual . Suppkmt.:nt Gui~1u: lknn~ Risk A11cunu:n1 ln1.i:rim Guid.vto.:. 19Qq 
Whc,c ~P 1nd 8 ,,en: not a,:UI~. lhc~ ,,en: ukulatcd according 10 thc guid.v,C( Ko,, ,~uc1 from SRC Ph~ sP,op OJl.llw.c \\en: ukd to ,,1im;ah: t.;p (hllp lloc •~ nu comfinh:r\o\\lph~Mkmo html 

p \p1t\pro1ects\leneca\s63oeca\min_n,k2\0ERMSW \NK4 

Co•11n&clloa Worlitt' 
lnllkt ~=-1 IIHud : Canur 

·~ti·~~-~,~~~~:_J Mi,~ 

P1g1 20' 



TABL 
CALCULATION OF ABSORBEO DOSE AND RISK t·RoM OERMAI. ( .ONT ACT TO SIIKUCE \\I ATER 

KEASONAUl.t: MAXIMUM EXPOSURE CRMEI • SEAD·6J 

EE/CA - Ml■I Risk A11n1•r■ 1 

Srnru Ara,y Dtpol Actlvlly 

Equ>1ion fur lni.1<i (m&Jl<g-d.l, l • ~A :i S~ 3 EE 1 ~l! . Equ.iion fo1 Absori><d Dose p,;1 fatnl (DA) 
BW,AT 

n,, c·• f~_!_! ~ ~lf:illlka (6U:WDRSism1 c~u W§h BsS5msu ~ Lill~ II lbs Bonom) For 011anie1 \\ilh ET< t• . '" I • 
,, 

DA • Absorbed Dose pc, fa·cnt ED • E,p,1urc Dura1ion I Eq....., for llawd Quotient • Cl110<>ic D.lil) lntMc (NcyJlcf,;rm« Ooac 
SA ,. Surface Ara Conua BW • Bod)".:i&hl For ot1imie1 \\ilh ET> I DA• Kp ,_ CW '-I ET/(1 •1:0 • 2Tau(ltJltY(I •B) t, ( "f EqUJllion for Conuibution lo Cancer II.ii._• Chronic Daily Intake (Car) x Slop: hcto1 
F.F '- E'l.posun: frcqucnc~ AT • A,cr11in1 Time For inoraanics DA • Kp • CW , ET , rF Equa.iion fo, Tobi Li(1.1imc- Ci.nc..:r RiP. • Adult Con1ribu1ion + Child Co111ribu1 ion 

J(p :s P..:nn..:.Wilil~ Cocfficicnl Tau• i.., Trmc 
CW • foP( ' Surf><.: W>1er CF"' Co,n..:nion Factor 
ET• t-:,posun: Tims 

Ot, •• , Care. SI• Pcunubilily EPC Ab1orwd ·-· -_· .. .. .. Reiici~d■II) _•· .... - ··- ·-•<>1 •~· ..... , Analytc I RID Dtrm■ I Cotffidtnl Tiu B Su,r.et Dosc/[wcnl • lnt1kt ll111rd Contribulion ·- ·· --fniikt- ·-- lhurd Cent ributlon ··· -To41I 
•·r W1ltr 

···r·,, 
Quotirnl lol.iftlimt ··•r•» •~;.. . ,, .. ; .. l.ift1im, 

(m&J\a~•i > (m&Jl<1-d.li)· I (cm/111) (houn) (uni1h:u) (m&Jl) (m&<m'/~\atl) (Nr) (l'er) C1nctr Ri1k CNr) (CerJ C1nm Ri1k ~•nctr Risk 
Vol11ik Or11niu 
Chlo roform I OOE-002 6 IOE-OOJ 6 9E-00l o SJ 00 IOOE-00-I I IIE·-001 I 61E-O<II .I IJE-tKl'I lE>Kl6 )E>II I I l4E-007 916E--009 IE-001 6E-OI I 9E-OI I 
Toluene l OOE-O<>I NA ) lE>Kll 0)7 Ill I OOE,003 I IIE-0111 I Oll~-4Mtll ,.,:.001 6 MF.JKll JE-006 
S.-1niwol1Cilt Or11ni,1 
-i -Mt lh~lphcnol NA NA 7 lE•OOl 041 00 l lOE-<W~ l 14E-Oll'I 
0 1;nzo(1)p~ n:nc NA 7 )IIE•OOO 1 lE>KII 21) so I IKtE-O<tl l 16E-Ol16 I 9Jf.-O(N, IE>Ktl l llE-006 lE-OOS 4E-OOI 
lknLO(b)nuoranlhc:nc NA 7 )OE>Kll I JE-O(JI 191 II 9 UOE-OfM l IJE-0<16 I 7h(: ,006 IE-tN~ l 04F.-Oll6 lE-<><16 4f.>IOI, 
lt1;n1o(Jhl)pcr, h:ne NA NA 1 lf.HKKl 414 I INlf.,INJ .. S M.f. -006 
Ui:nLO(k}n~rMthcnc:: NA 1 lOE-001 7 6E-<•OI ) O) I 001;.flOJ J 6lf.-Otl6 I IU •OOft lf.>Mtl l l!E>Kl6 21:..f)Ol _.E-4107 
bi1(l-Eth) lh.:,) l)phlh1btc 2 oul:.fMll I 411E>Mll J9f: .fMll 17H Ill 61111-:,-CNIJ l llE-Oltl l )lf .. oo\ I llE •fNlj Jf. .oU) Jt .onJ l 14E>K" I 96E-005 IE-OOl )[SMtl .. f, .. l)(IJ 
Uul~ lbcn~ lphlhabh: l O(rE-OIJI NA 4 lf.-O<ll 104 l )Ol:-0114 70JE-<WII I Oll:>Ktl IHMtl I OE-007 4E•006 
Oi •n•bul~ lph~ah: I O(JE-001 NA l 6E-00l 406 Ill I IUE-004 l IJE-Otll J l6f.>KtA )E,fKtl l 62E-OO! lE-006 
Di~nz.(a,h)lnthrx..-nc NA l JOE•OOO I lt•OCJO 401 117 ltMtE-004 I 114E-Ot16 .in1E-U06 JE-Ottl 6 9lE-006 I lE-001 I IE-001 
Oidh~ I phthJa11; I OOE>M>I NA 4 OOE-003 I 97 0(1 l9<tE-O<t◄ 4 lllE-Oll'I 6 JlE-O(l'I AHMl9 I 4lE>Kll 7E-OOI 
Fluor31'1lhcnc ◄ OOE-002 NA l lE-OOl Ill I 4 1 mE.ool S QIE-001 169[-lKI! ll' >Kl.l l llE>Kl6 lE-004 
lndcno(l ,2 )-cd)p~n:nc NA 7 JOE-0111 I JE•OOO J 97 Ill Q IMJE>Mt◄ 6 4 ◄ E~K16 J llE>Ml6 lE,fMl6 I llE-006 I 4E-Ol16 I 6E-006 
Pcnlachlorophcnol ) OOE-002 I lllli,.lMJI '6E-OOI l 111 29 I IKIE-Otl) l lll:-0<16 l 46E,fMN, I IIE>NN, IE>Kt4 110,KI) l llE-Otll l OlE-006 IE-OOl lf:>MI) 4E-1Ktl 
Ph.,.n3111h, ... nc NA NA I 6E-Ottl 112 OA 1 lOE>Kll l 6!E-OOI 
Phenol 6 OOE-001 NA ◄ JE-O<IJ o JI 011 I OOE-IM" 61111:-0<19 I JQE.fMl9 IF.>IOI 7 JIIE-001 IE-007 
p~ n:ni: J OOE-Otll NA l lf. -lMII 1 lfl 5 fMlE-00" J f,IIE-007 , u1: .1101 2E-oo~ 4 4.lf.-OtN, IE-004 
Pt11icidu/PC81 
, •·-noo NA l _.llE-Ofll llHKII 6 91 .. l 6<>E-0ttl J Y'IE•Otll I Y4tll:; -OUI ~l:-4Mt41 I 4lE-OOI IE>Hl9 IE-001 
• .• "· IJDE NA J •oE>IOI I IE-001 610 12 S IOE-OC16 6 621:,0tl'I ) )Ul:-IM~ IE-IMl'I I lflE--009 lE-009 JE-11119 
H '- DDT I OOE-OtJ• l 40E-Ofll J lE-001 IU Y6 ll 4 61lE-Ottl I HE-Olli I w,1:; .0117 '9 7JE.(MII ◄ E>MM lE-lMII I 6lE-006 I 16E-OO! JE-OOl ◄E·OOI 6E-OOI 
Endo1ulfan 1ulf.a1c 6 OOE>IOl HA I 9E-1Mll 26 ll I 40E-OOI l llE-010 5 Hl: --OIII YE -IKII 4 6lE-<Wl9 IE-007 IIE tOOO 
F.odnn )(JO(; .(JO,& HA I ◄ E ·tlOl ll ll o I j lOE-4:MIJ !UE-Otl'I I 1 ◄ 1: , UOI ,.,:.ouJ V JIIE-4:Mll JE-004 UE•OOO 
1:ndrin aldch~ de NA NA 14E>tOl II JJ 0 I 6 lflE-Oltl 9 J9E-Oll'I 
Endrin ketone NA NA 14E-Otll ll ll o I 4 60E-00l 6 V!E-009 
a;Mnma-Chlorc:bne I OOE-j)04 J IIIE-001 I lE-002 410 II I ◄ IIOE>Kltl J QIE-010 ◄ llE>IIU I 4\E;,10 IE-tKl7 IE-till J IIIE-<Wl'I l lOE-010 !E-006 

I 
9E-OII 

I 
IE-OHi 

I kp«.xhlo, l OOE-004 4 IOE>OOO 9 6E-<Wtl IHI II I l 60E>IOI, J 161:-010 I )1£;,lfl I l)f;,10 IE-IKl6 11:-1110 ◄ JQE-ll09 l OlE-010 9E-006 IE-Otl9 lE-009 
lkpl~hlor cpo, idc I JIIE-001 ¥ IOEHJOO l JE~Ktl lo 1J J O(tf.~Kl6 I llt-0111 I llf.-fKl'I 4 l!E-OIU lf.-1Mt4 4E,tl(f'I I UJE~KII I l9E-OIO IE-004 IE~I09 IE-IKII 
Mt<,11 
Aluminum I OOE+OtlO NA I OOE~IOJ NA NA l 6JE•OOO l 6JE-006 I l7E>Hl6 lE•fM16 ◄ llE-001 ◄ E-OOl 
Arknic JOOE-OIM 1 IOE+OOO I OOE~IOJ NA NA l lOE-00) J IOE-009 l llE~I09 I l9E>Kl'I lE•IMII JE>Hl'I ◄ IIE-001 l l!E--009 lE-004 I IE-009 I IE-0<19 
Barium 4 90E-OOJ HA I OOE-0<1J NA HA 9 i'E-OOl 9 14E-OOI I J)E;Kll lE-fKII I IOE-006 lE-004 
Bcl'),ll ium I 40E>Kll HA I OOE>Kll HA NA I 9<1E-OO◄ I 90E-OIO l 76E-UIO lE>KlS l l9E-Oll9 lE-004 
Cadmium I llE-001 HA I.OOE>Kll NA NA 7 IOE.oo-1 7 IUE-010 I IJE•tMl'I VE•IIOI 9 40[-0ll'I IE-O<M 
Calcium HA HA I.OOE-Ottl NA NA l lOE•OOl l lUE-004 
Chromium 7 IOE-OOl NA l OOE-OOl NA NA I 60E-OOI I llE-Oltl I 6JE>t0I lE>I04 I llE.007 lE-OOJ 
Cob>ll l OttE-OOl l OOE-006 4 OOE-004 NA NA l lOE-OOl l llE--009 4 IIE-009 IOE-009 lE-007 IE-Oil IHE-001 l ◄ IE--009 lE-006 I IE-014 I lE-014 
c-r 4 OOE-O<tl NA I OOE-O<Jl NA HA l 90E-00l l 90E--009 I IIE-001 lE-tKll 9 llE-001 lE-006 
Iron J OOE-OIJI NA I OOE.OOJ NA NA Q OIE•OIJO 9 OlE-006 1 JIE-Otll 4E>Kll 1 tl'IE-004 ◄ E-00◄ 
l.cld HA HA I OOE-OIM NA NA l OOE-002 l OOE--009 
MJCncllwn HA NA I Ot>E-Ofll NA NA J llEtOOI J llE-001 
Manganuc l OOE-OOJ NA I OOE-OOJ NA NA l lOEHKKl l JOE-006 l l4E-0<16 lE>Mll l llE-001 IE-002 
Mercury l IOE-001 NA I OtlE-OOJ NA NA I OOE-00◄ I UOE-010 I 4lE~>IO 7[-11()6 1 llE-Oll'I 6E-00l 
Nield I OOE-O<M NA l OOE-004 NA NA I IIE-002 l l6E-009 I ◄6E-OO'I lf.~K16 ◄ llE-001 6E-00l 
Pouuiwn NA NA l OOE-OOJ NA NA I l6Et001 l llE-001 
Sihc:r l OOE-OIM NA 6 00E-OIM HA NA I 90E~t04 I l4E-OIO l !6E~>IO 4E>Kl6 6 44E-009 lE-OOl 
Sodium NA NA I OOE-OOJ NA NA l 9)EtOOI l .9lE-OOl 
TNJliwn I OOE-001 NA I OOE-OOJ NA NA I 90£-003 I 9<lE-009 l 16E~IO'I JE-001 l 29E-OOI JE-004 
Van.ldium I llE-OlM NA I OOE-OOJ HA HA 190f..{IOJ I 90E-009 I l9E>Kll 7E-OOl I 07£-007 6E-004 
Zinc _ .. J OOE ~ ! . NA 6 0IJE-004 NA NA 9 9<lE~IOl l 9◄ E-OIII I 6JE>IOI JE-0t17 7 16E-OtJ7 ]!~ 
T~••I H"!!"d Ql!ollrot •~d Ca_■ur llbk: 5t-OOJ 51!-Go5 _ 4~l _ L ... 11!:-005. _ I IE--OCM 
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TAIII.. •• 
('AI .CUI.ATION Of AIISOKBt:o uost: AND RISK t 'KOM IJEKMAI. ( 'ONT ACT TO SIIKt'An: WA n:K 

Kl:ASONABU: MAXIMUM l:XPOSURI:: tKMt:1 • St:A0-6J 

l
l'IEqu>lion l'oi inul.c (mg.,\1-<li)'I • . . PA; 'SA 'I EF, rn 

BW,AT 
I. V&riablci IAmHDPl!on• for Each Rmmoc m liatcd Pl lbs 11ouoro1 
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Analylr 
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Rm Dcr•al 

(mBi\g-d•) I (ml(1<1-d.l) ~ I 

Prr•ubllilJ 
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•·r 
(cmlhrl 

I Cdl1 in 1hi1 ublc \\en: intcnlionJJh left blank due lO a lack of 10,icil\ cblJ 

Tou 

thou11) 

U:JCA • Mlol Risk A-u•tnl 
Stotca Army IJ,pol A<llvlly 

~ioo for Ab'°""--d Dot.: per E1cn1 (DAI 

For OJ1111iu ,,ith ET< ••. 
/6 I ti 

u \ n., •·• ,1---·· rr 

f0<011anicl\,illl n >1 DA. Kp ,rw ,, n,, .. 111 • ITllllll•lBl/(1•1111 ,('f 

For inor1mie1 DA .. Kp ~CW, f.T, t ·f 
Kp • Pcnni:.ibilil~ Codlicii.nl Tau• l..at Time: 
CW• F.PC Surf""' W.icr CF• Con1mion Foc101 
F.T • bpo>urc Timc 

(uni~ml I 
,:re 

Surfac• 
W11u 
(mJ'l,1 I 

Abmbtd 
Ootc/1:,·tnt 

(m1-<nt1/i;,c:nl) 

· .... . :J_~ .. ~- -j~ti!i•lj .. : .. . -..... 
. lnt ■b Uaurd Clifttritnallon 
Cm&fkr·d•1J QuotMnt Cl t.i(cli•t 
~~L _ _1 __ j£.!!L _ Cane!!_ !!isk 

A11u•plion1 for Rtlidmt (Adult) 
11:-00) likrliml 

JU kl 
CF• 
OW• 
SA • 
H• 
EF • 
ED• 
AT(N,1 

Al (l'"I .. 

,t ~oo ,ml 
o S hou1/d,,~ 
)j cu,i/~car 
2-t ~CUI 

1760 d.a~• 
HBO J&~• 

Equ.aioo fur lw.nl Quoti,111 • Chroni, Dail)' ln""'c (Ncl/Rcfmn<c Dosc 
Equllion ru, Con1ribu1H)f'I to Cancer Riak • Chronic Dail' lnlac {C.11>, Slope f.lCCOf 

Equ.11.ion for TOW l.ift.:limc CMc1:r Risk• Adult Conlribulion t fh,IJ fo1111ibuli\.N1 

·- ' " lniaki .. -~ Conlrlb·,;;r.;.-• · 
l•&J',·d•7) . to Lirttirnt 

Q!iL_l-1£!!'.L Conur Rilk 

CF• 
ow •• 
SA• 
ET " 
F.F • 
ED• 
AT(Ntl" 
A"f(('a,I• 

Asaumpliona for !!tai~I ((!Iii~! 
IE-001 li1<1/cml 

IS ks 
J .Joo cml 

I hour/di.~ 
H da~s/~ur 
6 ~c.an 

l.190 da)I 

H,Ho d•~~ 

___ : "~-~!~i . .. 
Total 

l ,ir,1imt 
__ ( 'anctr Rill, ... __ _ _ 

2 .,;,p_ D. ind Tou \\ere 1akcn from EPA Rid.; Ancssmcnl Guid;mcc Co, ·sup:,fund. Volun1c I tlum.Ml lk~th failulliun M,111uial . Supph:mcnl (iu,J.incc lkrmaJ Rill Atknmml lnh:rim Guid.lncc. 1999 
When; Kp aud 8 ,,en,: n<>i a\a.ilabc . the~ \\Cn: calculah:d Ktou.fina lo the auid,um: t,,:cn\ ,alu..:1 r101u SRt· Ph~1Prup O.v:.b.u.c ,,c1c u"d lo c,hmlh: Kp thllp //etc. •~11c1 comf1nh:1l.o\\lph~tdl.:mo him) 

.. 
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' f:<iw<ion (Of lnul<c (,,;snii~ I.;. 

Vuiab'n fAuumocion1 for W Rc«R\Oc arc Lilted ti the BoclOm) 
rs .. Ow:mie.&J Concentration in Sediment. (com Sediment EPC O.wi 
CF • Con,crslon f-'xtor 
SA .. Su1facc Arca Conuct 
AF • Adhcn:ncc: f.acto r 
AUS .. Abs.ot~!on hctor 

Otrirul Care.Slop, 
Antl)tc I RrD 0c:,.,1 

(m&flot-d•)) !!"&f\t-d•) r I 
Volatile O,aaniu 
Aci:lum: I OOE~Wll NA 
"-klh~ I clh~ I kcl onc 6 OOE>IOI NA 
Toluene: l OOE>IOI NA 
~D1iYofa1ilr Orianiu 
1-Mclh~ ln.i.phthll..-0\: 4 OOE>IOl NA 
B ,:nu,,(:a).vllh1~tk: NA 7 JOE-001 
lh:nLO(:a)p~ rcnc NA l )IIEtOOO 
lt..:n .1:o( b )Ouo1:lll1hcnc NA J lOE-001 
UcnLO(lt. JOuoranthcoc NA 7 JIJE-0112 
b11(2 -l:::1h~ ltk:,J l>ph 1h2.l.:i1c 2 OOE-002 I -40E-002 
Uut~ lbcni~ lphlhlbh: 2 OOE.fKJI NA 
c·:ubu.o k NA l OOUIOl 
( 111 ~ 1.:rk: NA 1 lllf.~Kll 
U1 -n-bu1~ lpht.h:ahtc I OOE>llll NA 
U1 -n ·ucl ~ lphth~Jh: NA NA 
U1~nt(.a h),ln1h13c.c.: m: NA 7 lllE+IIOO 
D1bcnt0fu1:in NA NA 
l>ic1h~ I ph1hil ,1h: I 1WlE4IOI NA 
.. lua rMith,:n..: ,i UOE ... )(Jl NA 
n uo,..:nc 4 OIIE>IOl NA 
lndcno( I 2.1-<:d)tn rcnc NA 7 ]OE-001 
N~rh.ah:rw;: l OOE,IWll NA 
l-'hcn.1111111..:nc NA NA 
Ph..:nol 6 OOE-001 NA 
P ~WlC JOOUI02 NA 
Ptllicidu/PC:81 
U '·DDr> NA l 40E-OOI 
l 4'-llllE NA J 40E-OOI 
l 4'- l>Dr l OOE-004 J 40E-OOI 
alph.a -(hloulanc l lWlE-004 J lOE-001 
Aroclor-1160 l OOE~Kll l OOE•OOO 
l:ndoiulr:ui I 6 OOE-OOJ NA 
E.ndosulfan iulr.a.tc 600E.(J(IJ NA 
Endrin 1ld..:h~ de NA NA 
Endrin kclonc NA NA 
Mttah 
Alwninum I OOE+OOO NA 
Arsen ic l .OOE~J0-1 1 l OE+OOO 
Blrium 4 90E-00l NA 
lk~llium l .40E-00l NA 
Cadmium I HE-OOl NA 
Calcium NA NA 
Chromium 7 lOE-OOl NA 
Cobol1 l OOE-002 l OOE-006 
C"l'l"'r 4 OOE-002 NA 
C~anidc 2 OOE~IOl NA 
Iron J OOE-001 NA 
Lud NA NA 
MJ&ncsium NA NA 
Manpn,:1< l OOE-003 NA 
Mcrcu~ l IOE-OOl NA 
Nickel I OOE-0114 NA 

h \M>gllaneca\s83eecalmln_r1,k\lJERMSED.WK◄ 

TABLt:A-15 
CALCUI.ATION ot· ABSORBt:D DOSE AND RISK FROM Ot:RMAL CONTACT TO st:OIMt:NT 

IIEASONABLE MAXIMUM EXPOSUllt: IIIME)- SEAO-6J 

CSi<Cf.SA,.,l,AO$ • EF,ED 
BW,AT 

Ef • E.'lpOsun: F~lk:nc, 
ED • £,.posun: Ouraiion 
BW • Bod~\,ci1h1 
AT • A\Cr,1,&in& Time 

t:E/CA - Ml■i lllak Ams1111tal 
SHt<a Ar1■ y Dtpol Arli.ily 

Eqqioft for Hu..ud Quot1cn1 • Chronic OAil~ lat.Ike (NcYRcfcn:n«: l>os,.: 

Equaaion for Cance, Rnk .. ( ·hronic 0&11~ lnlMc Kar)\ Slop: fxtor 

------- -r-----------Ab1orplion EPC -·~~ ··· ... i"'!::.... , -,: ... · ... .!'::.'.,"'·· ~-~~.\';!l , ..... I F1uor• Scdimtnl 

lmall'rd•rl Quolirnl Ri,k ('"atl-l·d•r) I Quolirnl Ri1k 
(unill~uJ (mw\tl (Ne) (Car) tNr) I (Car) 

NA 1 lllE,001 

I I NA J lOE-OOl 
NA I WE~Kll 

0 10 I 40E.00l I llE,_,.. )l:.(Mtl I llE-0111 JE~Kll 
0 I) 1 OUEtOCJ(J 146E>Wll jf. ... ,. I 41E-001 IUI01 
0 I) l lOE ♦ IKMI I 111E~I07 J[-IH•I l 1Klf.>KJ1 IE>Kl6 
0 I) ) 50E•Oh0 I llUKII IE-IHI! l \Sf.-0117 lE-IKII 
Oil I YOE•IHKI 7 IIIE>KII lE>HI\I I 41f.~KJ1 11:-0UI 
o IU I IOE•IMII 11 UE.flOII ) lhf. -O(KI 4UKl7 4[-1111 1 llf. -lKII 6 llf.>Ml'I 4E-0116 111: -flll 
010 l lOE-IHll I 71f. -lMl11 ~E-IHl9 I 7t,[..(MII '1E -tNIA 
0 10 4 JIIE,WJI 1 llE>llll lE>>IO l 4lE~KII \E~JIO 
0 111 l lUEt0ot1 h llE-IMII " :.11u1 I l\l:. -001 l,11: -11111 

• 010 190(;,Kll I ) Jt:-001, lE-tMII I .\21'. .flCII lf. -lMII 
0 10 I 90[.(J(ll 
0 ll I lOEHlllO 4 HE>llll JE-tHII I 19E4HII I f,l:-007 
010 lMIE-fM>l 
0 IO 9 lOE-IMll 1 )9£.(1(>'1 OE>lll9 7 l4f.-OIII 'ilE ... MIK 
0 ll ,i )OEHM)(> 4 49£.(1(11 IE~Wll 4 46E~Hl6 IE,tMll 
O ll I IOE<Wll I llE<KIM JE.fM)} I l4E-IH11 JE -IKl6 
o II l lOE•OOO • llESHII 71;.(Mtll I Ul:~M17 I lf.◄ IOI 
0 II l lllf.>IOl- l 411E-Ollll IE-007 2 JYl: ... Mll IE-IMl6 
0 ll 1 lllE•OOO 
0 ID I IOE-Olll 1 llE-0111 IE-0(19 1 llf.-OO'I IE>KII 
0 I) J lOE•IKJII ]]lf..(1(11 IE~Xll I )ll' -006 IE,INll 

00) J 90E>Wll l l6E-OII IE-Oil 6 fi7E ... 11 I 2t-OII 
0 01 920E..fM)} l 9lE-OI I lf. -1111 I '7E-OIU \[~Ill 
00] I JOf.-OII] l OOE-010 1 14E-OII 4E<Hll lE-1111 IWE-OIJQ I UE~IIO 4E~Hl6 \E-1111 
0 (J.I J lllf.-lHI] I OJE-0111 J6J£.flll U:-t)U7 IE -1111 1 oa~•l9 7 lVE-011 lE.(1(16 JE-OI I 
0. 14 I IOE-tHJI I l4E~KII 4 4lE~Hl9 ~E~llll qE .O(N lllf..(1(17 ll!F.~m 6E<Kll lf.-lHJI 
010 7 lOE<IOJ h OlE-0111 IE~X17 l Olf.SMI\I lf.-lKl6 
0 10 I lOE-1ll12 964E-OIIJ lf.~MII V l1ESMJQ lE-IMl6 
0 ID l 60f.~KJJ 
0 10 9 411E~KIJ 

NA I 67Etll04 
J OOE-002 6 IOE+OOO I I 64f.-OOJ I l llE-0(11 I lE-OOI I 91: -UOI I I 6lE-Oo6 I I lhE-0(17 I lE,KJJ I 2E-II07 

NA I 07E+002 
NA I OOE➔J(JI 

I.OOE-003 I JOE410I I 6 67E-OIIJ I I lE-OOl I I 662£-0(19 I I lE-OIJ.I 
NA 2.IIE•OOl 
NA 2 44Et00I 
NA I ◄4Et001 
NA 4 l6E+OOI 
NA 2 lOEtOOO 
NA l97Et004 
NA ◄ 61E+OOI 
NA 161Etfl0.I 
NA 99lEtOOl 
NA I lOE~IOI 
NA 4 42E•IIOI 

CopuraT W,.-!er ____ ___ 
Abtorbt-cl Dou Huard Cancer 

(ra&fk,.doy) Quo1ir1" Ri,k 
(Ne) (Car) 

Dermal ('onllC'I to 5-dl•ffll 
Nol Appliuplt for 

for Con1truction Wo,-.tr 

P■ge I ol ~ 



F,i..,,on for lnl.ll., (ma,\1-dayl • 

Vfliablst fAnump1ions for Each Rcccruor an; l.iHcd M lhe Bonomi 
C'S.,. Chcmiul ConCl.:nlr.,lion in Scdimcnl. from Scdimcnl EPC 01b 
Cf., (omcnion hctor 
SA • Su1f~ Arn fonU,cl 
AF ' Adh.:n:ncc F.>clOI 
AUS .. Absorption hc101 

Potassium 
Scknium 
Sodium 
lh.allium 
V;in3dium 
Zinc 

Anll)lt 
Otrm■ I 

RID 

lml'1-1-d•1I 

NA 
S OOE-00) 

NA 
I «KJE-OOS 
1 uea•>t 
l fKtE--001 

Total Huard Quolltnl and Canctr Risk : 

('1rc. Slope 
Dt, ... 1 

('!'g,1<1-d>)~I 

NA 
NA 
NA 
NA 
NA 
NA 

TABI.EA-15 
CAI.CIII.A TION OF ABSOHBED DOS£ AND HISK FHOM l>UMAI. CONTACT TO SEDII\IENT 

HEASONABI.E I\IAXIIIIIIIII EXl'OSUH•: (MIIIEI • s•:AD-'-l 
U:JCA • llllal Rltk A11t11mrn1 

Sutu Army l>tpol At1h lly 

CS. tF , SA , Ah ABS , Ef:s EP 
BW,AT 

Ab1orplion 
Factor• 

EF • E.,po1un: Frtqui.:nc~ 
EO • E,po1urc Du1.a.1ion 
BW • Bod~ \H:i¥hl 
AT • AH:'3&ing Tun.: 

EPC 
Sediment 

Equation for I bunt Quo11cn1 .. Chronic Dail~ ln1».c tNc)fRcfcn:n« Do1,c,; 

l:.qu11ion fo1 l'ana:1 1t1~L .. (·h,ooic lb,I~ Int&, (Ca,), Slop.: hctm 

P1rllWontr 
Ab101btd 0-.. -1·· ll1u1d · ( ·1nur 

Ri)li. 
Abmbtd D01t ll1u1d 
_____ 11~~~"11 vi[ tl!cir(CIII~ 

•~we») (mJA.1) 

l llEt1Ml) 
l IOE•IKIO 
l l1E•IM12 
l JOEtOOO 

l lOE•OOI 
l J4E•IN12 

(m"1<,-d•7I Q•otirnl 
tN,) (Car) 

(mc/k,-d•1·I Q•olirnl 
IN<) (Car) 

NA 
NA 
NA 
NA 
NA 
NA 

IE-OOJ lt:-006 lt:-001 

-roor­
Risk 

J[-006 

A11u•ption1 for Park Worhr 
IE,006 . ki-1m1 

A11umption1 for R«rulional \'i1ilor tOtlld) 
CF • I EaMl6 laJmH . 

Noec C\:lh in lhis 1o1bh: "'-n: ihtcnliun~II~ h:ft bianlr. due: lo a l;ad, ofto,icit~ Jato 
NA~ Information nol ~\ililabh; 

CF• 
OW• 
SA• 
Af ' 
ff. 
l'D• 
ATCNc) • 
Al (C".,I" 

lO l1 
,.wo ,ml 

02 mvtcm2 
II d,1,11\c.u 
lS ,c;_.,· 

~. Ill "'" 
l:\ .HO d.1~1 

BW" IS la 
SA• 2 IOU cml 
Af • 
H •· 
ED• 
AT (Ne)• 
A'I ((":11) • 

u l n,alcm2 
ll d.J~&l~r.:M 
J \Clf1 

I.Ill d,11 
2~.HII d.i~• 

AbaorpOon factora are from EPA Rlak A1ae11m■nt Guidanc.. for Supertund. Volume I. Hum•n Health Evalua11on Manual, Supplement Gutd■nce 0.rmal R11il. A11H1m■nl, 1999 

h:\eng\seneca\563oa.,a'<nin_risk\DERMSED.WK4 

CorutndlM Wortctr 
Ab1orlrtd Do1t -1·TI;;;,T ·1 

(m"1<r•d17) . Q•ori,nl 
(Nr) (C!r) 

-c;n·~cr­
Ri,li. 
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TABLE A-16 

CALCULATION ot· ABSORBED DOS£ AND RISK t·RoM DERMAi. CONTACT TO SEDIMENT 

REASONABI.E MAXIMUM EXPOSURE IRME) - SEAD-6J 

t:1(/CA • Mlol Rhk Auua•rnl 

Stun A roar Drpol Aclh-117 

Eq""'i.;;, for i~.;.i.. (mg,\1~y) • 
.. 

(Sl(E~Sll~llb~l!S i l'ElU! nw,,n 
Ylri~lu i~U!i!mR:li2DI (2[ Qm !SSSRISH 1B: I ill!-'li II Lbs USZ112ml I Equallon ro, Huard Quo<icnl • rhrooic Daili lnl&kc (Nc)IR<forcncc l>os.: 
CS .. Chcmic.1.1 Con«nlralion in S1,:dimcnl. from Scdimcnl EPC 0.ll.l EF • bposuu: Fn:.qUfflC~ Equation for Conuibution &o fanccf Ri1k • Chronic 0.-UI~ ln1».c (C&r,, Slope fK1or 
CF• Comc.:nion hctor EO - E,J>l)sur1: Du,.llion Equ.vion (o, TouJ I iklimc f1nccr Ri,l .. Adull c·onuibulion • fhilJ Conuibution 
SA • Surfxc Aro. Contac1 OW ,. UoJ~ \\t.:i1h1 
AF "' Adhcrtncc hclor AT .. Ah:ugina Tim~ 

,A~S • Abso'P!tO!! hcto, . ,. 

I Dtnnal Cuc. Slope- AblOrplion t:PC ~ ---~ ~!1· ,.::.~~• , ,~"-~=- -=::; ==;;,r\E::'."1 ,-~-;-1 "'t.':"· Analytt RID Dermal Fauor• Mdin1tnl 

l'!'&/111-d•yl Quolicnl lo l.ilctim, (m1llld•7l Quotitnl lo Liltlim• Lilctimr 
(msJ\1-d.ai) (mgl\g-dail-1 (unillcu) (mgl1-1> (Ne) I (Car) Cancer ffok (N,) (l"arJ C~~(Cr ~'~ ("~!!!~' Rilk 

Vol ■ lik: Oraaniu 
Ac.c1onc I 0OE-001 NA NA I lUE-001 
Meth~ I cth~ I ._,tone 6 OOE-001 NA NA ) jUE •fNl2 
Toluene 2 IKIE-001 NA NA I ""4111: .001 
Scmivolatilc Or11niu 
2-Mclh~ ln~lhaJcnc ◄ O0E-002 NA 0 10 I ◄ Of.-002 I IIE-009 JF.,K>A I 12E•K>I JE•MIJ 
Ocnto(a)inthraccnc NA 7 JflE..fN II U 13 2 IIOE•fNNI 7 ◄6E-OOI lE-001 I ◄ IE -1I07 IE-007 I 6JE-OOJ 
Ucnro(a)p~ ,enc NA 7 )111:•INJO 0 I) } 70f. •0041 I Oll:'.-4Nl7 1f...fNl7 2 OClf...fN)J IE-006 2 2UE -IKl6 
lknz.o(b)nouranthcnc NA 7 )111;..fMll U IJ J ~Ul:tOfNI I JIE,017 IF. -IMJJ l lYE-IKIJ 2E-007 2 IIF. -007 
Bcnz.o(k}nuonnthcnc NA 7 JOE-002 0 IJ I ',l(JEtlNNI 7 0&E,KII lE-009 I ◄ IE•K>l IE-OOI I HE-001 
bii(l -Eth~ lhc:t~ l)phthbac 2 UOE-002 I ◄OE-002 U 10 I IIIE-001 I IJE-OU'I ) 16F.,Kl'I ◄ E•Nll ◄E-011 A IIE-IKII 6 27F.-IKl'I lE-006 9E-OII I J2E-010 
Ou1~ lbcnz~ lphthal~c 2 IIOE-001 NA 0 Ill 2 lllE-OOl I JJE,KJY 9E•rn 1 lf,E-UOK 9E,KII 
Cvbuok NA l lKIE-OOl 1110 l JoF.,KII IIJE•m IE-010 l Hf. -O0A lE-010 7 JJE,110 
Ch~ Knc NA 7 ]111:..fNI) 11 IU l 2111:•INHI h .lff-lMUI ~[ -11111 I IIF. -IKIJ 9E-0I0 I J!E-IKl'I 
Oi ·n-bul) lphthaJa1c I IKIE-~11 NA 0 111 I Y'ltl:'...fMI} I HUKIY }l;-{NII I llf.,IKIA IE<KIJ 
Oi-n~•~lphthaluc NA NA 0 1(1 I ',1(1[..fMll 
Oibcnl(a.hµllthrac.cnc NA 7 JUE•OUO 0 I) I Ztlf.tf.MHI l HE,K>I JF.•Kll a KYE,KIK I 6E-007 I 9 l6E-007 
Dibcnrofur.i.n NA NA 010 J 60J;..fMI} 
l>iclh~ I ph1haJ11c I INIE ,fMII NA 11 IU 9201:..fNI} 1 )Yf..(KJ'I 1.11: .fNl'i 71◄ J: .ou11 'IE-IMII 
fluu1an1hcnc ~ OOl:-11111 NA Ill) ~ JOl:•flOfl ◄ ◄ •1!-IKII 11:.ou, -.1 ~t,1(.fNN1 """' fluon:nc -4 UOE -Ufll NA I) I) I IIIE-IKII I ll[-OIIA Jt: -1107 1 ll[,1"7 J[,Ml6 
lodcno( I ,l.J-cd>Pi rcr>< NA 7 lllE•K•I 0 I) l l0E•IKKI 9 J2f.,MJI 71;,•11 I UE-OOJ I IE-OOJ I l 0JE-007 
N~hlhalcnc l lKIE-002 NA 0 IJ lJIIF.,Kll l ◄ UE-Oll'I 11:-•••J 2 lYE,XJI 11,,.16 
Phtn3ltthu:nc NA NA o 13 I lllF.•IKMI 
Ph<nol 6 OOE,MJI NA 0 10 I IIIE -lllll 1 IJE-OIO IE •IMl'I I 78E,XJY IE-001 
P)rene J IMJE-002 NA o 13 
Pc11iddt:alPCB1 

J JOE •IKJO J HE-007 """'j J JlE,016 IE•••◄ 

H'-DDD NA l lllE-0111 00) J 90E-OIIJ J l6E-Ol 1 IE-012 6 •1E,i11 2E-OI I HIE.(111 
H'·DDE NA l -IIIE.flfll 110) 9201:.-001 JYlE-011 JE.(111 I SIE -11111 lE-011 I 0lE-011 
l ,◄ ' -DDT l UOE-00◄ J 40f-{NJI 110) I )llf.-OIIJ l llllE-010 7 l ◄ E-01 I ◄E-IKIJ 2£,011 I Wl:~NN IHE -IIIO ◄ E-0!16 lE-011 7 2lE•II I 
alpha-Chlord>nc l OOE-004 J lllE-001 OCH J lllE-OIIJ I 0JE-0111 J 61E-OI I 2E-007 IE-OIi I 0IE•JOY 7 lYE-011 lE-006 lE-011 l UE-011 
Aroclor-1260 l OOE-OOS l (KIEo-OIMJ 0 ll I IIIE,KJI I 2lE-OOI ◄ l2E-Oll'I 6E-lllll 9E-009 I llE-007 1 71E-OIJ9 6E-00l lE-001 2 blE-001 
Endosulfilll I 6 OOE-003 NA 0 10 1.lllE-OOJ 6 112E-OI0 IE•K•I l 91E-IKJY IE-006 
Endosulfilll sull.cc 6 OOE-003 NA 0IO I l0E-002 9 64E-OI0 lE-(K>I 9 l7E,Kl'I 2E-0116 
Endrin aJdch)dc NA NA 0 10 1611[-00) 
Endrin ketone NA NA 0111 9 lllE,IIIJ 
Mcuh 
Aluminum I OOE+OOO NA NA I 67E+OIJ.I 
An.cnic l OOE-00◄ 1 l0E+OOO J OOE-002 6 I0E•OOO I I blE-001 I j UE-001 I lE-Olll I YE,KII I • 6JE,K16 I • 16E-Oll7 I lE-003 I 2E-007 I l 6lUMJ7 
Birium 4 90E-OOJ NA NA I 0JE•OOl 
Bcr')llium I ◄0E-OOl NA NA I OOE-001 
Cadmium I llE-OOl NA I OOE-OOJ I J0E-001 I 6 61E-OIII I I lE-Olll I I• 62E•JOY I I lE,Kll 
Calcium NA NA NA l IIE•OOl 
Chromium 7 S0E-OOS NA NA l ◄lE•OOI 
Col>all l OOE-002 l IKJE-006 NA IHE10UI 
c°""', ◄ OOE-002 NA NA ◄ l6E•OIII 
C~anidc 2 OOE-002 NA NA l l0EHlllll 
Iron J OOE-001 NA NA l Ylf. ♦ IMll 

1-<>d NA NA NA HlEtlllJI 
Mapcllum HA NA NA I 61EHMI◄ 
Manp,c1< 2 O(JE,-00) HA NA 9YlE ♦ IIOl 

Men:ury l 10£-00S NA NA I J0E-001 
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Response to the Comments From the U.S. Environmental Protection Agency, Region II 

Subject: Action '.\1emorandum for the Miscellaneous Components Burial Site (SEAD-63) 
Seneca Army Depot, Romulus, New York, dated July, 2001 

Comments Dated: August 23, 200 I 

Date of Comment Response: October 3 1, 200 I 

USEPA REGION II: 

1. Comment: Section 2.1. 2nd 1- 2nd to last Sentence: This statement seems outdated. 

Response: We believe the comment refers to the sentence "The depot formerly 
employed approximately 1.000 civilian and military personnel." This sentence is 
valid. No change has been made to the text 

2. Comment: Section 5.1.9. 1st Sentence: Replace the word remedial with removal. 

Response: The word remedial has been replaced with removal. 

3. Comment: An exposure frequency of 14 days for SEAD-63 is norprotective of public 
health. EPA proposed an exposure frequency based on 3 days/week during 13 
summer weeks, and 1 day/week for the remaining 39 weeks of the year for a total 
exposure frequency of 78 days/year. 

Response: EPA' s recommended exposure frequency as stated above has been 
considered for a recreational visitor ( child). The recommended exposure frequency 
was directly used for exposure to soil. groundwater, and sediment. For exposure to 
surface water, we assumed wading events take place every time during 13 spring 
visits (when water is most likely to accumulate in the ditches) and 10% of other visits . 
Therefore, an exposure frequency of20 days/yr was used for exposure to ditch water 
and sediment. This is a very conservative assumption because the ditch is usually dry 
except during storm periods. In addition, we used other conservative assumptions 
such as half of the total body surface being exposed during the wading event. The 
comparison of the human health risks presented in this report with the previously 
calculated risks are summarized in the attached table. 

All the risks calculated for the recreational child, park worker, and construction 
worker are within EPA· s target risk ranges (i.e., 104 to 1 o·6 for lifetime cancer risk 
and 1 for non-cancer hazard risk) and therefore, are acceptable. The recreational 
child resulted in a hazard index of 0.4 and a cancer risk of 8E-5. The park worker 
resulted in a hazard index of 0.2 and a cancer risk of 5E-5. The primary constituents 
driving the cancer risk are dibenz(a,h)anthracene and benzo(a)pyrene in surface 
water. These two constituents were detected in only one sample out of 22 samples. 
Therefore. risk driven by these two constituents is most likely lower than indicated by 
the mini-risk assessment. In addition. the sediment of the ditch where 
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Response to USEPA Comments on Action Memorandum for the Miscellaneous Components Burial Site 
(SEAD-63) Seneca Anny Depot. Romulus. New York. dated July 2001 
Page 2 of.3 10/31 /01 

dibenz(a.h)anthracene and benzo(a)pyrene were detected in the surface water is 
proposed to be excavated. Therefore. risks associated with the surface water due to 
the compounds will be addressed by the removal action. 

In addition to addressing EPA' s comments, we have updated our risk assessment of 
the dermal exposure route according to the USEPA's Dermal Risk Assessment 
Interim Guidance (1999), which represents the current knowledge of dermal risk 
assessment. The following major changes were included: 

(I) We have updated soil dermal absorption factor according to the USEP A 1999 
guidance. Risks associated with semivolatile organic compounds have been 
added to the risk evaluation by using a default value of 0.1 as the dermal 
absorption factbr. 

(2) The dermal RID or cancer slope factor has been updated according to the 
USEP A's recommendations ( I 999). 

(3) The permeability coefficient for compounds in water (Kp) and lag time per event 
(t) have been updated. 

(4) The RJv1E values for soil and water dermal contact (e.g .. skin surface area. soil 
adherence factor) have been updated according to the 1999 guidance. 

We have also added residential risk evaluation backup calculations in Appendix F and 
updated table references in Table 2-15. The residential risk scenario was performed 
for comparison purposes only and was presented in the text of the earlier versio;ns of 
this document. 

Table 1. attached. compares the risk values in the July 200 I report and the updated 
risk values provided in this final version. 
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TABLE 1 

Summary of Total Noncarcinogemc and Carcmogen1c Risks 

SEAD-63 
Seneca Army Depot Activity 

10/31 /01 

Total Noncarcinogenic and Carcinogenic Risks 

RECEPTOR 

PARK WORKER 

RECREATIONAL VISITOR 
(CHILO) 

CONSTRUCTION WORKER 

EXPOSURE ROUTE 

lnhalauon of Dust in Ambient Air 

Ingestion of Soil 

Dermal Contact to Soil 

Ingestion of Groundwater 

Dermal Contact to Surtace Water 

Dermal Contact to Sediment 

TOTAL RECEPTOR RISK (Ne & Carl 

Inhalation of Dust Ambient Air 

Ingestion of Soil 

Dermal Contact to S011 

Ingestion of Groundwater 

Dermal Contact to Groundwater 

Dermal Contact to Surtace Water 

Dermal Contact to Sediment 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust in Ambient Air 

Ingestion of Soil 

Dermal Contact to Sotl 

TOTAL RECEPTOR RISK /Ne & Car) 

NQ = Not Quantified due to lack of toxicity data. 

p·1.p1tlpro1ects1Seneca1S63eeca·.comments•,final_ocoooer 2001 Totnsk xis 

July, 2001 Report 
HAZARD CANCER 

INDEX RISK 

7E-07 1E-09 

1E-03 SE-08 

4E-03 NQ 

1E-01 NO 

7E-03 9E-05 

BE-04 1E-OB 

2E-01 9E-05 

3E-07 1E-10 

7E-04 BE-09 

7E-04 NO 

SE-02 NQ 

4E-03 NO 

3E-02 BE-05 

3E-03 1E-08 

9E-02 8E-05 

9E-05 3E-08 

2E-01 4E-08 

3E-01 NO 

SE-01 8E-08 

OC1ober, 2001 Report 
HAZARD CANCER 

INDEX RISK 

7E-07 1E-09 

1E-03 SE-08 

4E-04 BE-08 

1E-01 NO 

4E-03 SE-05 

1E-03 1E-06 

2E-01 SE-05 

1E-06 SE-10 

4E-03 4E-08 

4E-04 2E-08 

3E-01 NO 

SE-02 NO 

4E-02 BE-05 

1E-02 3E-06 

4E-Of SE-05 

9E-05 3E-08 

2E-01 4E-08 

2E-02 1E-08 

3E-01 9E-08 
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NOTES ON THE PROFILES 

( 1) The physical and chemical properties described in the profiles impact fate and 

transport as follows: 

Highly-soluble chemicals can be rapidly leached from wastes and soils and are 

generally mobile in groundwater. Solubilities can range from less than I mg/L to 

totally miscible, with most common organic chemicals falling between 1 mg/L and 

1.000.000 mg/L [1]. The water solubility of chemicals may become enhanced in 

the presence of organic solvents, which may be of concern for mixed wastes. 

Volatilization of a chemical from surface water will depend partly on its vapor 

pressure and water solubility. Highly water-soluble chemicals generally have 

lower volatilization rates from water unless they also have high vapor pressures. 

Vapor pressure, a relative measure of the volatility of chemicals in their pure state. 

ranges from roughly 0.001 to 760 millimeters of mercury (mm __ Hg) for iiquids. 

The Henry's Law Constant, which combines vapor pressure with solubility. is 
more appropriate than vapor pressure alone for estimating releases from water to 

air. Chemicals with Henry's Law Constants greater than l 0-3 atmospheres - cubic 

meter per mole (atm-m3/mole) may readily volatilize from water, particularly if 
they have a density which is less than that for water and do not bind tightly to 

organic material. Chemicals with values ranging from l 0·3 to I 0-5 are associated 

\\i th moderate volatilization, while chemicals with values less than 10-5 will only 

volatilize from water to a limited extent [1]. 

Specific gravity, as used in the profiles. refers to the ratio of the density of a given 

chemical to the density of pure water. normally at defined temperatures. An 

organic chemical present in groundwater with a density greater than the ambient 

water. which is present in an amount sufficient to form a separate phase. tends to 

sink to the lowest portions of the aquifer. Conversely, a chemical with a density 

less than the groundwater, which is present in an amount sufficient to form a 

separate phase. tends to spread out along the upper portions of the aquifer. 

The ~rganic carbon partition coefficient (Koc) reflects the propensity of a chemical 

to sorb to organic matter found in soil. The normal range of Koc values is I to I 07 

milliliters per gram (mL/g), with higher values indicating greater sorption 

potential. Chemicals which have a strong tendency to sorb to organic matter (i .e .. 

chemicals with high Koc values) will move more slowly in the environment than 

chemicals with low Koc values. 
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(2) The half-life values included in the profiles are estimates based on abiotic and/or 
biotic degradation processes only, and do not account for the transport of a 
chemical between environmental compartments, unless otherwise specified [2] . 
Additionally, estimates are based on specified conditions such as soil type and 
chemical concentration. Therefore, the half-life ranges presented are not 
necessarily representative of a chemical's actual persistence within a particular 

environmental medium. The actual ranges of half-lives of chemicals which are 
mobile will probably be shorter than indicated in the case of permeable soils. 
Chemicals which are not mobile and are present at very high concentrations may 
actually have longer half-lives then indicated. 

(3) A short half-life for degradation of a given chemical in a given medium does not 
guarantee that the health or environmental threat will be eliminated in a short 
period of time. It simply means that the chemical is likely to be modified within a 
relatively short time frame. The products of degradation vary tremendously, and 
some may be as toxic or more toxic than the starting material. A detailed 
description of the environmental degradation pathways for each chemical in each 
of the many types of media is beyond the scope of these profiles. 

( 4) Specific Gravity given at X/Y°C, where X = temperature of the chemical and Y = 
the temperature of the reference water. 

(5) Abbreviations: NA= not applicable. ND= no data. 

(6) There are no environmental half-life values for elements (metals) since they do not 
degrade. 

(7) Abbreviations in Toxicity Section: RID = oral reference dose; RfC = inhalation 
reference concentration; NOEL = no observed effect level; NOAEL = no observed 
adverse effect level; LOAEL = lowest observed adverse effect level; LEL = lowest 
effect level; FEL = frank effect level. 

(8) The toxicity values presented were up-to-date at the time of preparation. However, 
current values should be obtained from the USEP A's Integrated Risk Information 
System (IRJS). 
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CASNUMBER 

67-64-1 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Volatile organic. 

ACETONE 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: Miscible [J] 
Vapor Pressure: 231 mm Hg at 25°C [ 1] 
Henry's Law Constant: 3.67 x 10-5 atm-m3/mole [I] 
Specific Gravity: 0.788 at 25/25°C [2] 
Organic Carbon Partition Coefficient: 0.28 [3] 

FATE DATA: HALF-LIVES 

Soil: 1 - 7 days [4] 
Air: 11.6 - 116 days [4] 
Surface Water: 1 - 7 days [4] 
Groundwater: 2 - 14 days [ 4] 

NATURAL SOURCES 

Plants, animals, automobile exhaust, volcanoes, forest fires [I] . 

ARTIFICIAL SOURCES 

Chemical industry, wood pulping, air pollution breakdo\\-n product, wood-burning fireplaces. 

tobacco smoke [I]. 

FATE AND TRANSPORT 

Acetone evaporates rapidly from solid surfaces, but the miscibility of it retards losses from 

water. It is highly mobile in the soil/groundwater system. and that which does not yolatilize 

from soil, will he readily dispersed in groundwater and carried to any do\\-ngradient discharge 

zones. Biodegradation occurs in soil. surface water, and groundwater. Adsorption to 

sediment and bioconcentration should not be significant. Acetone will be washed out of the 

atmosphere with rain [1.3.4) . 
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HUMAN TOXICITY 

General. Acetone acts primarily as an irritant and as a central nervous system depressant. 

Acetone is not considered to be mutagenic. The USEPA has placed acetone in weight-of­

evidence cancer Group D,indicating that it is not classifiable as to human carcinogenicity [5]. 

Oral Exposure. A chronic chronic oral RID of 0.1 mg/kg/day is based on a NOEL of 100 

mg/kg/day for increased liver and kidney weights and nephrotoxicity in a subchronic oral 

study in rats [5]. Acetone is readily absorbed following oral exposure. Oral LD50 values in 

animals ranged from 3000 to 9750 mg/kg [3]. Fatal oral doses in humans have not been 

reported, but oral exposure to 200 ml (2860 mg/kg/day) acetone has resulted in 

gastroenteritis, narcosis and possible renal injury [3). Information regarding the effects of 

acetone on human development are not available, but limited data in animals indicate that 

acetone is not a developmental toxicant [3]. There is no information regarding the 

carcinogenicity of acetone in humans or animals following oral exposure, therefore, an oral 

Slope Factor is not available [5,6]. 

Inhalation Exposure. A chronic inhalation RfC is not available for acetone [5,6]. Acetone is 

readily absorbed following inhalation exposure. Reported acute inhalation LC50 values are 
110,000 mg/m3 for 62 minutes in mice, and 50, I 00 mg/m3 for 8 hours in rats [3]. Inhaled 

acetone has not been reported to be fatal to humans. Human exposure to concentrations of 
250 to 1000 ppm acetone has resulted in irritation of the eyes. nose and throat. Exposure to 

higher levels may result in depression of the central nervous system and narcosis [3]. Long­

term inhalation of acetone by humans has resulted in hyperemia (increase in blood) in the 
· conjunctiva and pharynx), lung irritation. rough breathing. dizziness, headaches, insomnia 

an.d stomach pain [3]. Information regarding the effects of acetone on human development 
are not available, but limited data in animals indicate that acetone is not a developmental 

toxicant [3]. There is no information regarding the carcinogenicity of acetone in humans or 

animals following inhalation exposure. therefore. an inhalation Unit Risk factor is not 
available [5,6]. 

Dermal Exposure. An acute dermal LD50 value of 20.000 mg/kg has been reported in rabbits 

[3]. Dermal exposure to acetone has not been reported to be fatal to hll!Ilans. Short-term (90 
minutes) application of acetone to the skin of humans has resulted in mild edema and 

hyperemia of the skin [3]. Animal studies indicate that chronic dermal application of acetone 

may result ,in reversible cataracts in guinea pigs, but not rabbits [3]. 
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ALDRIN/DIELDRIN 

GENERAL 

Aldrin and dieldrin are structurally similar man-made insecticides. Additionally. dieldrin 

is a breakdo'"'n product of aldrin, resulting from biodegradation. Aldrin is rapidly 

converted to dieldrin in the environment. Humans and animals exposed to aldrin 

metabolize it into dieldrin [ 1]. 

CASNUMBERS 

Aldrin 
Dieldrin 

309-00-2 
60-57-1 

COMMON SYNONYMS 

Aldrin 
Dieldrin 

HHDN 
HEOD 

ANALYTICAL CLASSIFICATION 

Pesticide (organic) 

PHYSICAL AND CHEMICAL DATA 

Water Solubility (mg/Lat 20°C) [2]: 
Vapor Pressure (mm Hg at 20°C) [2]: 
Henry's Law Constant (atm-m3/mole) [2]: 
Specific Gravity (l] : 
Organic Carbon Partition Coefficient [l] : 

FATE DATA: HALF-LIVES 

Soil: [3] 
Air: [3] 
Surface Wat~r: (3) 
Groundwater: (3) 

NATURAL SOURCES 

None noted [2] . 

ARTIFICIAL SOURCES 

Aldrin 

3 wk to 1.6 yr 
5 5 min to 9 .1 hr 

3 wk to 1.6 yr 
1 da to 3.2 yr 

Aldrin 

0.02 
3.75 X l o-5 

4.69 x l 0-4 
1.70 (at 20°C) 

48,978 

Dieldrin 

175 da to 3 yr 
4 hr to 1.7 da 
175 da to 3 yr 

1 da to 6 yr 

Dieldrin 

0.17 
3.75 x l 0-6 

5.8 X 10·5 

1. 75 (at 25°C) 
7.413 

Insecticides: dieldrin is also an em·ironmental degradation product of aldrin [2]. 
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FATE AND TRANSPORT 

Aldrin is no longer produced or used in the United States. Since it is readly converted to 

dieldrin in the environment. there should be relatively little left. Aldrin is considered to 
be moderately persistent. Biodegradation- of aldrin should be slow and it should not leach 

to groundwaters. Photooxidation in water is significant. Reaction with hydroxyl radicals 
in air should be rapid. 

Dieldrin is an extremely persistent compound. Releases of dieldrin to soils may persist 
for periods exceeding 7 years. The low water solubility and high Koc values make 
leaching into groundwaters unlikely even over long periods of time at elevated 
temperatures. Soil runoff may carry particle-adsorbed dieldrin to the water system. 

Dieldrin in water systems will not undergo hydrolysis or appreciable biodegradation; 
photoarrangement to photodieldrin is a possibility. Adsorption to sediments/suspended 
solids in waters. and moderate to significant bioconcentration in aquatic organisms are 
predicted to be important transport/fate mechanisms. At low water flow conditions. the 
main "sink" for dieldrin in water systems will be the sediment (via desorption and pore 
water diffusion through sediments). Evaporation from waters may oe an important 
process. Volatilization from soils, slight in any case, will increase as the moisture content 
of the soils increases. Dieldrin in the atmosphere is probably associated with particulate 
matter, given the low vapor pressure and high Koc values of dieldrin. and may be 
transported over long distances. Vapor-phase dieldrin in the atmosphere may undergo 
photodegradation to photodieldrin although it is not expected to be an important process 
[2] . 

HUMAN TOXICITY 

General. Aldrin and dieldrin are absorbed by oral. inhalation. and dermal routes of 
exposure. Exposure to very high levels of aldrin and/or dieldrin for a short time causes 
convulsions and/or kidney damage. Exposure to lower levels for a longer time may also 
cause convulsions. Human deaths following exposure have been documented [I]. The 

USEP A has placed both aldrin and dieldrin in weight-of-evidence Group B2, indicating 
that they are probable human carcinogens [4]. 

Oral Exposure. A chronic RfD for aldrin of 0.00003 mg/kg/day is based on a LOAEL of 
0.025 mg/kg/day for liver toxicity in a chronic feeding study in rats. A chronic RfD of 
0.00005 mg/kg/day for dieldrin is based on a NOAEL of 0.005 mg/kg/day for liver 

lesions in a chronic feeding study in rats [4]. Aldrin and dieldrin are absorbed from the 
gastrointestinal tract, but the rate and extent of absorption have not been fully 

characterized. Oral LD50 values in rats reportedly range from 39 to 60 mg/kg/day for 

aldrin, and 37 to 46 mg/kg/day for dieldrin, indicating a fairly high level of toxicity. 
Decreased survival in dogs exposed for 25 months was observed at a level of 
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I mg/kg/day for aldrin, and a level of 0.5 mg/kg/day for dieldrin. Adverse central 

nervous system effects have been observed in humans and animals following oral 

exposure to aldrin and/or dieldrin. Several cases of aldrin and dieldrin poisoning in 

humans, including deaths, have been reported [ 1]. An oral slope factor of I 7 

(mg/kg/day)·1 for aldrin is based on liver carcinomas observed in mice maintained on a 

treated diet. An oral slope factor of 16 (mg/kg/day)·1 for dieldrin is based on liver 

carcinomas observed in mice maintained on a treated diet [4]. 

Inhalation Exposure. The USEP A does not currently provide inhalation RfCs for aldrin 

or dieldrin [4,5]. Although quantitative data are lacking, it appears that aldrin is readily 

absorbed in the mammalian lung. Central nervous system symptoms reported by workers 

involved in the manufacture and application of aldrin and/or dieldrin included headaches, 

dizziness. hyperirritability, general malaise. nausea and vomiting. anorexia muscle 

twitching, and myoclonic jerking [l]. An inhalation unit risk of 0.0049 (mg/m3)·1 for 
aldrin was calculated based on the oral study. An inhalation unit risk of 0.0046 (mg/m3)·1 

for dieldrin \\-aS calculated based on the oral study [ 4]. 

Dermal Exposure. Dermal absorption of aldrin and dieldrin in skin is rapid for rats. and 
appears to be rapid in humans as well. Central nervous system symptoms reported by 

workers involved in the manufacture and application of aldrin and/or dieldrin included 

headaches, dizziness. hyperirritability. general malaise. nausea and vomiting, anorexia, 

muscle twitching, and myoclonic jerking [I]. 

ECOLOGICAL TOXICITY 

General. Both aldrin and dieldrin were developed and widely used as insecticides. As 

would be expected from this class of compounds. both chemicals have a high 

environmental toxicity for invertebrates and are also quite toxic to fish, birds. and 

mammals. They also shows strong tendencies for bioaccumulation. with 

bioconcentration factors on the order of 105 in fish tissue. ostracods, and snails; 103 in 

algae, freshwater vascular plants (Elodea), and clams: and 102 for crabs [ 6]. As a result. 

the use and manufacture of these chemicals has been prohibited in the United States since 

the 1970's. 

Vegetation. In soils. aldrin is volatilized or slowly transformed to dieldrin. In studies 

reviewed by Micromedex. Inc. [7], the half-life of aldrin in soils was reported in one 

source to be from 20 to 100 days, while another source reported a 2- to 3-month half-life 

for the first half year, and 9 months to 13 months for the following 3 years. Although 

aldrin has some affinity for soil particles, it is not strongly adsorbed like many other 

organochlorines. It therefore is more bioavailable to plants than are many other members 
of this chemical group. 
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Sax [8] states that aldrin has no phytotoxicity to irrigable plants when it is used in the 
proper formulation. This appears to be demonstrated by studies that involved the 
application of a 5-percent solution of aldrin to Viburnum lantana (a woody shrub) with 
resulting injury to only I 5 percent of the test species [9). Corn seed soaked in aldrin at a 
rate of 2 ounces per bushel had a 40 percent decrease in germination [IO]. 

Data summarized by Micromedex, Inc. [7] indicate that dieldrin in the environment is 
very persistent, having a half-life in soils of 7 years. Biodegradation and hydrolysis are 
unimportant processes, and losses occur only through slow photodegradation at the soil 
surface or the volatilization of small amounts from soil. 

No data on the phytotoxicity of dieldrin were found. However, its widespread application 
to corn and other crops for many years \.\-ithout reports of decreased crop germination, 
growth, or yields indicates a low level of phytotoxicity. Dieldrin is strongly adsorbed to 
soils. and is immobile even -with high temperatures and prolonged leaching [7]. As a 
result, this compound is not readily bioavailable for plant uptake. 

Aquatic Life. The federal aquatic life criterion for dieldrin for the chronic protection of 
freshwater aquatic life is 0:0019 µg!L. The corresponding State of Ohio criterion for 
dieldrin is 0.005 µg/L. There is neither a federal nor a state standard for aldrin in 
freshwater aquatic systems. 

Aldrin and dieldrin are highly toxic to aquatic invertebrates and fish. For example, 
studies cited in the USEPA "Red Book" [6] show 96-hour LC50s (acute toxicities) of 
dieldrin for invertebrates of 0.2 µg/L to 0.3 µg/L. Micromedex, Inc. [7] shows 96-hour 
LC50s of dieldrin for invertebrates ranging from 0.9 to 6,700 µg/L and most 96-hour 
LC50s of aldrin for invertebrates between 1.3 µg/L and 50 µg/L. Dieldrin is acutely toxic 
to frog and toad tadpoles at 100 to 150 µg/L [7]. Acute toxicities to common freshwater 
fish species such as bluegill, trout. largemouth bass. and catfish typically range from 1 to 
20 µg/1 [ 6, 7). Generally. an application factor of 0.01 is used to convert acute toxicities 
to criteria that provide for the chronic protection of aquatic life (6]. 

A major concern for aquatic life is the bioconcentration of dieldri~. (Aldrin has a 
negligible bioconcentrating effect because it is rapidly converted to dieldrin by aquatic 
organisms [6] Studies cited in the Red Book showed bioconcentration factors on the 
order of 105 in fish tissue, ostracods, and snails; I 03 in algae, freshwater vascular plants 

(Elodea) , and clams; and 102 for crabs [I I]. 
' 

Wildlife. Toxicity of aldrin and dieldrin to non-human mammals is indicated by the 
human toxicity information presented earlier, which was based on studies of rodents and 
dogs. The lethal dose of dieldrin by ingestion for mule deer was 75 mg/kg to I 00 mg/kg 
[7]. Adverse effects on deer occurred with long-term feeding at 2 ppm dieldrin [6]. In 
the mammalian body, dieldrin accumulates chiefly in the adipose tissue where some 
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bioconcentration occurs [8]. For example. in cattle and swme, the adipose tissue 

concentrations of dieldrin after 28 days were approximately twice the concentrations in 

the animals' feed [8]. 

Birds are also susceptible to aldrin and dieldrin poisoning. Studies summarized in 

Micromedex, Inc. [7] showed that ring-necked pheasant. bobwhite quail, Japanese quail. 

grey partridge. and house sparrows had 5-day LC50s for ingestion of dieldrin ranging 

from 10 to 80 mg/kg. Waterfowl appeared to be more tolerant of this compound. with 5-

day LC50s of 100 to 380 mg/kg. Aldrin was toxic to bird species at concentrations 

ranging from 6 to 520 mg/kg. In long-term feeding studies. 1 ppm of dieldrin affected 

reproduction in Hungarian partridge, and slight eggshell thinning was noted in mallards 

fed 3 ppm dieldrin. 
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CASNUMBER 

7429-90-5 

COMMON SYNONYMS 

None. 

ALUMINUM 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: insoluble [ 1] 

Vapor Pressure: insignificant at 25°C [I] 

Henry's Law Constant: Not Applicable 

Specific Gravity: 2. 70 [I] 

Organic Carbon Partition Coefficient: NR 

BACKGROUND CONCENTRATIONS 

Aluminum is a naturally-occurring element. The concentration of aluminum in 

minimally disturbed soils varies. A collection of 1.24 7 soil samples from across the 

conterminous U.S. determined that 79 percent were less than 70.000 ppm. with a 

geometric mean of 47.000 ppm and a maximum value of 100,000 ppm [2]. In water. 

aluminum concentrations are dependent upon L"1e pH of !he ~•.-~!er: significant 

concentrations occur only when the pH is less than 5. In waters \\·ith a high humic­

derived acid content. aluminum may be present even at a more neutral pH [ l ]. In surface 

water, aluminum was detected at concentrations ranging from 0.001 to 2.760 mg/L with a 

mean concentration of 0.074 mg/L in 456/1577 samples [ 1]. · 

FATE AND TRANSPORT 

The mobility of aluminum in the environment will be dependent upon the solubility of 

the aluminum compound and upon the pH of the environmental medium. Soluble 

compounds will tend to be more mobile in the environment and a lowering of the pH of 

the soil generally results in an increase in mobility for monomeric forms of aluminum. 

Consequently, acid rain may mobilize aluminum in the environment. Terrestrial plants 

talce up aluminum, but it is not likely to bioconcentrate [ 1]. 
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HUMAN TOXICITY 

General. Aluminum is a major component of the earth's crust. People may be exposed to 

aluminum through its use in cooking utensils. antacids and antiperspirants. Aluminum in 
these forms has not been reported to be harmful, although excess exposure to aluminum 

is not beneficial and may be harmful to some people. Excess aluminum has been 

associated with neurodegenerative diseases. although the link between the two is tenuous. 
The primary targets of aluminum toxicity are the central nervous system, skeletal system. 

respiratory system and the developing fetus [I] . Aluminum is not known to cause cancer 
in humans or animals, and has not been placed in a USEP A weight-of-evidence cancer 
group [3]. 

Oral Exposure. A chronic oral RID is not available for aluminum [3,4]. Oral LD50 
values of 261 mg Al/mg body weight in rats (nitrate form) and 770 mg Al/kg in mice 
(chloride form) have been reported. In humans. aluminum has been associated with 
neurodegenerative diseases, such as Alzheimer's disease. A causal relationship, however, 
has not been shown between aluminum exposure and the progression of 
neurodegenerative disease. Neurodegenerative diseases have also developed in 
individuals who have been on renal dialysis for a number of years. Aluminum is present 
in the dialysis fluid and is given to control hyperphosphatemia. A softening of the bones. 
resulting in increased spontaneous fractures and pain, has been reported in dialysis 
patients. In infants given renal dialysis containing aluminum, aluminum accumulation 
and encephalopathy has been noted. The effects of aluminum on the developing fetus of 
animals have been controversial: a decrease in pup growth and neurological development 
have been observed in some studies, but not others [I]. 

Inhalation Exposure. An inhalation RfC is not available for aluminum [3,4]. Inhalation 
of aluminum results in irritive effects on the respiratory system, including asthma. cough. 
lung fibrosis and decreased pulmonary function [I]. 

Dermal Exposure. Dermal exposure to aluminum is primarily the result of the use of 
aluminum-containing antiperspirants. In sensitive individuals, aluminum may cause a 
skin rash [ 1 ]. 
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CASNUMBER 

7440-36-0 

COMMON SYNONYMS 

None. 

ANTIMONY 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: Insoluble (elemental) [l] 
Vapor Pressure: Insignificant at 25 °C [ 1] 
Henry's Law Constant: Not Applicable 
Specific Gravity: Density: 6.68 at 20/4°C [l] 
Organic Carbon Panition Coefficient: NA 

BACKGROUND CONCENTRATION 

Pure antimony is a silver-white, lustrous, hard brinle metal. Antimony was detected (in 

measurable quantities) in 66 of 354 soils samples from across the conterminous United 

States [2]. The concentration of antimony in minimally disturbed soils shows limited 

variations, v.ith a range from <l ppm up to a ma"Ximum of 8.8 ppm. and an overall 

geometric mean of 0.48. Of the samples collected, 81 percent showed antimony 

concentrations to be less than I ppm [2]. Antimony was not detected in measurable 

quantities within the State of Ohio. 

FATE AND TRANSPORT 

Elemental antimony is relatively short-lived in the natural environment undergoing 

oxidation reactions to form antimony oxides and trihalides. Although not demonstrated, 

antimony may undergo biological methylation (forming organometals) as do those 

compounds ' surrounding it in the periodic table. Antimony oxides and trihalides are 

expected to volatilize readily, with SbCl3 releasing HCl gas to the atmosphere when in 

the presence of moisture [ l]. Antimony oxides are also expected to undergo 

photoreduction in aqueous environments. Organic antimony compounds are relatively 

mobile in all environments, while inorganic antimony compounds tend to be only slightly 

soluble or decompose in water [ l ]. Antimony. is not expected to bioconcentrate 

appreciably in fish or aquatic organisms [ 1] . 
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HUMAN TOXICITY 

General. The major targets of antimony toxicity are the respiratory system, the heart. the 
gastrointestinal system and the skin [I) . Antimony exposure, however, has beneficial as 
well as adverse effects. Antimony is currently used to treat two parasitic diseases, 
schistosomiasis and leishmaniasis. Side effects following treatment include altered EKG, 
anemia, vomiting, diarrhea, joint and/or muscle pain and even death [l]. Information 
regarding the genotoxicity of antimony is equivocal. Metallic antimony has not been 
placed in a weight-of-evidence cancer group by the USEPA [3]. 

Oral Exposure. A chronic oral RID of 0.0004 mg Sb/kg/day is based on a LOAEL of 
0.35 mg Sb/kg/day for longevity, decreased blood glucose levels and altered cholesterol 
levels in a chronic oral study in rats [3]. Antimony is poorly absorbed follo\\-ing oral 
exposure (<10%) [I). Ingested antimony has not been reported to be fatal to humans, and 
acute oral LD50 values in animals are not available [I]. In humans. gastrointestinal 
effects have been reported following exposure to oral doses of O .5 3 mg Sb/kg/ day [ 1 ] . In 
animals, long-term oral exposure to > 0.07 mg Sb/kg/day resulted in effects similar to 
those reported in humans [I]. There is no evidence that ingested antimony results in 
developmental or reproductive effects or cancer in humans or animals [I]. An oral Slope 
Factor for cancer is not available for antimony (3). 

Inhalation Exposure. An inhalation RfC for antimony is not available [3]. Antimony is 
absorbed following inhalation exposure, but the extent of absorption in humans is not 
known [ 1]. Inhaled antimony has not been reported to be fatal to humans, and acute 
inhalation LC50 values in animals are not available [ 1]. The effects of antimony in 
occupationally exposed workers include pneumoconiosis. altered EKG readings, 
increased blood pressure, abdominal distress, ulcers. dermatosis, and eye irritation [ 1]. 
These effects were generally observed following the inhalation of> 2 mg Sb/m3 [3). In 
animals, long-term inhalation exposure to concentrations > 0.05 mg Sb/m3 resulted in 
effects similar to those reported in humans [I]. There is no conclusive evidence that 
inhaled antimony effects human reproduction or development, but problems with fertility 
were observed in animals exposed to high levels (209 mg Sb/m3) of antimony for 9 weeks 
[I]. Information regarding the carcinogenicity of inhaled antimony in humans is not 
available, but studies in animals indicate that inhaled antimony may cause lung cancer 

[I]. An inhalation Unit Risk for cancer is not available for antimony [3]. 

Dermal Exposure. Dermal exposure to antimony has not been reported to be fatal to 
humans, and acute dermal LD50 values in animals are not available [I]. Antimony is not 
a skin sensitizer in humans, but animal studies have shown that antimony is a skin and 
eye irritant [I]. 
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CASNUMBER 

7440-38-2 

COMMON SYNONYMS 

None. 

ARSENIC 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: insolµble [ 1] 
V ~por Pressure: insignificant at 25 °C [1 J 

. Henry's Lav; Constant: Not Applicable 
Specific Gravity: 5,727 at 25/5°C [2] . 
Organic Carbon Partition Coefficient: NA . 

BACKGROUND CONCENTRATIONS 

Arsenic is a naturally-occurring element. The concentration of arsenic in minimally 

disturbed soils varies tremendously. A collection of 1.257 soil samples from across the 

conterminous U.S. determined that. 90 percent were less than or equal to 10 ppm, with a 

geometric mean of 5.2 ppm, but with a maximum \'alue as high as 100 ppm. Of fifteen 

samples collected around Ohio, 73 percent were found to contain arsenic at 

concentrations less than or equal to 10 ppm. with a maximum \'alue between 10 and 100 

ppm [3). 

FATE AND TRANSPORT 

Elemental arsenic is extremely persistent in both water and soil. Etwironmental fate 

processes may transform one arsenic compound to another: however, arsenic itself is not 

degraded. Soluble forms of arsenic tend to be quite mobile in water, while less soluble 

species adsorb to clay or soil particles. Microorganisms in soils. sediments, and water 

can reduce and methylate arsenic to yield methyl arsines. which volatilize and enter the 

atmosphere. These forms then undergo oxidation to become methyl al-sonic acids and are 

ultimately transformed back to inorganic arsenic [1]. 

Bioconcentration of arsenic occurs in aquatic organisms. primarily in algae and lower 

invertebrates. Biomagnification in aquatic food chains does not appear to be significant. 

although some fish and invertebrates contain high levels of arsenic compounds which are 
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relatively inert toxicologically. Plants may accumulate arsenic. subject to various factors 

including soil arsenic concentration. plant type. and soil characteristics [ 1 ]. 

HUMAN TOXICITY 

General. Arsenic is a long-recognized human poison capable of producing a lethal 

reaction and cancer. The major targets of arsenic toxicity are the respiratory system, 

gastrointestinal system, nervous system, hematological system and skin [1]. Studies in 

animals suggest that low levels of arsenic may be necessary to maintain good health, but 

this has not been shown in humans [ 1]. i\rsenic is considered a weak mutagen and has 

been placed in weight-of-evidence cancer Group A, indicating that it is a human 

carcinogen [4]. 

Oral Exposure. A chronic oral RID of 0.0003 mg As/kg/day is based on a NOAEL of 

0.0008 mg As/kg/day for hyperpigmentation. keratosis and possible vascular 

complications in a chronic oral study in humans [4]. Arsenic is readily absorbed 
following oral exposure. Acute oral LD50 values of 26 mg/kg for mice and 15 to 110 

mg/kg for rats are reported [l]. The fatal dose in humans is estimated to-be 2 mg/kg [1]. 

Low-level oral exposure(> 0.01 mg As/kg/day) may cause irritation of the digestive tract. 
pain, nausea, vomiting, diarrhea skin abnormalities, decreased production of blood cells, 

abnormal heart function, blood-vessel damage, liver damage, kidney damage, and 
impaired nerve function ("pins and needles" sensation). In animal studies, high doses of 

arsenic (> 14 mg As/kg/day) have resulted in effects on the developing fetus. These 
effects have not been observed in humans [1]. In humans, chronic, oral exposure to low 

doses of arsenic(> 0.01 mg As/kg/day) has been shown to cause cancer of the skin, liver. 

bladder, and lung. The most characteristic effect of long-term oral exposure to arsenic is 
a darkening of the torso and the appearance of small "corns" or '\varts" on the palms. 

soles and torso. These "corns" or "warts" may develop into skin cancer [I]. An oral Unit 

Risk of 0.00005 (ug As/L)·1 [l.75 (mg/kg/day")-1] has recently been adopted by the 

USEPA [4). The Unit Risk is based on the increased incidence of skin cancer in humans 

exposed to arsenic in the drinking water. 

Inhalation Exposure. An inhalation RfC is not available for inorganic arsenic [4]. 

Approximately 40% of an inhaled concentration of arsenic is absorbed [ 1]. Inhalation of 

arsenic has, not been reported to be fatal in humans, and acute inhalation LC50 values are 

not available [1 ]. Inhalation of arsenic at concentrations greater than 0.1 mg As/m3 may 

result in irritation of the nose and throat, leading to laryngitis, bronchitis or rhinitis [ 1]. 

Effects on the skin, nervous system, and gastrointestinal system similar to those found 

following oral exposure have been observed in humans following inhalation exposure. 

Of much greater concern, however, is that inhaled arsenic has been found to increase the 

risk of lung cancer in humans [1]. An inhalation Unit Risk of 0.0043 (ug As/m3)· 1 was 
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derived by USEPA [4) based on the increased incidence of lung cancer in occupationally 

exposed workers. Several epidemiology studies have suggested an association between 

arsenic inhalation and an increased risk of developmental effects (congenital 

malformations, low birth weight, spontaneous abortion) [I). Studies in animals support 

the view that arsenic is a developmental toxicant, but only at high doses (20 mg/m3) (I). 

Dermal Exposure. Arsenic has not been reported to be fatal following dermal contact [I]. 

Dermal contact with arsenic may result in mild to severe irritation of the skin and mucous 

membranes and could lead to dermal sensitization [ I J. 

ECOLOGICAL TOXICITY 

General. Arsenic is a relatively common element that is present in air, water. soil. plants, 

and all living tissues. At comparatively low doses. arsenic stimulates grov.th and 

development in various species of plants and animals [ 5). Arsenic exists in the trivalent 

(Ill) and pentavalent (V) states, and its compounds may be either organic or inorganic [6). 

Inorganic arsenic compounds are more toxic than organic compounds [5]. Background 

concentrations of arsenic in unpolluted river waters and soils in the United States are 

usually <5 µg/L and <15 mg/kg dry weight, respectively [5). Arsenic is bioconcentrated 

by organisms, but does not biomagnify in the food chain. 

Vegetation. There is no evidence that arsenic is essential for plant growth [7]. Elemental 

arsenic is considered to be relatively nontoxic to plants [8]. In plants. arsenic 

concentrations vary between 0.01 and 1.0 ppm. Plants gro'\\-n in soils contaminated with 

arsenic do not show higher concentrations of this element than plants grov.n on 

uncontaminated soil [7] . In cases of arsenic toxicity. the roots are usually severely 

affected and plant gro\\-th is limited before large amounts of arsenic are absorbed and 

translocated (8]. Arsenic in soils is most toxic to plants at the seedling stage where it 

limits germination and reduces viability [7). The concentration of cu.seriic that is toxic to 

plants was determined to be > l 0 ppm by the National Academy of Sciences [9]. 

Aquatic Life. Arsenic is toxic to aquatic organisms within the range of 1.0 to 45.0 mg/L 

arsenite, which is considered more toxic than arsenate [8]. Arsenic is.extremely mobile 

in the aquatic environment, and its fate depends largely on prevailing pH and Eh 

conditions [10]. Normal arsenic concentrations in fish are 0.52 ppm for bluegill and 0.14 

to 1.95 ppm for minnows [9). 

Arsenic can bioaccurnulate in aquatic vertebrates and invertebrates from water and food, 

but concentration factors are relatively low (5 ,11]. The BCF of inorganic arsenic in most 

invertebrates and fish exposed for 21 to 30 days did not exceed 17 [ 5]. The biological 

half-lives of arsenic in green sunfish and bluegills are 7 days and 1 day. respectively [11). 

The lethal threshold of arsenic for minnows has been reported to be 234 mg/L [6] . 
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Micromedex. Inc. [12] reported the 36-hour toxic value for minnows was 11.6 ppm and 

the 16-hour toxic value was 60 ppm. 

The USEPA acute freshwater criterion for arsenic (V) is 850 µg/L and because there is 

insufficient data to develop the criteria, the value presented is the LOEL. The acute 

freshwater criterion for arsenic (III) is 360 µg/L and the chronic freshwater criterion for 

the trivalent fonn is 190 µ.g/L [13]. The Ohio chronic aquatic life water quality criterion 

for arsenic is 190 µ.g/L based on warmwater and modified warmwater habitats [14]. 

Wildlife. Chronic poisoning is infrequently seen in most animals because detoxication 

and excretion are rapid [5] . Normal arsenic concentrations in mice are 1.0 ppm, while 

hawks typically have body burdens of 0.4 ppm [9]. Adverse effects were noted in 

mammals at single oral doses of 2.5 to 33 mg/kg body weight and at chronic oral doses of 

1 to 10 mg/kg body weight [5]. Acute waterfowl toxicity is reported at 0.05 ppm [12]. 

Median lethal concentrations in the diets of mallards were reported at 5,000 ppm [15]. 

The oral LD50 values are 15 mg/kg body weight for rats, 25 to 47 mg/kg body weight for 

mice, 4 to 19 mg/kg body weight for rabbits, and 6.5 mg/kg body weight for fowl [12]. 

Arsenic does not accumulate in mammals [8). 
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CASNUMBER 

7440-39-3 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

BARIUM 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: decomposes [I] 
Vapor Pressure: insignificant at 25°C [I] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 3.51 at 20/20°( [I] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

Barium is a naturally-occurring element. The concentration of barium in minimally 

disturbed soils varies tremendously. A collection of 1.3 I 9 soil samples from across the 

conterminous U.S. determined that 86 percent were less than or equal to 700 ppm. with a 

geometric mean of 440 ppm. but v.ith a maximum value as high as 3.000 ppm. Of fifteen 

samples collected around Ohio, 80 percent were found to contain barium at 

concentrations less than or equal to 500 ppm. v.ith a maximum \·alue between 500 and 

700 ppm[~]. 

FA TE AND TRANSPORT 

Barium is a highly reactive metal that occurs naturally only in the combined state. Most 

barium released to the environment from industrial sources is in forms that do not 

become widely dispersed. In the atmosphere, barium is likely to be present in the 

particulate form. Environmental fate processes may transform one barium compound to 

another; however, barium itself is not degraded. It is removed from the atmosphere 

primarily by wet or dry deposition [I]. 

In aquatic media, barium is likely to precipitate out of solution as an insoluble salt. or 

adsorb to suspended particulate matter. Sedimentation of suspended solids remoYes a 

large portion of the barium from surface waters. Barium in sediments is found largely in 
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the form of barium sulfate. Bioconcentration in freshwater aquatic organisms is minimal 

[ 1]. 

Barium in soil may either be taken up to a small extent by vegetation, or transported 

through soil with precipitation. Barium is not very mobile in most soil systems. The 

higher the level of organic matter, the greater the adsorption. The presence of calcium 

carbonate will also limit mobility. Mobility is increased in the presence of high chloride 

concentrations. Barium complexes with fany acids, for example. in acidic landfill 

leachate, will be much more mobile [l ]. 

HUMAN TOXICITY 

General. The primary target of barium tox1c1ty is the cardiovascular system [I). 

Information regarding the genotoxicity of barium are equivocal. Barium has not been 

place in a weight-of-evidence cancer group by the USEPA [3]. 

Oral Exposure. A chronic oral RID of 0.07 mg Ba/kg/day is based on a NOAEL of 0.21 
mg Ba/kg/day for increased blood pressure in a long-term drinking water study in humans 

[3). Barium is poorly absorbed following oral exposure (about 5%) [l). In rats, acute 

oral LD50 values range from 132 to 277 mg/kg [l). In humans, ingestion of very large 
amounts of barium (doses not reported) over a short period may cause paralysis or death. 

Ingestion of lower doses of barium over a short period may result in difficulties in 

breathing, increased blood pressure, changes in heart rhythm, stomach irritation, minor 
changes in blood, muscle weakness, changes in nerve reflexes, swelling of the brain, and 

damage to the liver, kidney, heart, and spleen [l ]. Studies in animals report effects 
similar to those found in humans. Barium sulfate is sometimes given orally or rectally 

for the purpose of making X rays. This has not been shown to be harmful [ 1). There is 

no evidence that oral exposure to barium affects human reproduction or development and 

developmental and reproduction studies in animals are inconclusive [I). Barium has not 

been sho\\n to cause cancer in humans or animals following oral exposure. therefore. an 
oral slope factor is not available [ 1 ,3]. 

Inhalation Exposure. A chronic inhalation RfC of 0.0005 mg/m3 is based on a NOEL of 

0.8 mg/m3 for fetotoxicity in rats (4]. Approximately 65% of an inhaled concentration of 

barium is absorbed following inhalation exposure (I]. Barium has not been reported to 

be fatal to' humans or animals following inhalation exposure [ 1]. Studies examining the 

toxicity of inhaled barium in humans and animals are extremely limited but suggest that 

exposure results in effects on the respiratory, cardiovascular, and gastrointestinal systems 

[I). There is no evidence that inhaled barium affects human reproduction or 

development, but studies in animals suggest that barium may have adverse effects on 

these processes [ 1). Barium is not known to cause cancer in humans or animals following 

inhalation exposure, therefore, an inhalation unit risk is not available [1.3]. 
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Dermal Exposure. Dermal exposure to barium has not been reported to be fatal in 

humans or animals. Limited animal studies indicate that barium is a dermal and ocular 

irritant, but the results of this study are inconclusive [I]. 

ECOLOGICAL TOXICITY 

General. Barium compounds are generally insoluble making them relatively unavailable 

for biological uptake (5]. All water- or acid-soluble barium compounds are poisonous. 

Barium is considered a nonessential element for plants and animals. 

Vegetation. There are very few reports of barium toxicity to plants, except under 

conditions of acidic soils or with highly concentrated soil solutions where the 

bioavailable fractions are excessive (e.g., 2 mg/L soluble barium). Some authors report 

that concentrations of barium need to be extreme before toxicity occurs. Barium 

accumulation in plants is unusual except when the barium concentration exceeds calcium 

and magnesium concentrations in the soil, a condition which may occur when sulfate is 
depleted [ 6]. 

Aquatic Life. Barium ions in general are rapidly precipitated or removed from solution 

by chemical bonding, adsorption, and sedimentation. In most natural water, there is 

sufficient sulfate or carbonate to precipitate soluble barium present in the water, 

converting it to an insoluble nontoxic compound [ 6]. Experimental data indicate that 

soluble barium concentrations would have to exceed 50,000 µg/L before toxic effects to 
aquatic life might be observed [5]. Other data show the concentrations of barium lethal to 

half the test population of fish range from 150 to I 0.000 mg/L [7]. Because barium 

represents little hazard under natural conditions. there are no federal or Ohio aquatic life 
water quality standards [8,9]. 

"Wildlife. Soluble barium compounds such as barium chloride. barium carbonate. barium 

sulfide. and barium oxide are highly toxic to animais when ingested [ i Oj, aithough it is 

unlikely that suitable conditions would exist under natural conditions to accommodate 

exposure to these compounds. No reports of barium toxicity to wildlife under natural 
conditions were identified. 
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CASNUMBER 

71-43-2 

COMMON SYNONYMS 

None. 

BENZENE 

ANALYTICAL CLASSIFICATION 

Volatile organic. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: 1,791 mg/L [I] 
Vapor Pressure: 95.19 mm Hg at 25°C [I) 
Henry's Law Constant: 5.43 X 10-3 atm-m3/mole (temperature not given) n] 
Specific Gravity: 0.879 at l 5/5°C [2] 
Organic Carbon Partition Coefficient: 31 - 14 3 [I] 

FATE DATA: HALF-LIVES 

Soil: 5 - 16 days [3] 
Air: 2.09 - 20.9 days [3] 
Surface Water: 5 - 16 days [3] 
Groundwater: 10 days to 2 years [3] 

NATURAL SOURCES 

Crude oil. volcanoes, forest fires. plants [ 1 ]. 

ARTIFICIAL SOURCES 

Gasoline, fuel oils. chemical industry, coke ovens. mmmg, manufacturing, cigarette 

smoke [l ]. 

FA TE AND TRANSPORT 

Benzene will rapidly volatilize from surface soil and water. That which does not 

volatilize from permeable surface and subsurface soils will be highly to very highly 

mobile, and can be expected to leach to nearby groundwater which is not protected by a 

confining layer. It is fairly soluble, and '"ill be carried with the groundwater to discharge 

points. It may be subject to biodegradation in soils, shallow groundwater, and surface 

water. Benzene will not be expected to significantly adsorb to sediment, bioconcentrate 
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in aquatic organisms. or hydrolyze. Photodegradation may be a significant removal 

mechanism in surface waters which are not conducive to microbial degradation. Benzene 

will undergo significant photodegradation in air. but may be washed out with rain [ 1]. 

HUMAN TOXICITY 

General. Benzene is absorbed into the body following ingestion, inhalation, and dermal 

contact, and must undergo metabolic transformation to exert its toxic effects. 

Metabolism occurs primarily in the liver, and to a lesser extent in the bone marrow [4). 

The primary targets of benzene toxicity are the central nervous system and the blood 

[ 4,5]. Benzene is genotoxic to humans and the USEPA has placed it in weight-of­

evidence cancer Group A, indicating that it is a human carcinogen [6). 

Oral Exposure. A chronic oral RID for benzene is currently under review by the USEPA 

[6]. . Benzene is readily absorbed following oral exposure. The lowest reported fatal dose 
in humans is 50 mg/kg [5). Acute oral LD50 values in animals include 930 to 5600 

mg/kg in rats. 2000 mg/kg in dogs and 4700 mg/kg in mice [4.5]. Data regarding the 

ingestion of benzene in humans are limited to acute overexposure. Ingestion of 2 ml (29 
mg/kg) has resulted in depression of the central nervous system, 'w-bile ingestion of 10 ml 

(143 mg/kg) has been fatal [5). The cause of death was usually respiratory arrest, central 
nervous system depression or cardiac collapse (4). In animals, longer-term oral exposure 

has resulted in toxic effects on the blood (c)10penia: decrease in various cellular 

elements of the blood) and the immunological system (decreased white blood cells) [4). 
There is no evidence that oral exposure to benzene causes effects on reproduction and 

development, but studies in animals suggest that benzene may affect fetal development 
[4). There is no information regarding carcinogenic effects in humans following oral 

exposure to benzene, but studies in animals indicate that benzene ingestion causes cancer 

in various regions of the body [4]. An oral Slope Factor of 0.029 (mg/kg/day)·11s based 

on an increase in the incidence of leukemia in occupationally-exposed workers [6]. The 

oral Slope Factor was extrapolated from the inhalation data. 

Inhalation Exposure. A chronic inhalation RfC for benzene is currently under review by 

the USEPA [6]. Benzene is readily absorbed follo'"'ing inhalation exposure. The lowest 

reported fatal concentration in humans is 6380 mg/m3 for a 5 minute exposure [5] . Acute 

inhalation LC50 values in rats ranged from I 0,000 ppm for 7 hours to 13,700 ppm for 4 

hours [4,5]. Most of the available data regarding benzene exposure involve workers 

exposed in the workplace. The acute effects of benzene exposure involve the central 

nervous system. Brief exposure to concentrations of 700 to 3000 ppm can cause 

drowsiness, dizziness, headaches and unconsciousness, and exposure to concentrations of 

10,000 to 20,000 ppm can result in death [4). In most cases, the effects will end when 

exposure ceases. The hematopoietic system is the primary target of toxicity following 
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long-term exposure: exposure for several months to years results in pancytopenia 

(reduction in red blood cells. platelets and white blood cells). while continued exposure 

for many years results in anemia or leukemia. The lowest concentration resulting in the 

hematological effects is approximately 10 to 50 ppm [ 5]. Benzene has been sh0\.\-11 to 

cause chromosomal aberrations in bone marrow and lymphoc~1es in workers exposed to 

concentrations > 100 ppm [5]. Chromosomal damage has been found in animals at 

concentrations as low as 1 ppm [5]. Benzene is not known to be teratogenic (cause birth 

defects) in humans. but has been found to cause various problems in the developing fetus 

of animals (low birth weight, delayed bone formation) [4.5). Occupational exposure to 

benzene has resulted in leukemia in exposed workers [4.5]. An inhalation Unit Risk of 

8.3 x 10-6 (ug/m3)·1 is based on the incidence of leukemia in occupationally-exposed 

workers [ 6]. 

Dermal Exposure. Dermal exposure to benzene may cause redness and dermatitis [4.5). 

Systemic effects have not been reported following dermal exposure to benzene. 
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CASNUMBER 

7440-41-7 

COMMON SYNONYMS 

Glucinium. 

BERYLLIUM 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: Insoluble [I) 
Vapor Pressure: Insignificant at 25°C [1) 
Henry's Law Constant: Not Applicable 
Specific Gravity: 1.848 20/4°C [2) 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATION 

Berylliu..11 is a naturally-occurring element. The concentration of beryllium in minimally 
disturbed soils varies tremendously. A collection of 1303 soil samples from across the 
counterminous U.S. determined that 86 percent were less than 2 ppm. with a geometric mean 
of 0.63 ppm and a maximum value of 15 ppm. Sixteen soils samples were gathered in ( or on 
a shared border of) Ohio; ten of these samples showed concentrations < 1 ppm. four showed 
concentrations from 1.0 ppm to <2.0 ppm. and two showed concentrations exceeding 2.0 
ppm (no data on maximum value within Ohio) [3). 

FA TE AND TRANSPORT 

Pure beryllium is a gray metal, resistant to attack by acids (due to formation of a thin oxide 
film). In nature. beryllium is present in much greater concentrations in soils and sediments 
than in water. Beryllium is tightly adsorbed to most types of soils because it displaces 

divalent c~tions that share common sorption sites. Consequently, beryllium has limited 

mobility in soil and is not likely to leach to groundwater. Beryllium will not volatilize from 
water or soil. In water, beryllium compounds may hydrolyze to form other beryllium 

compounds. In air, beryllium will probably be in the form of beryllium oxide. It is not 

known if beryllium \\-ill be transformed to more soluble compounds, which will be removed 

via precipitation. Bioconcentration of beryllium in aquatic organisms will not be significant 
[I]. 
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HUMAN TOXICITY 

General. The major target of beryllium toxicity is the respiratory system [I]. Information 
regarding the mutagenicity of beryllium are mixed. Beryllium has been placed in weight-of­
evidence Group B2, indicating that it is a probable human carcinogen [4]. 

Oral Exposure. A chronic oral RID of 0.005 mg Be/kg/day is based on a NOAEL of 0.54 mg 
Be/kg/day for no adverse effects in a chronic oral study in rats [4]. Beryllium is poorly 
absorbed following oral exposure. Information regarding the effects of oral exposure in 
humans are not available and animal studies are limited. Acute oral LD50 values in rodents 
ranged from 18 to 200 mg Be/kg/day [I]. Rats fed a diet containing high levels of beryllium 
(> IO mg Be/kg/day) developed rickets. When the diet is deficient in calcium, beryllium will 
substitute for calcium in the bone, resulting in rickets; it is not knov.n if this effect will occur 
in humans [I]. Information regarding the potential effects of ingested beryl!ium on 
reproduction and development in humans and animals are not available. There is no 
evidence that ingested beryllium causes cancer in humans, but animal studies suggest that 
beryllium may be carcinogenic following oral exposure (1]. An oral Slope Factor of 4.3 
(mg/kg/day)· 1 has been derived based on an increase in the incidence .. of gross tumors at 
various sites in rats [4]. 

Inhalation Exposure. An inhalation RfC for beryllium is not available (4,5]. Beryllium is 
absorbed foliowing inhalation exposure. but the extent of absorption is not known. Acute, 4-
hour inhalation LC50 values in animals were 0.15 to 0.86 mg/m3 in rats and 4.02 mg/m3 in 
guinea pigs [I]. Occupational exposure of humans to beryllium dusts, including both 
inhalation and dermal exposure, is the primary route of beryllium exposure. The respiratory 
system is the target of beryllium toxicity following both acute and chronic exposure. Short­
term exposure results a condition called chemical pneumonitis, which is characterized by 
cough. a burning in the chest, shortness of breath, anorexia and increasing fatigue. These 
effects are associated v.ith concentrations > 0.1 mg Be/m3 [I]. Chronic exposure to 
beryllium results in a condition known as berylliosis, or chronic beryllium disease. which is 
characterized by the presence of granulomas, fibrosis and emphysema in the lungs. 
Berylliosis has been found to occur at concentrations > 0.001 mg/m3 [1]. The chemical 
pneumonitis occurs primarily with exposure to soluble beryllium compounds, while the 
berylliosis results primarily from exposure to insoluble beryllium compounds. Both 
conditions may be fatal. Effects on the heart, liver and kidney may also occur. but are 

' . 

probably secondary to the respiratory effects. There is no evidence that inhaled beryllium 
will cause developmental effects in humans, but studies in animals indicate that intratracheal 
exposure to beryllium may result in developmental effects [1]. Lung cancer has also been 
found in occupationally exposed workers [l). An inhalation Unit Risk of 0.0024 (ug/m3)·1 

has been derived based on an increase in the incidence oflung tumors in humans [4]. 
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Dermal Exposure. Dermal exposure to beryllium has not been reported to be fatal to humans 

or animals. Dermal exposure to beryllium may result in allergic reactions in both humans 

and animals [I]. Skin granulomas (non-cancerous gro\,ths) may form on the skin of 

sensitized individuals [I). 
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CASNUMBER 

117-81-7 

BIS(2-ETHYLHEXYL)PHTHALA TE 

COMMON SYNONYMS 

1.2-Benzenedicarboxylic acid bis(2-ethylhexyl)ester; di(2-ethylhexyl) phthalate; 
diocty 1 phthalate. 

ANALYTICAL CLASSIFICATION 

Semi-volatile organic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: 0.3 mg/Lat 25°C [l] 
Vapor Pressure: 6.45 x 10-<> mm Hg at 25°C [l] 
Henry's Law Constant: 1.1 x 10·5 atm-m3/mole [ 1] 
Specific Gravity: 0.99 at 20/20°C [2] 
Organic Carbon Partition Coefficient: 10.000 - 100,000 [ 1] 

FA TE DAT A: HALF-LIVES 

Soil: 5 - 23 days [3] 
Air: 2.9 - 29 hours [3] 
Surface Water: 5 - 23 days [3] 
Groundwater: 10 - 389 days [3] 

NATURAL SOURCES 

Possible product of animal and/or plant life. 

ARTIFICIAL SOURCES 

Plasticizer for polyvinylchloride and other polymers: disposal/incineration of 
plastic(s)/polymer(s) [l]. 

FATE AND TRANSPORT 

Bis(2-ethylhexyl)phthalate (hereafter, BEHP) has a strong tendency to adsorb to soils and 

sediments, suggesting low likelihood of leaching to groundwaters. Given the very low vapor 

pressure and Henry's Law constant of BEHP, volatilization from soils and waters is very 

unlikely. This compound does show a tendency to bioconcentrate in aquatic organisms. 
Hydrolysis (from aquatic systems), photolysis (in the water and atmosphere), and photo­

oxidation (in atmospheric systems) are not predicted to be important removal processes. In 
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aquatic environments, aerobic biodegradation occurs rapidly following acclimation: no 

anaerobic biodegradation occurs. Some slight biodegradation in soils is expected. In the 
atmosphere. the primary removal mechanism is via rainfall washout [1]. 

HUMAN TOXICITY 

General. There is currently no evidence that BEHP causes adverse effects in humans, but 
animal studies indicate that the liver, kidneys and testes are targets of oral exposure [4]. 

Information regarding the genotoxicity of BEHP are equivocal but indicate that BEHP may 

act as a co-carcinogen in rodents [4]. The USEPA has placed BEHP in weight-of-evidence 
cancer Group B2, indicating that it is a probable human carcinogen [ 5]. 

Oral Exposure. A chronic oral RID of 0.02 mg/kg/day is based on a LOAEL of 19 
mg/kg/day for increased relative liver weight in a chronic oral study in guinea pigs [5]. 

BEHP is readily absorbed following oral exposure. Acute oral LDso values of 30,600 mg/kg 
and 33,900 mg/kg have been defined for rats and rabbits, respectively [4]. BEHP has not 
been found to be fatal to humans at doses up to 143 mg/kg; mild abdominal pain and diarrhea 
were the only effects reported at this dose [4]. Oral studies in animals reported effects on the 
liver (morphological changes, nodules. tumors), kidneys (effects on kidney cells). thyroid and 
pancreas (changes in the acinar cells of both organs), and testes (atrophy and degeneration). 
Animal studies indicated that monkeys are less susceptible to the toxic effects of BEHP than 
are mice and rats [4]. The relative susceptibility of humans is not knov.n. Effects on fetal 
development (reduced survival, malformations) were reported in rodents following oral 
exposure [4]. There is no evidence that BEHP causes cancer in humans, but studies in 
animals suggest that oral exposure results in liver cancer [4]. An oral slope factor of 0.014 
(mg/kg/day)· 1 is based on the incidence ofliver tumors in mice [5]. 

Inhalation Exposure. An inhalation RfC is not available for BEHP [5). Information 
regarding the toxicity of inhaled BEHP in humans are not available and data in animals are 

limited to one developmental study [4]. In the developmental study, no adverse effects were 
reported in rats following exposure to up to 300 mg/m3 during gestation [4]. There is no 

evidence that inhaled BEHP causes cancer in humans or animals, therefore, an inhalation unit 
risk for cancer is not available for BEHP [5). 

Dermal Exposure. An acute dermal LD50 value of 24,750 mg/kg was reported for rabbits [4]. 
Dermal exposure of both humans and animals indicate that BEHP is neither an irritant nor a 
sensitizer [ 4]. 

ECOLOGICAL TOXICITY 

General. Bis(2-ethylhexyl)phthalate (BEHP) is the most well studied of the phthalate esters. 

Most information reported in the technical literature dealt with phthalate esters as a group. 

Autian [ 6] suggests there is evidence phthalate esters are degraded by micro biota and 

metabolized by fish and animals. As a result, phthalate esters are not likely to biomagnify. 
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According to Arthur D. Little. Inc. [7]. phthalate esters readily complex with natural organic 

substances (e.g., fulvic acid) to form complexes ,vhich are wry soluble in water. BEHP is 

nonvolatile. strongly adsorbed, and has a high potential for bioaccumulation. 

Vegetation. Review of the technical literature did not produce information regarding the 

phytotoxic effects of BEHP. 

Aquatic Life. Bioconcentration factors (BCFs) for fish and aquatic invertebrates range from 

54 to 2,680. Fathead minnows accumulated levels of BEHP 1,380 times the water 

concentration of 2.5 µg/L after 28 days. Residue half-life was 7 days. Invertebrates 

accumulated BEHP up to 13,400 times when exposed to water concentrations ranging from 

0.08 to 0.3 µg/L. Over 90 percent of the residues were lost \\ithin 10 days [8]. The 96-hour 

LC50 of bluegill is more than 770,000 µg/L [9]. The LC50 of Daphnia magna exposed to 

BEHP was 11 ,000 µg!L. There are no USEP A acute or chronic aquatic life criteria for BEHP 

[10]. The Ohio aquatic life chronic water quality criterion is 8.4 µg/L in warmwater and 

modified warmwater habitats [11]. 

Wildlife. The only information available on wildlife toxicity to BEHP c_oncems !aboratory 

animals. The oral LD50 values for rats is 31.000 mg/kg. 30.000 mg/kg. for mice. and 34.000 

mg/kg for rabbit [ 12]. 
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CASNUMBER 

78-93-3 

COMMON SYNONYMS 

Methyl ethyl ketone, MEK. 

2-BUTANONE 

ANALYTICAL CLASSIFICATION 

Volatile organic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: 239.000 mg/L [I] 
Vapor Pressure: 90.6 mm Hg at 25°C [1] 
Henry's Law Constant: 1.05 x I0-5 atm-m3/mole [1] 
Specific GraYity: 0.805 at 20/4°C [2] 
Organic Carbon Partition Coefficient: 34 [1] 

FATE DATA: HALF-LIVES 

Soil : 1 to 7 days [3] 
Air: 2. 7 to 26. 7 days [3] 
Surface Water: 1 to 7 days [3] 
Groundwater: 2 to 14 days [3] 

NATURAL SOURCES 

Volcanoes, forest fires. products of biological degradation. food [ 1]. 

ARTIFICIAL SOURCES 

Chemical industry, coatings industry, manufacturing, combustion of g?5oline, cigarette 

smoke. Present in smog as the result of natural photooxidation of olefinic hydrocarbons 

from automobiles and other sources [ 1]. 

FATE AND TRANSPORT 

Some of the MEK released to soil will partially evaporate into the atmosphere. while 

some may leach to groundwater, where it may slowly biodegrade. It does not strongly 

adsorb to soils and sediments. If released to surface water. it will be lost slowly to 

evaporation or slowly biodegraded. It does not significantly bioconcentrate in aquatic 
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organisms. It photodegrades in the atmosphere at a moderate rate. but may be removed 

by rainfall first [ 1]. 

HUMAN TOXICITY 

General. MEK is considered to be of low toxicity. Moderate air concentrations of MEK 

may cause mild irritation of the nose. throat, eyes. and skin in humans. Serious health 

effects in animals have been observed only at very high concentrations [4]. The USEPA 

has placed MEK in weight-of-evidence Group D: that is. it is not classifiable as to human 

carcinogenicity [ 5]. 

Oral Exposure. The chronic RID of 0.6 mg/kg/day is based on a NOAEL of 1771 
mg/kg/day for decreased fetal birth weight in a multigeneration/developmental study in 

rats [5]. MEK is rapidly absorbed following oral exposure. The oral LD50 reported for 

rats was 2. 73 7 mg/kg. Exposure of rats to 1.080 mg/kg caused minor kidney damage. A 

clinical report of human ingestion of an unkno\\TI quantity of MEK indicated some 

cardiopulmonary distress, but resulted in full recovery within less than a week [4]. 

Inhalation Exposure. The chronic RfC of 1 mg/m3 is based on a NOAEL of 2978 mg/m3 

for decreased fetal birth weight in a developmental study in mice [5]. MEK is well 

absorbed during inhalation exposure. Uptake by humans ranged from 41% to 53% of the 

inspired quantity. The 4-hour LC 50 in rats was 11. 700 ppm. No rats died \\ithin 14 days 

of exposure to 92,239 ppm for 0.5 hours. Guinea pigs exposed to 10,000 ppm became 

unconscious within 5 hours. No information was found regarding human deaths 

follov.ing exposure to MEK. Humans exposed to 100 ppm MEK complained of slight 

nose and throat irritation which became objectionable at 300 ppm. Exposure of pregnant 

rats to 3.000 ppm during gestation resulted in only a slight increase in the number of 

malformed fetuses (4] . 

Dermal Exposure. No infonnation was located regarding the rate or extent of absorption 

following dermal exposure in humans or animals. The dermal LD50 for MEK in rabbits 

was reported to be 10 mL/kg. Application of 0.1 ml MEK to the forearms of humans 

once daily for 18 days produced no adverse effects. Application of MEK to rabbits and 

guinea pigs caused minimal skin irritation, erythema, and/or increase in skin-fold 

thickness. MEK was found to be moderately irritating to the eyes of rabbits [ 4]. 
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BUTYLBENZYLPHTHALATE 

CASNUMBER 

85-68-7 

COMMON SYNONYMS 

Benzyl butyl phthalate 

ANALYTICAL CLASSIFICATION 

Semivolatile Organic 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: 2.69 mg/L at 25°C [I] 
Vapor Pressure: 8.60 x I Q-6 mm Hg at 20°C [I] 
Henry's Law Constant: 1.3 x I Q-6 atm-m3/mole [I] 
Specific Gravity: I.I at 25/25°C [2] 
Organic Carbon Partition Coefficient: 17,000 [I] 

FATE DATA: HALF-LIVES 

Soil: 1 - 7 days [3] 
Air: 6 hours - 2.5 days [3] 
Surface Water: 1 - 7 days [3] 
Groundwater: 2 days - 6 months [3] 

NATURAL SOURCES 

None. 

ARTIFICIAL SOURCES 

Almost always used as a plasticizer. Half of its production is used in PVC flooring products: 

and the other fifty-percent is used in adhesives in the packaging industry: [4] 

FATE AND TRANSPORT 

BBP may he released into the environment from its production, distribution, and polyvinyl 

chloride blending operations. BBP is most commonly found in the soil and water. and not 

often in the atmosphere. BBP has a high Koc value, and will tend to adsorb to soil, and 
therefore. is not likely to leach into the groundwater. In water. BBP will adsorb to sediments 

and biota, and will not volatilize to any great extent, except under windy weather conditions 

or in shallow water bodies. Biodegradation is primarily the loss mechanism, and occurs under 
anaerobic conditions [1]. 
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HUMAN TOXICITY 

General. The major targets of BBP toxicity are the liver. kidneys and testes [4) . BBP is 

considered to be nonmutagenic. BBP has been placed in weight-of-eYidence cancer Group C. 

indicating that it is a possible human carcinogen [5]. 

Oral Exposure. A chronic oral RID of 0.2 mg/kg/day is based on a NOAEL of 159 

mg/kg/day for increased liver-to-body weight and liver-to-brain weight ratios in a subchronic 

study in rats [5]. BBP is absorbed following oral exposure but the extent of absorption is not 

known. Acute oral LD50 values of 2330 and 4170 mg/kg were reported for rats and mice, 

respectively [4). An LD50 of 20,400 mg/kg in rats was found for undiluted material [4). 

Ingested BBP has not been reported to be fatal to humans and information is not available 

regarding the effects of oral exposure of humans to BBP. In animals, short-term 

administration of high levels of BBP (25,000 mg/kg/day) resulted in effects on the testes 

(degeneration) and long-term administration to lower levels (2,000 mg/kg) resulted in effects 

on the liver (increased liver weight. focal necrosis) and kidneys (increased kidney weight) 

[4]. It is not known whether ingested BBP will effect human development. No evidence of 

fetotoxicity or teratogenicity was reported in rabbits [4]. There is no ev~dence that ingested 
BBP causes cancer in humans, but studies in animals suggest that BBP may cause leukemia 

in female rats [4). An oral Slope Factor for cancer is not available for BBP [5). 

Inhalation Exposure. A chronic inhalation Rtt: is not available for BBP [5]. BBP is 

absorbed following inhalation exposure, but the extent of absorption is not known. An acute 

inhalation LC50 value of 13,100 mg/m3 was reported for mammals (exact species not 
specified) [6]. Inhaled BBP has not been reported to be fatal to humans and information is 

not available regarding the effects of inhalation exposure of humans to BBP. In animals, 
short-term exposure to 1936 mg/m3 resulted in decreased body weight and atrophy of the 

spleen and testes, while long-term exposure to 200 mg/m3 resulted in decreased kidney 

weight (decrease liver weight was noted at a higher concentration) [4) . There is no evidence 

that inhaled BBP causes effects on development or cancer in humans or animals. An 

inhalation Unit Risk for cancer is not available for BBP [5]. 

Dermal Exposure. An acute dermal LD50 value of greater than 10.000 mg/kg is reported for 

rabbits [4]. In humans, a repeat insult patch test indicated that BBP is not a primary or 

cumulative skin irritant or sensitizing agent [ 4]. 
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CASNUMBER 

7440-43-9 

COMMON SYNONYMS 

None noted. 

CADMIUM 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: Insoluble [I] 
Vapor Pressure: Neglibible [2] 
Henry's Law Constant: ND 
Specific Gravity: 8.65 at 25/4°C [I] 
Organic Carbon Partition Coefficient: ND 

BACKGROUND CONCENTRATIONS 

Pure cadmium is a silver-white. blue-tinged. lustrous metal with a distorted hexagonal 

close-packed structure; cadmium is easily cut with a knife. Cadmium can be found in zinc 

ores, as greenockite (CdS). and as otavite (CdCO). The estimated occurrence of 

cadmium in the earth's crust is from 0.1 to 0.2 ppm [ l]. No data on cadmium was 

gathered as part of the 1984 Department of the Interior sur-Yey of conterminous United 

States soils [3] . 

FA TE AND TRANSPORT 

Elemental cadmium is insoluble in water [I], while cadmium compounds show varying 

degrees of solubility depending on the nature of the compounds . and the aquatic 

environment [2]. Cadmium in the environment may be found as cadmium salts. hydrated 

cations, or organic/inorganic cadmium complexes. As hydrated cations or complexes, 

cadmium may be considered fairly mobile in water (relative to other heavy metals). 

Cadmium in soils may leach into water, especially under acidic conditions. It does not 

volatilize from either waters or soils, but does exhibit a tendency to adsorb strongly to 

clays, muds, and humic/organic materials in soils and waters. Complexation and sorbing 

with organic materials are the most important factors in aquatic fate and transport. The 

evidence indicates that cadmium bioconcentrates in all levels of the food chain. 

Cadmium accumulation has been reported in many animal and plant species. Reported 
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BCFs range from 113 to 18,000 for invertebrates, and from 3 to 2.213 for fish . The pH 

and humus content of the water affect bioconcentration [2]. 

HUMAN TOXICITY 

General. Breathing air with very high levels of cadmium severely damages the lungs and 
can cause death. High cadmium levels in the diet severely irritate the digestive tract, 
while lower levels consumed over a long period of time may cause kidney damage [2]. 
The USEP A has placed cadmium in weight-of-evidence Group B 1, indicating that it is a 

probable human carcinogen [ 4]. 

Oral Exposure. A chronic oral RID of 0.0005 mg/kg/day for water is based on a NOAEL 
of 0.005 mg/kg/day for proteinuria following chronic exposures in humans. A chronic 
oral RID of 0.001 mg/kg/day for food is based on a NOAEL of 0.01 mg/kg/day for 
proteinuria following chronic exposures in humans [4]. It is estimated that humans 
absorb about 5 percent of ingested cadmium [2]. In rats and mice the acute oral LD50 

values range from about 100 to 300 mg/kg. Two human deaths due to intentional 
ingestion of cadmium resulted from doses of 25 and L500 mg/kg [4]. Symptoms of acute 
toxic reaction to ingestion may include gastroenteritis, vomiting, diarrhea, abdominal 
pain, increased salivation, choking, anemia, hypotension, respiratory arrest, pulmonary 
edema, renal dysfunction, and death. Chronic oral overexposure symptoms may include 
renal dysfunction and/or failure, as well as anemia [1,2,5]. Cadmium has been implicated 
as a fetotoxin by the oral route in animal studies [2]. · 

Inhalation Exposure. The USEP A does not currently provide an inhalation RfC for 
cadmium [4,6]. It is estimated that humans rapidly absorb about 25 percent of inhaled 
cadmium. The 15-minute LC50 for rats exposed to cadmium oxide fumes is 
approximately 33 mg/m3. It has been estimated that exposure to 1 mg/m3 for 8 hours 
might be sufficient to cause death in humans [2]. Symptoms associated with acute 
cadmium poisoning via inhalation may include fever, headache, dyspnea pleuritic chest 
pain, conjuctivitis, rhinitis, sore throat, cough, pulmonary edema, extreme restlessness, 
respiratory failure, and death. Chronic inhalation overexposure symptoms may include 
renal dysfunction and/or failure, dyspnea, emphysema, bronchitis, arid anemia [1 ,2,5]. 
Cadmium has been implicated as a developmental toxin by the inhalation route in animal 
studies [2], An inhalation unit risk of 0.0018 (ug/m3)·1 is based on excess lung cancers 
observed in humans [4]. 

Dermal Exposure. Cadmium is poorly absorbed through the skin [2]. No other useful 
information regarding dermal exposure to cadmium was located. 
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ECOLOGICAL TOXICITY 

General. Cadmium is considered nonessential for plants and animals. It is relatively 

mobile in the environment compared to most other heavy metals. Cadmium occurs 

naturally in close association with zinc. usually in concentrations directly related to zinc 

levels [7]. Its cumulative nature in organisms and its high toxicity makes it an extremely 

dangerous poison for most animals. Cadmium is accumulated through the food chain in 

sufficient quantities to be harmful to higher trophic levels. However, no evidence was 

found ofbiomagnification of this element through trophic levels [8]. 

Vegetation. The soil chemistry of bioavailable cadmium is controlled by pH. Brooks [9] 

reported that the general toxicity of cadmium to plants was moderate. Cadmium is 

usually more available in acidic. sandy soils than in neutral or alkaline soils with large 

amounts of clay and organic matter [7]. Absorption is strongly pH-dependent, increasing 

as conditions become more alkaline. It has been suggested that there is a 100-fold 

increase in cadmium absorption for each unit increase in pH [ 1 0]. Plants tissues normally 

contain <0.5 ppm cadmium, but many species may accumula!~ much higher 
concentrations (up to several hundred ppm) when they grow in soil with elevated 

cadmium concentrations. Cadmium levels in plant tissues may subsequently affect the 

balance of essential elements in the plant [7]. It has been noted that 3 mg/kg of cadmium 
in the tissues of plants depressed grov-.1h [11]. Tall fescue (Festuca arundinacea) had a 

reduced yield of 50 percent with a soil concentration of 320 mg/kg [ 1 0]. 

Aquatic Life. In aquatic systems, water hardness affects the biological tox1c1ty of 

cadmium. The uptake of cadmium is faster in hard water than in soft water, but the total 

concentration of cadmium is greater in soft water [12]. Cadmium uptakes also increase 

with increasing water temperature and decreasing salinity [8]. The environmental 

mobility of cadmium is influenced by the pH levels in the water. Cadmium is less mobile 

in alkaline waters than in acid waters because it becomes chemically bound in alkaline 

waters [13]. Cadmium can be quite toxic to aquatic organisms, even in concentrations of 

less than 1 ppm [ 1 0]. Fish are quite susceptible to acute toxicity, with reported 4-day 

LC50 values ranging from 0.002 to 2. 9 mg/L [8]. Cadmium has. been reported to 

accumulate in the tissues of aquatic organisms at concentrations hundreds to thousands of 

times higher than in the water [12]. The federal chronic freshwater quality criterion for 

cadmium is 3.37 µg/L based on water hardness of 400 mg/L CaCo3 [14]. 

Wildlife. Cadmium has been shown to have a toxic effect on a variety of mammals and 

birds. Mammals have no effective mechanism for the elimination of ingested cadmium; 

therefore, the cadmium tends to accumulate in the liver and kidneys. Its relative toxicity 

to mammals has been rated from moderate to high [15]. Toxic effects include decreased 

growth rates. anemia, infertility. fetus abnormalities, abortion. kidney disease. intestinal 

disease, and hypertension [ 11] . The knov.n effects for mallards are all sub lethal. 
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primarily affecting the kidneys, testes, and egg production (8]. In mallards chronically 

dosed with cadmium contaminated food. significant effects on energy metabolism were 

found at 450 mg/kg, but not at 150 mg/kg [ 11 ]. In general, cadmium levels in excess of 

20 ppm may reduce reproductive output of nesting waterfowl. More direct effects on 

individual mallards may occur as cadmium levels approach 200 ppm [8] . 
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CASNUMBER 

86-74-8 

COMMON SYNONYMS 

Dibenzopyrole 

CARBAZOLE 

ANALYTICAL CLASSIFICATION 

Semivolatile Organic 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: Insoluble [I] 
Vapor Pressure: insignificant at 25°C [2] 
Henry's Law Constant: ND 
Specific Gravity: 1.10 at l 8/4°C [2] 
Organic Carbon Partition Coefficient: 12.882 [3] 

FATE DATA: HALF-LIVES 

Soil: ND 
Air: ND 
Surface Water: ND 
Groundwater: ND 

NATURAL SOURCES 

None. 

ARTIFICIAL SOURCES 

Important as a dye intermediate. Used in the formulation of photographic plates sensitive to 

ultraviolet light. Lignin, carbohydrate. and formaldehyde reagent. [ 1] 

FATE AND TRANSPORT 

Given its high Koc value and insolubility in water, carbazole will be tightly bound to soil and 

is unlikely to migrate to groundwater. Carbazole is not likely to volatilize from soil or water. 

Information regarding biodegradation of carbazole in the environment and bioconcentration 

of carbazole in aquatic organisms was not located. 
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HUMAN TOXICITY 

Very little infonnation is k.no\\n regarding the toxicity of carbazole to humans and animals. 

An acute oral LDso value of> 5000 mg/kg is reported for rats [I]. The lowest lethal reported 
dose in rats is 500 mg/kg [4]. Chronic oral RID and inhalation RfC values are not available 

[5,6]. Carbazole has been placed in USEPA weight-of-evidence Group B2, indicating that it 
is a probable human carcinogen [6]. An oral slope factor of 0.02 (mg/kg-day)·1 is based on 

an increased incidence of liver tumors in mice [6]. An inhalation unit risk for cancer is not 
available [5 ,6]. 
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CHLORDANE 

CASNUMBER 

57-74-9 for nonstereospecific chlordane: 5103-71-9 for cis- or alpha-chlordane: 5103-74-

2 for trans- or gamma-chlordane 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Pesticide (organic). 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: 0.056- 0.1 mg/Lat 25°C [l] 
Vapor Pressure: 3.0 X 10-6 to 4.6 X 104 mm Hg at 25°C [l] 
Henry's Law Constant: 4.85 x 10·5 to 1.3 x 10·3 atm-m3/mole [ 1] 
Specific Gravity: 1.59 - 1.63 at 25°C [2] 
Organic Carbon Partition Coefficient: 15,500 - 24.600 [l] 

FATE DATA: HALF-LIVES 

Soil: 283 days - 3.8 years [3] 
A . · - 1 h ? ? d , ["] 1r. :,__ ours - -·- a) s ., 
Surface Water: 283 days - 3.8 years [3] 
Groundwater: 1.6 - 7.6 years [3] 

NATURAL SOURCES 

None. 

ARTIFICIAL SOURCES 

Chlordane was used in the past as an insecticide [ I J. 

FATE AND TRANSPORT 

Chlordane may persist for long periods of time if released to soil. Given the high Koc 
value, chlordane is expected to be generally immobile or only slightly mobile in soil; 

however, movement into groundwater may occur. Chlordane may volatilize from surface 

soils on which it has been sprayed, particularly if the soil is moist. Incorporation into 

shallow soils. however. will greatly reduce volatilization. If released to water. chlordane 

is not expected to undergo significant hydrolysis. oxidation or photolysis. Adsorption to 
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sediment will inhibit volatilization. Chlordane is biotransformed \·ery slowly and has a 

high potential to bioconcentrate (BCF for fish : 8.320-11.500). In the air, chlordane will 

be predominantly in the vapor phase. Long range transport of chlordane through the 

atmosphere is known to occur [I]. 

HUMAN TOXICITY 

General. The major target of chlordane toxicity is the central nervous system [4.5]. 
Chlordane is generally considered nonmutagenic. The USEP A has placed chlordane in 

weight-of-evidence cancer Group B2, indicating that it is a probable human carcinogen 
[6]. 

Oral Exposure. A chronic oral RID of 0.00006 mg/kg/day is based on a NOEL of 0.055 
mg/kg/day for regional liver hypertrophy in a chronic study in rats [6]. Chlordane is 
readily absorbed following oral exposure. Acute oral LD50 values of 200 to 335 mg/kg 
in rats and 1720 mg/kg in hamsters have been reported [4.5]. The fatal oral dose for 
adults is estimated to be between 86 and 860 mg/kg, with the onset of symptoms within 
45 minutes to several hours after ingestion [4.5]. Acute symptoms include vomiting, 
diarrhea. seizures, coma and respiratory failure [ 5]. Convulsive symptoms have occurred 
at doses of 32 mg/kg [5]. Chronic animal studies suggest chlordane causes liver and 
kidney damage, but these findings have not been observed with long-term human 
exposure [4,5]. Information regarding the effects of ingested chlordane on human 
reproduction and development are not available. but animal studies indicate that exposure 
to high doses for several generations results in decreased fertility and viability of the 
offspring [5]. There is no evidence that ingestion of chlordane causes cancer in humans. 
but studies in animals suggest that oral exposure to chlordane may -result in liver cancer 
[4]. An oral slope factor of 1.3 (mg/kg/day)·1 is based on the increase in the incidence of 
liver cancer in mice [6]. 

Inhalation Exposure. An inhalation RfC for chlordane is currently under review by the 
USEP A [ 6]. Chlordane is readily absorbed following inhalation exposure. An acute 
inhalation LC50 value of 100 mg/m3 is reported for a 4-hour exposure i~ cats [5]. Inhaled 
chlordane has not been reported to be fatal to humans. Symptoms associated with 
accidental inhalation exposure to chlordane include headache, dizziness, vision problems, 
incoordination, excitability, weakness, muscle twitching, convulsions, gastrointestinal 

effects, and jaundice [4,5]. The exposure concentration necessary to elicit these effects is 
not knov.n. Several epideiniologic studies involving occupational exposure to chlordane 

do not provide any evidence of increased cancer mortality, although anecdotal reports 
suggest a relationship between exposure to chlordane and a noncancer blood disease. 

acute leukemia. and development of malignant tumors in children. An inhalation unit 

risk of0.00037 (µg/m 3)"1 was extrapolated from the oral slope factor [6]. 
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Dermal Exposure. Acute dermal LD50 values of 690 to 840 mg/kg in rats and 780 to 

1150 mg/kg in rabbits have been reported [ 4]. Dermal exposure to chlordane has been 

reported to be fatal to humans, but the fatal dose is not kno\rn. Chlordane is rapidly 

absorbed through the skin [5] . Effects on the central nervous system similar to those 

reported following other routes of exposure have been reported following dermal 

exposure to chlordane [4,5]. 

ECOLOGICAL TOXICITY 

General. Chlordane was widely used as an insecticide until 1975. when the USEPA 

severely limited its use in the United States [7]. As would be expected from this class of 

compounds, it has a high environmental toxicity to invertebrates and is also quite toxic to 

fish, birds, and mammals. It also shows strong tendencies for bioaccumulation, with 

bioconcentration factors on the order of I 03 to I 05 for both plants and animals. Its 

persistence in the environment, its ability to bioconcentrate in almost all classes of biota, 

and its ability to biomagnify through the food chain make chlordane a greater ecological 

risk than most other organochlorines. 

Vegetation. Sax [8] summarized several articles that studied the effects of chlordane on 

plants. According to this source, Probst and Everly [9] found no effect to mature 

soybeans or to harvest yield from the application of chlordane at a rate of 2.1 pounds per 

acre twhich translates to a concentration in near-surface soils of approximately I ppm). 

Juska [I OJ found decreased gennination of Poa annua (annual bluegrass) seeds in soils 

treated \\ith chlordane at a rate of 260 pounds per acre (about 130 ppm in near-surface 

soils) and in Poa pratensis (Kentucky bluegrass) seeds in soils with chlordane 

applications of 87 pounds per acre (about 40 ppm in near-surface soils). Sources 

reviewed by Eisler [II] found that low (0.1 to I 00 µg/L) concentrations of chlordane 

stimulated the gro-v.1h of simple freshwater plants like blue-green and green algae, but 

that grov,rth was inhibited by higher concentrations [ 12.13]. These data indicate that 

chlordane has relatively low toxicities to plants compared to its effects on animals. 

Chlordane has been shoVvn to bioconcentrate in both terrestrial an~ aquatic plants. 

Studies summarized in Eisler [ 11] showed dry-weight concentrations in com stalks and 

kernels of 1,260 µg/kg and 480 µg/kg, respectively. Dry-weight concentrations in 

sorghum were 420 µg/kg. Bioconcentration factors of 104 were reported in green algae 

[14]. Although in-tissue concentrations of chlordane may not be toxic to the plants, they 

could be important as sources of chlordane in higher trophic levels. 

Aquatic Life. The federal aquatic life criterion for chlordane for the chronic protection of 

freshwater aquatic life is 0.0043 µg/L [ 15]. The corresponding criterion from Ohio for 

chlordane is 0.0048 µg/L [16]. 
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These standards derive from the high toxicity of chlordane to aquatic invertebrates and 
fish. For example, studies show that 96-hour LC50s (acute toxicities) for invertebrates are 
usually between 4 µg/L and 40 µg/L [7,14,17]. Most 96-hour LC50s for fish are in a 
similar range, falling between 10 µg/L and 60 µg/L [7, 14, 17]. Eisler [ 1 1] reports that 
water concentrations between 0.2 µg/L and 3 µg/L were harmful (chronic toxicity) to 
various species offish and aquatic invertebrates. Generally, an application factor of 0.01 
is used to convert acute toxicities to criteria that provide for the chronic protection of 
aquatic life [7]. 

A major concern to aquatic life is the bioconcentration of chlordane. Studies show 
bioconcentration factors for invertebrates and fish generally ranging from 103 to 105 

[7,18,8,14]. The USEPA [18] cites data showing half lives for the elimination of 
chlordane in invertebrates and fish in the range of 2 to 3 days. However, most other 
sources indicate biological half lives in aquatic life of 4.4 weeks to 20 weeks [11, 14, 17]. 
One study reported in Eisler [11] estimated that 99 percent of alpha-chlordane remained 
in goldfish tissues after 25 days. Generally, alpha-chlordane persisted longer in tissue 
than did gamma-chlordane [l 1,17]. Bioaccumulation of chlordane if important both 
because the chemical can build up to toxic concentrations in the animal's tissues and 
because it serves as a source of toxic levels of chlordane to higher trophic levels. 

Although the use of chlordane has been highly restricted since 1975, substantial 
concentrations of chlordane were detected in fish samples collected a decade later. Data 
presented in Eisler [l 1] show that numerous samples of whole fish, fish muscle, or fish 
eggs collected in the United States in the mid- l 980's had chlordane concentrations in 
excess of 1,000 µg/kg wet weight, and some values were greater than 5,000 µg/kg wet 
weight. These values exceeded both the guideline for protection of predatory fish of 0.1 
mg/kg fresh weight and the Food and Drug Administration's action level of 0.3 mg 
chlordane per kg of fresh weight for protection of human health [11]. 

Wildlife. Toxicity of chlordane to non-human mammals is indicated by the human 
toxicity information presented earlier, which was based on studies of rodents and rabbits. 
In warm-blooded animals, chlordane is transformed to oxychlordane and/or heptachlor 
epoxide, both of which are more toxic and persistent than chlordane [11]. (See the 
discussion on heptachlor epoxide in the heptachlor profile). Chlordane and its 
metabolites accumulate chiefly in the adipose tissue but are also found in the liver, 
kidney, brain, and muscle [11,14]. The half-life of chlordan~ in the mammalian body is 
reported as ranging from 1 day to 88 days [11,14]. The half-life for oxychlordane in 
mammals is about 92 days [ 1 1]. 

Birds are also susceptible to chlordane poisoning. Studies summarized in Micromedex 
Inc. [14] showed that mallards, ring-necked pheasants, bobwhite quail, and Japanese 
quail had 5-day LD50's for ingestion of chlordane ranging from 330 ppm to 850 ppm. 
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However. Eisler [II] reports that sensitive bird species had reduced sun·i\·al on diets 

containing chlordane at 1.5 mg/kg. 

Some chlordane isomers persist in avian tissues for lengthy periods. For example. the 

biological half-lives of alpha-chlordane, cis-nonachlor (a chlordane metabolite) and 

oxychlordane in northern gannets were estimated to be 11.2. I 9.4, and 35.4 years. 

respectively [11]. As recently as 1986, maximum brain tissue concentrations of these 

compounds in many species of debilitated birds collected in New York were above 2.000 

µglkg fresh weight. with some values above 8,000 µg/kg. Affected species included 

hawks, herons. jays, owls, robins. grackles, bluebirds, and starlings [11]. Lethal 

exposures of birds to chlordane in the environment occurred at least a decade after the use 

of this chemical was restricted, with chlordane implicated as the principal toxicant in 30 

pesticide poisonings of hawks, owls, herons. and other birds in New York between 1982 

and 1986 [11]. Secondary poisonings of raptors after consumption of prey that had 

accumulated large quantities of chlordane also have been documented [ 11]. 
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CASNUMBER 

67-66-3 

COMMON SYNONYMS 

T richloromethane 

CHLOROFORM 

ANALYTICAL CLASSIFICATION 

Volatile (organic). 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: 7.950 mg/L [I] 
Vapor Pressure: 246 mm Hg at 25°C [I] 
Henry's Law Constant: 4.35 x I 0·3 atm-m3/mole [ 1] 
Specific Gravity: 1.484 at 20/20°C [2] 
Organic Carbon Partition Coefficient: < 34 [I] 

FATE DATA: HALF-LIVES 

Soil : I to 6 months [3] 
Air: 26 to 260 days [3] 
Surface Water: 1 to 6 months [3] 
Groundwater: 2 months to 5 years [3] 

NATURAL SOURCES 

Plants [1 ]. 

ARTIFICIAL SOURCES 

Chemical industry, chlorination of drinking water, municipal sewage. power plants. auto 

exhaust, dry cleaning industry. fumigation, manufacturing [ 1] . 

FATE AND TRANSPORT 
I 

The majority of chloroform released to the environment ends up in the atmosphere, where 

it may be transported long distances. It is not adsorbed significantly on soils or sediment. 

Chloroform in soils will leach to groundwater, where it may remain for long periods of 

time or until discharged. Since it is substantially denser than water. when it occurs as a 

separate phase it tends to sink to the bonom of the aquifer. Releases to surface soils and 
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water will be dissipated primarily by evaporation. It is subject to significant 
biodegradation. It is not expecied to bioconcentrate in aquatic organisms [I] . 

HUMAN TOXICITY 

General. Chloroform exerts adverse effects on the central nervous system, liver, and 

kidneys. It was used as a surgical anesthetic for many years before its harmful effects on 
the liver and kidney were recognized. High doses of chloroform have also been found to 

cause liver and kidney cancer in experimental animals [4]. The USEPA has placed 
chloroform in weight-of-evidence Group B2. indicating that it is a probable human 
carcinogen [5]. 

Oral Exposure. A chronic oral RID of 0.01 mg/kg/day is based on a LOAEL of 12.9 
mg/kg/day determined for fany cyst formation following chronic administration to dogs 
[5]. Chloroform is readily absorbed following oral exposure. \\-ith up to 100% of an 
administered dose being absorbed by humans. Acute oral LD50 values in rats range from 
446 to 2.180 mg/kg. Reported fatal oral doses for humans ranged from 212 to 3,755 
mg/kg. Long-term exposure by ingestion can adversely affect liver and kidney function. 
Toxic effects may include jaundice and burning •urination. Decreased fetal weight was 
observed in the offspring of pregnant rats receiving 400 mg/kg/day by gavage. Gonadal 
atrophy was observed in both sexes of rats treated by gavage at a rate of 410 mg/kg/day 
[4]. An oral slope factor of 6.1 x 10-3 (mg/kg/day}1 is based on kidney tumors observed 
in rats follo,\ing exposure to treated drinking water [5]. 

· Inhalation Exposure. An inhalation RfC for chloroform is currently under review by the 
USEPA RfD/RfC Work Group [6]. Chloroform is readily absorbed follO\ving inhalation 
exposure. A.n LC50 of 9. 770 ppm was reported for female rats exposed for 4 hours. 
Breathing air concentrations of I 0.000 to 22.500 ppm for less than 30 minutes did not 
result in increased mortality in human surgical patients. A concentration of about 
40.000 ppm for a few minutes may be s·ufficient to cause death in humans. Deaths 
resulting from the use of chloroform as a surgical anesthetic were due to acute 

hepatotoxicity. Short-term inhalation of high concentrations causes ti:edness, dizziness, 
and headache. Long-term exposure by inhalation can adversely affect liver and kidney 
function. Toxic effects may include jaundice and burning urination. Chloroform has 

been shown to be fetotoxic and teratogenic in experimental animals. Adverse 
reproductive effects in male and female rodents have also been reported [4]. A.n 

inhalation unit risk of 2.3 x 10·5 (mg/m3)·1 is based on hepatocellular carcinomas 

observed in female mice following gavage administration [5]. 

Dermal Exposure. Chloroform is readily absorbed following dermal exposure. No 

deaths or hepatic effects were observed in rabbits when 3,980 mg/kg was applied to the 
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belly for 24 hours . However. adverse effects to the skin and kidney in rabbits were noted 

following 24-hour exposure to 1,000 mg/kg [4]. 
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CASNUMBER 

7440-47-3 

COMMON SYNONYMS 

None. 

CHROMIUM 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: insoluble [I] 
Vapor Pressure: insignificant at 25°C [ 1] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 7.2 at 28°C [2] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

Chromium is a naturally-occurring element which is dispersed throughout the 

environment primarily as a result of anthropogenic activities [I] . The concentration of 
chromium in minimally disturbed soils varies tremendously. A collection of 1.319 soil 

samples from across the conterminous U.S. determined that 87 percent were less than or 

equal to 70 ppm. with a geometric mean of 37 ppm. but with a maximum value as high as 

700 ppm [3]. 

FA TE AND TRANSPORT 

Two of the major forms of chromium are trivalent or chromium (III), and hexavalent or 

chromium (VI). Chromium is released into the atmosphere mainly by the combustion of 

coal and oil. The most toxic form is hexavalent chromium. which is due mainly to 

chemical ~anufacture, primary metal production, chrome plating, and cooling towers. 

Chromium is removed from the atmosphere by fallout and precipitation, but may be 

transported long distances before removal. The residence time of atmospheric chromium 

is expected to be less than IO days. There are no known chromium compounds that can 

volatilize from water. Most of the trivalent form is expected to precipitate in sediments. 

Hexavalent chromium will be present predominantly in the soluble form. Hexavalent 

chromium Vvill eventually be reduced to the trivalent form by the organic materials 
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present in surface water. The residence time of chromium in lake water is estimated to be 
in the range of 4.6 to 18 years. Bioconcentration should be minimal [ 1 ]. 

Chromium in soil may become airborne due to fugitive dust emissions, while runoff and 

leaching may transport it to surface water and groundwater. Flooding of soils and the 

subsequent anaerobic decomposition of plant material may increase the mobilization of 
chromium from soils. The half-life of chromium in soils may be several years [l ]. 

HUMAN TOXICITY 

General. There are two forms of chromium that are of concern; trivalent chromium 
(chromium III) and hexavalent chromium (chromium VI). In general, chromium (VI) 
compounds are more toxic than chromium (III) compounds [1]. Trivalent chromium 
( chromium III) is considered an essential nutrient which helps to maintain normal 
glucose, cholesterol, and fat metabolism. A daily ingestion of 0.05 to 0.20 mg/day 
(0.0007 to 0.003 mg/kg/day) is estimated to be safe and adequate [I]. The major targets 
of chromium toxicity are the respiratory system and the gastrointestinal system. 
Chromium is considered to be genotoxic. The USEPA [4] has placed chromium (VI) in 
weight-of-evidence cancer Group A. indicating that it is a human carcinogen. Chromium 
(III) has not been placed in a cancer class by the USEPA [4]. 

Oral Exposure. A chronic oral RID value of 1 mg Cr/kg/day for chromium (III) is based 
on a NOEL of 1468 mg Cr/kg/day for adverse effects in a chronic feeding study in rats 
[ 4]. An oral RID of 0.005 mg Cr/kg/day for chromium (VI) is based on a NOAEL of 2.4 
mg Cr/kg/day for adverse effects in a I-year drinking study in rats [4]. Chromium is 
poorly absorbed following oral exposure. Acute oral LD50 values in rats ranged from 13 
to 2365 mg Cr/kg, depending on the chromium compound [I). Short-term oral exposure 
of humans to high doses of chromium(> 4.1 mg Cr (VI)/kg/day) has resulted in stomach 
upsets and ulcers. convulsions, liver and kidney damage and even death [1]. Information 
regarding potential effects of chromium on human reproduction and development are not 
available. Exposure of animals to chromium (VI) (57 mg Cr (IV)/kg/day) during 
pregnancy has been found to result in developmental effects on the fetus [l]. Treatment 
of male mice with chromium (III) and (VI) (> 3.5 mg Cr/kg/day) has caused effects on 
spermatogenesis [I]. There is no evidence that oral exposure to chromium (III) or (VI) 
causes cancer in humans or animals, therefore, an oral Slope Factor is not available [4]. 

Inhalation Exposure. Inhalation RfC values for both chromium (III) and chromium (VI) 

are currently under review by the USEPA [4]. Following inhalation exposure, 

approximately 53-85% of chromium (VI) compounds and 5-30% of chromium (III) 

compounds are absorbed into the blood [I]. Acute (4-hour) inhalation LC50 values in rats 
ranged from 29 to 137 mg/kg, depending on chromium compound [l ]. In humans, acute 

inhalation of chromium has not been reported to be fatal. The respiratory system is the 
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major target of toxicity for both forms of chromium following inhalation exposure. 

Respiratory effects include perforations and ulcerations of the nasal septum. bronchitis. 

pneumonoconiosis (inflammation of the lung leading to fibrosis) . decreased pulmonary 

function, pneumonia, rhinorrhea (runny nose), nasal itching and soreness and epistaxis 

(nose bleed) [l]. These effects have occured at concentrations> 0.002 mg Cr (Vl)/m3. In 

some chromium-sensitive people, chromium exposure may trigger an allergic response 

manifested by asthma or a skin rash. There is no conclusive evidence that inhaled 

chromium causes reproductive or developmental effects in humans or animals [ 1]. Long­

term inhalation exposure of workers to low levels of chromium compounds (> 0.04 mg 

Cr/m3) has been associated with lung cancer. The form of chromium responsible for this 

effect has not been established, but only hexavalent chromium has been found to cause 

cancer in animal studies. An inhalation Unit Risk of 0.012 (ug/m3)·1 for chromium (VI) 

is based on an increase in the incidence of lung cancer in occupationally exposed workers 

[4]. An inhalation Unit Risk is not available for chromium (III) [4]. 

Dermal Exposure. Acute dermal LD50 values in rabbits ranged from 30 to 553 mg Cr/kg 

depending on chromium compound [l]. Dermal exposure to chromium has been found to 

be fatal in humans. but the exact exposure dose is not kno\\n [ 1]. Dermal exposure of 

humans to chromium can cause allergic reactions as well as skin burns. blisters and ulcers 

[l ]. Exposure of animals to chromium results in effects similar to those found in humans. 
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CASNUMBER 

7440-48-4 

COMMON SYNONYMS 

Cobalt-59; 59co; CI77320. [1] 

ANALYTICAL CLASSIFICATION 

Metal. 

COBALT 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: Insoluble [1) 
Vapor Pressure: Insignificant at 25°C [ 1] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 8.9 at 20°C [I] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

Cobalt is a naturally-occurring element found widely distributed throughout the earth's 
crust and organisms. The abundance of cobalt in the earth's crust has been estimated at 
0.001 - 0.002% [2]. The concentration of cobalt in minimally disturbed soils varies 
tremendously [3]. A collection of 1,311 samples from across the conterminous U.S. 
determined that 78% were less than or equal to 10 ppm. with a geometric mean of 6. 7 

ppm, but with a maximum value as high as 70 ppm. Of fifteen samples collected around 
Ohio. 60 percent were found to contain cobalt at levels ranging from 10 to 70 ppm [3]. 

FATE AND TRANSPORT 

Cobalt is a gray, hard (although somewhat malleable), magnetic, ductile metal which 
appears essential to life (playing an important role in animal nutrition), and which exists 

in two allotropic forms: hexagonal and cubic. The hexagonal form is the more stable, 

although both can exist, at normal ambient temperatures. In addition, both are stable in 
air and towards water at normal ambient temperatures. Cobalt is readily soluble in dilute 

nitric acid, and is slowly anacked by hydrochloric acid or cold sulfuric acid. 

Compounds and/or complexes of cobalt are not usually volatile . Therefore. the transport 
of cobalt probably results from particulate matter interactions. Dry and wet deposition 

accounts for the majority of transport to soils and surface waters. As with most metals. 
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soils and sediments are the final repository for cobalt. Transport of cobalt in soils 

depends upon adsorption/desorption reactions. Cobalt is also retained in soils/sediments 

by oxides (e.g., iron/manganese oxides) and crystalline materials (e.g .. aluminosilicate. 

geothite). Available data, however, suggest little adsorption of cobalt to organic matter 

(e.g., humic and/or fulvic matter) in \),'aters. Mobility/transport of cobalt in soils is 

accelerated with decreasing soil pH. Leaching to groundwaters occurs only minimally, 

and is postulated to be the result of the fonnation of pseudo-colloidal suspensions and 

their subsequent migration/leaching to groundwaters. Generally, cobalt exhibits greater 

mobility in soils than does lead, chromium (+2 state). zinc. and nickel, but lesser mobility 

than cadmium. Bioaccumulation of this material in aquatic organisms may be great (log 

bioaccumulation factor= 3.60), but biomagnification through the trophic levels does not 

appear to be significant. [I] 

HUMAN TOXICITY 

General. Cobalt is part of vitamin B 12, which is essential to maintain good health. Toxic 

effects occur. however, when too much cobalt is taken into the body. The major targets 

of cobalt toxicity are the blood, the heart, and the gastrointestinal system following oral 

exposure, and the lungs following inhalation exposure [I]. Cobalt is considered to be 

genotoxic. Cobalt has not been placed in a weight-of-evidence cancer group by the 

USEPA [4]. 

Oral Exposure. A chronic oral RID for cobalt is currently under review by the USEP A 

[4]. Absorption of cobalt through the gastrointestinal tract is dependent on the type and 

dose of cobalt given and on the nutritional status of the person [I]. More cobalt will be 

absorbed by an iron-deficient person than by a normal person. Acute oral LD50 values in 

rats ranged from 91 to 190 mg/kg [I]. In humans, deaths were reported follo\),ing long­

tenn ingestion of large quantities of cobalt-contaminated beer (0.04 to 0.14 mg/kg/day). 

Cobalt was added to the beer to stabilize the foam, but this practice has since been 

discontinued. The victims died from cardiomyopathy. Cobalt stimulates the production 

of red blood cells and, therefore, has been given as a treatment for .anemia (0.16-1.0 

mg/kg/day) [l]. Gastrointestinal effects were noted both in the beer-drinkers and in the 

anemic patients. In animals, effects on the testes (degeneration) were found in addition to 

the cardiovascular and hematological effects found in humans [ 1]. Cobalt has not been 

found to cause birth defects in people, but exposure of animals to high doses has resulted 

in effects on the fetus [l]. Cobalt is not known to cause cancer following oral exposure, 

therefore, an oral slope factor has not been derived by the USEP A [ 4]. 

Inhalation Exposure. A chronic inhalation RfC is not available for cobalt [4]. The 

amount of inhaled cobalt that is absorbed depends on the size if the dust particles; the 

smaller the particle, the more likely it is to be absorbed through the lungs (I]. An acute 
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LC50 value of 165 mg/m3 (30-minutes) was reported for rats [I). There is no conclusive 

evidence that inhaled cobalt causes death in humans. The respiratory system is the target 
of inhaled cobalt. Short-term (6 hours) exposure of people to 0.038 mg/m3 resulted in 

difficulty in breathing. More serious effects on the lungs (asthma, pneumonia. wheezing) 

have been found in workers exposed to 0.003 mg/m3, while workers exposed to 0.007 
mg/m3 have also had allergic asthma and skin rashes [I]. The respiratory system is also 

the target of cobalt toxicity in animals. There is no information regarding potential 
effects of inhaled cobalt on reproduction, development, or cancer. An inhalation unit risk 

is not available for cobalt [ 4]. 

Dermal Exposure. There is no information regarding lethal dermal doses of cobalt in 
humans or animals. Dermal exposure to cobalt results in dermatitis that is the result of an 
allergic reaction to cobalt. Exposure levels associated with the dermatitis are not kno·wn 

[ 1 ] . 

ECOLOGICAL TOXICITY 

General. Cobalt is an essential trace nutrient for animals and for some algae. Although 
growth and yield increases have been reported, it is considered non-essential to most 
higher plants [5]. Cobalt does not biomagnify in terrestrial or aquatic food chains. 

Vegetation. The bioavailability of cobalt to plants is primarily regulated by soil pH with 
soil leaching and plant uptake enhanced by lower pH [6]. Phytotoxicity from soil 
containing 50 to 100 ppm occurs in plants and foliar symptoms resembling iron 
deficiency are apparent at these levels [6]. Plants exhibit a '"ide range of species-specific 
tolerances to cobalt. Symptoms of cobalt ph11otoxicity are white. dead margins and tips 

of leaves. chlorosis of new leaves, and stunted gro'"1h [7). Cobalt at concentrations of I 0 
to 400 µg/L inhibited seed germination and concentrations at 100 to 400 µg/L reduced 
plant growth and leaf chlorophyll contents [8). These results were noted for laboratory or 
culture experiments. Naturally occurring excess of cobalt in soils is improbable because 

of soil bonding characteristics. 
. 

Aquatic Life. Cobalt is water soluble when in the form of chloride, nitrate, and sulfate 
salts. At a pH of 7, cobalt is 50 to 80 percent soluble when it is associated with 

ammonium, magnesium, calcium, sodium and potassium [6]. 

Among invert~brates. Daphnia were immobilized by 3.1 to 21.0 mg/L of cobalt, while 
concentrations of 16.0 to 32.0 mg/L were lethal to aquatic insect larvae in four to eight 

days [9]. The 10-day lethal concentration for fish is about 10.0 mg/L [9] . There are no 

USEPA or OEPA aquatic life water quality standards [ 10, 11 ]. 

Wildlife. Cobalt is required by animals because it is the central atom in vitamin B 12 [ 6) . 
Cobalt is relatively nontoxic to animals. No reports of cobalt toxicity attributed to 
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consumption of natural forage were identified. Animal health can be affected by 

consumption of plants containing 100 ppm of cobalt [ 6]. Sheep can tolerate doses of 3 

mg/kg body weight without adverse effects, and 200 mg/kg of cobalt in rats has been 

reported as toxic [ I 2]. 
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CASNUMBER 

7440-50-8 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

COPPER 

PHYSICAL AND CHEMICAL DATA 

·water Solubility: insoluble [1] 
Vapor Pressure: insignificant at 25°C [1] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 8.94 [2] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

Copper is a naturally-occurring element. The concentration of copper in minimally 

disturbed soils varies tremendously. A collection of 1.311 soil samples from across the 

conterminous U.S. determined that 85 percent were less than or equal to 30 ppm. with a 

geometric mean of 17 ppm. but with a maximum value as high as 700 ppm [3]. Copper 

concentrations in Ohio farm soils were found to range from 11 to 3 7 ppm, with a mean 
value of 19 ppm [4]. 

FATE AND TRANSPORT 

Copper is dispersed throughout the atmosphere primarily as a result. of anthropogenic 

activities. Environmental fate processes may transform one copper compound to another; 

however, copper itself is not degraded. Most of the copper in the atmosphere occurs in 

the aeroso~ form, and long-distance transport may occur. Wet or dry deposition is 

expected to be the primary fate process in air. 

Several processes determine the fate of copper in aquatic environments: formation of 

complexes, especially with humic substances; sorption to hydrous metal oxides. clays. 

and organic materials; and bioaccumulation. Organic complexes of copper are more 

easily adsorbed on clay and other surfaces than the free form. The aquatic fate of copper 

is highly dependent on factors such as pH, oxidation-reduction potential. concentration of 

organic matter. and the presence of other metals. In regard to the latter, it has been 
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demonstrated that coprecipitation of copper \\ith hydrous oxides of iron effectively 
scavenges copper from solution. although in most surface waters organic materials 
prevail over inorganic ions in complexing copper [5]. 

Generally, copper is considered to be among the more mobile of the heavy metals in 
surface environments. Seasonal fluctuations have been observed in surface water copper 
concentrations, with higher levels in fall and winter, and lower levels in the spring and 
summer. It is not expected to volatilize from water. Since copper is an essential nutrient, 
it is strongly accumulated by all plants and animals, but is probably not biomagnified (5]. 

The degree of persistence of copper in soil depends on the soil characteristics and the 
forms of copper present. For example, in soils of low organic content, soluble copper 
compounds may move into groundwater at a significant rate. On the other hand. the 
presence of organic complexing agents may restrict movement in soil, and copper may be 
immobilized in the form of various inorganic complexes. It is not expected to volatilize 
from soil. 

HUMAN TOXICITY 

General. Copper is an essential trace element; therefore, toxic effects can result if_ too 
much or too little is taken into the body. The Recommended Dietary Allowance (RDA) 
for copper is 2 to 3 mg/day (0.03 to 0.04 mg/kg/day) [6]. The major targets of copper 
toxicity are the gastrointestinal tract following oral exposure and the lungs follov.-ing 
inhalation exposure [6]. Information regarding the genotoxicity of copper are equivocal. 
USEPA has placed copper in weight-of-evidence cancer Group D, indicating that it is not 
classifiable as to human carcinogenicity [7]. 

Oral Exposure. A chronic oral RID of 1.3 mg/L (0.04 mg/kg/day) is based on a LOAEL 
of 5.3 mg/L for gastrointestinal irritation in humans [8). Approximately 60% of an oral 
dose of copper is absorbed through the gastrointestinal tract [6]. Case studies of human 
suicides indicate that doses of 6 to 637 mg/kg have been fatal [6]. LD50 values are not 
available for animals. In humans, doses greater than 0.07 mg/kg have resulted in 
gastrointestinal effects including vomiting. diarrhea, nausea, abdo~inal pain and a 
metallic taste in the mouth [6]. Adverse effects were also noted in the liver (necrosis) and 
the kidneys (necrosis, tubular damage) of humans following oral exposure [ 6]. Chronic 
toxic effects due to copper are rarely seen except for individuals with Wilson's Disease. 
Wilson's Disease is a genetically determined condition in which the body absorbs and 
retains abnormally high copper concentrations [6]. It is not known whether exposure to 

copper will result in effects on reproduction or development in humans, but animal 
studies indicate that copper exposure may increase fetal monality [ 6]. There is no 
evidence that copper causes cancer in humans or animals, therefore, an oral slope factor 
for cancer is not available [7]. 
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Inhalation Exposure. A chronic inhalation RfC is not aYailable for copper [7]. The 

extent of copper absorption following inhalation exposure is not known. Information 

regarding the fatal dose of copper following inhalation exposure was not located for 

humans or animals. In humans, copper is a respiratory irritant. Short-term inhalation 

exposure to copper dust or fumes (0.075-0.12 mg/m3) results in a condition known as 

"metal fume fever". This condition is a 24-48 hour illness characterized by chills, fever. 

aching muscles, dryness in the mouth and throat and headache [6]. Respiratory effects 

have also been noted in animals [6] . Information is not available regarding potential 

effects on reproduction and development in humans or animals following inhalation 

exposure. There is no evidence that copper exposure causes cancer in human or animals. 

therefore, an inhalation unit risk for cancer is not available [7]. 

Dermal Exposure. Dermal exposure to copper may result in allergic contact dermatitis 

[6]. Other information regarding the toxic effects of dermal exposure to copper are not 

available [ 6]. 

ECOLOGICAL TOXICITY 

General. Copper is an essential trace element or micronutrient for plants and animals. 

However, excessive amounts of the element are toxic [9]. Copper is accumulated by all 

plants and animals, but it has very little if any potential for biomagnification through the 

food chain [ 1 0]. 

Vegetation. Copper retention in soils and bioaYailability to plants are dependent on pH. 

Sorption of copper increases with increasing pH [11]. Copper is held most securely at a 

pH range of 7 .0 to 8.0 [ 12]. Several researchers have reported a decrease in plant copper 

when large amounts of organic matter are present. Copper is strongly chelated in plant 
roots. Phytotoxic concentration of copper ranges from about 70 to 640 ppm in the soil for 

most plants [ 13]. In vascular plants, toxic levels of copper can cause reduced grO\\lh, 

chlorosis. and stunted root development. Toxic copper concentrations also interfere with 

the uptake of iron and other heavy metals [9]. Copper salts have been used effectively to 

control aquatic vegetation, algae, and terrestrial plants invading sewer lines for many 
years. 

Aquatic. , The toxicity of copper to aquatic life varies with hardness (increases with 

decreased hardness), pH (increases with decreased pH), and temperature (increase with 

higher temperatures) [14]. Many studies have been published on the toxicity of copper to! 

fish and other aquatic life forms. Relatively high concentrations of copper may be 

tolerated by adult fish for short periods of time. The critical effect appears to be its 

greater toxicity to young or juvenile fish [ 11]. Reproduction of fish is impaired at 

concentrations of 0.018 to 0.033 mg/L. growlh is reduced at concentrations of 0.0025 to 

0.0184 mg/1 , and survival is reduced at 0.018 to 0.04 mg/1 [9]. The maximum 
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acceptable toxicant concentration for fathead minnows is 0.01 I to 0.018 mg/L. as it 
affects embryo. larval. and early juvenile stages [ I 4]. The 96-hour LC 50 acute toxicity of 

copper sulfate in fathead minnows and bluegills was reported to be 1.4 mg/L and I 0.2 
mg/L respectively, at a water hardness of 400 mg/L CaC03 and a pH of 8.2 [I I] . The 
96-hour LC5o acute toxicity of copper in fathead minnows and creek chub was 0.44 mg/L 
and 0.31 mg/L, respectively, with a water hardness of200 mg.IL CaC03 [I I]. 

Concentrations of 0.015 mg/L produced sublethal effects in crayfish and a 4-day LC50 of 
3.0 ppm [9]. The federal chronic freshwater quality criterion for copper is 38.7 µg/L 
based on a water hardness of 400 mg/L CaC03 [ 15]. The Ohio aquatic life habitat and 
water supply standard for copper is 42.0 µ.g/L based on a water hardness of 400 mg/L 

CaC03 [16]. 

Wildlife. Copper is an essential trace element for animals, \\ith some species, such as 
sheep, being extremely sensitive to excessive concentrations of copper or to certain ratios 
of copper to molybdenum in their forage. Sheep have died after consuming plants and 
soils containing 15 ppm copper (dry weight) [17] . The maximum tolerable dietary level 
for turkey and chickens is .300 ppm [ 18]. However, copper toxicity in mammals and 
birds is of little significance because they possess barriers to copper absorption [I 9]. 
Mammals and birds are I 00 to 1,000 times more resistance to toxic effects than aquatic 

biota. 
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CASNUMBER 

57-12-5 

COMMON SYNONYMS 

None noted. 

CYANIDE 

ANALYTICAL CLASSIFICATION 

Inorganic (wet chemistry). 

PHYSICAL AND CHEMICAL DAT A 

Note: Data is for hydrogen cyanide (HCN). 

Water Solubility: miscible ( l] 
Vapor Pressure: 264.3 mm Hg at )°C (1] 
Henry's Law Constant: 5.1 x I0-2 atm-m3/mole (1] 
Specific Gravity: 0.6884 at 20°C (liquid) [ l] 
Organic Carbon Partition Coefficient: ND 

FATE DATA: HALF-LIVES 

Soil: ND 
Air: ND 
Surface Water: ND 
Groundwater: ND 

NATURAL SOURCES 

Fruits. roots. and leaves of numerous plants [ l ]. 

ARTIFICIAL SOURCES 

Vermicidal fumigants; insecticides; rodenticides; metal polishes; electroplating solutions: 

metallurgical processes [1,2]. 

FA TE AND TRANSPORT 

Cyanides may be found in the environment bound with organic and/or inorganic cations. 

The fate and transport of cyanide, therefore, is dependent upon the properties of the 

cyanide-bound material. Any discussion anempting to encompass all properties of 

cyanide-bound materials is beyond the scope of this assessment. 
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Cyanides may occur in soils as hydrogen cyanide, alkali metal salts, or immobile 

metallocyanide complexes. The fate of cyanides in soil will be largely dependent upon 

pH conditions of that soil. Volatilization of hydrogen cyanide from surface soils is 

expected to be a primary removal mechanism for soils having a pH of 9.2 or less. 

Though cyanide typically does not sorb strongly to soils (or organic matter therein), 

leaching to unprotected groundwaters is not expected to be significant due to the 

probability of cyanide fixation by trace metals found in soils, or transformation of 

cyanide via microbial action. However, if the initial cyanide loading proves toxic to soil­

based microorganisms, leaching to groundwater may be expected. In water. cyanide 

occurs most commonly in the form of hydrogen cyanide. Hydrogen cyanide is removed 

from water primarily by volatilization. The rate of volatilization is also pH-dependent, 

\\11th more rapid volatilization occurring at lower pH values [I]. 

Although simple metal cyanides and hydrogen cyanide are not expected to bioconcentrate 

in aquatic organisms, concentrations of simple metal cyanides have been detected in the 

tissues of fish exposed to waters containing silver and copper metal complexes. There is, 

as welt, no evidence of biomagnification through trophic levels. Adsorption to suspended 

solids and sediments in waters will occur, but is expected to be a minor pathway in 

comparison to volatilization and biodegradation. [I] 

Atmospheric concentrations of cyanide will exist almost exclusively as hydrogen 

cyanide, though small amounts of metal cyanides may exist associated with particulate 

matter. Given the relatively slow degradation rate of hydrogen cyanide in the 

atmosphere, this material has the potential to be transported for long distances. The most 

important removal mechanism for hydrogen cyanide in the atmosphere is via reaction 

with photochemically-produced hydroxyl radicals. Removal of hydrogen cyanide via 

either dry or wet deposition is expected to be a negligible mechanism. Metal cyanides (as 

particulates) will, however, be subject to deposition via gravitational settling and/or 

rainfall washout. [ I ] 

HUMAN TOXICITY 

General. Cyanide is highly toxic to humans following all routes of exposure. Cyanide 

acts by inhibiting enzymes that are needed to use oxygen efficiently, resulting in 

respiratory' arrest. The major targets of cyanide toxicity are the central nervous system, 

the lungs and the heart [1]. Cyanide is not mutagenic and has been placed in weight-of­

evidence cancer Group D, .indicating that it is not classifiable as to human carcinogenicity 

[3] . 

Oral Exposure. A chronic oral RID of 0.02 mg/kg/day is based on the NOAEL of 10.8 

mg/kg/day for weight loss, thyroid effects and nervous system effects in a chronic study 

in rats [3]. Cyanide is readily absorbed following oral exposure. Acute oral LD50 values 
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ranged from 2.7 to 11 mg/kg in rats, 2.34 to 2.70 mg/kg in rabbits and 4.3 mg/kg in mice 
[1 ,2] . In humans, an average fatal dose of 1.52 mg/kg has been calculated based on case 

reports of intentional or accidental poisonings. The lowest reported fatal dose in humans 

was 0.56 mg/kg [l]. Acute oral poisoning results in effects on the gastrointestinal system 
(vomiting), the heart (atrial fibrillation, shallow pulse. inaudible heart sounds), kidneys 

(increased protein output) and nervous system (tremors. stupor, coma). These effects 

have occurred at doses above 15 mg/kg [ 1]. Similar effects have been found in animals. 
Information regarding potential effects of cyanide on reproduction and development in 
humans are not available, but studies in animals indicate that effects on development may 

result following oral exposure [ 1 ]. Cyanide is not knov.-n to cause cancer in humans or 
animals following any route of exposure, therefore, an oral slope factor is not available 

[3]. 

Inhalation Exposure. A chronic inhalation RfC is not available for cyanide [3]. Cyanide 
is readily absorbed following inhalation exposure. Acute inhalation LC50 values vary 
according to duration of exposure: in rats, values ranged from 3.4 ! 7 ppm (10 seconds) to 
142 ppm (60 minutes), and in rabbits, values ranged from 2.200 ppm (45-seconds) to 208 
ppm (35 minutes) [1]. In humans, an average fatal concentration is estimated to be 546 
ppm for a IO-minute exposure. Exposure to 110 to 135 ppm for greater than an hour can 
be life-threatening, while exposure to 18-36 ppm for the same time period may not cause 
any effects [1]. Acute exposures to approximately 6 ppm and above may result in effects 
on the respiratory system (dyspnea, nasal irritation), cardiovascular system (chest pain, 
heart palpitations). gastrointestinal system (abdominal pain. nausea, vomiting), and 
nervous system (lightheadedness. breathlessness, numbness. headaches, and, at higher 
concentrations, coma). Chronic inhalation exposure of workers to comparable 
concentrations results in effects similar to those reported following acute exposure. 
Information regarding the potential effects of cyanide on rcprod~ct;.:,r; a.,d development 
are not available in humans or animals [I]. Cyanide is not known to cause cancer in 
humans or animals following any route of exposure. therefore, an inhalation unit risk is 
not available [3]. 

Dermal Exposure. The average fatal dose of cyanide in humans following dermal 
exposure was estimated to be 100 mg/kg [ 1]. Acute dermal LD 50 values in rabbits ranged 

from 1.0 to 8. 93 mg/kg [ 1). Toxic effects observed following dermal exposure are 

similar to th,ose following other routes of exposure [ 1 ]. 

ECOLOGICAL TOXICITY 

General. Cyanide is a highly lethal, but short-lived noncumulative poison. No evidence 

was found of either cyanide bioaccumulation or biomagnification [ 4]. Hydrogen cyanide 
is the most common and the most toxic of the cyanides. The environmental chemistry of 
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cyanide is complex, with cyanide gas (HCN) and ionic cyanide (CN-) representing the 

toxic chemical forms. 

Vegetation. Cyanide seldom remains biologically available in soils because it is either 
complexed by trace metals, metabolized by various microorganisms, or lost through 

volatilization. In plants, elevated cyanide concentrations inhibit respiration [5]. Some 
plant species, such as arrowgrass (Triglochin sp.) wind wild cherry (Prunus). are natural 
producers of cyano compounds and will have inherent high concentrations of these 
compounds in their tissues. 

Aquatic. Cyanide in aquatic systems exists as simple hydrocyanic acid; as water-soluble 
alkali metal salts, such as potassium cyanide and sodium cyanide; and as metallocyanide 
complexes of variable stability [4]. Cyanide toxicity increases with decreasing pH and 
dissolved oxygen. Cyanide concentrations in the range from 50 to 100 µg/L have proven 
to eventually fatal to many sensitive fishes and levels above 200 µg/L probably are 
rapidly fatal to most fish species [6]. 

The 96-hour LC5o of cyanide for bluegill was 56.0 to 227.0 µg/L and the maximum 
toxicant concentration was -9.3 to 19.8 µg/L [5]. The 96-hour LC5o of cyanide for 
juvenile and adult fathead minnows was 117.0 to 157.0 µg/L and 121.0 to 129.0 µg/L, 

respectively [7]. During chronic exposure, cyanide inhibited spawning in bluegill at 5.0 
µg/L and reduced growth rate in fathead minnows at 35.0 µg/L [5]. The federal chronic 
freshwater quality criterion for cyanide is 5.2 µ.g/L [8]. The Ohio aquatic life habitat and 
water supply standard for cyanide is 12.0 µ.g/L for warmwater and modified wannwater 
habitats [9]. 

Wildlife. Cyanide is acutely toxic to birds and mammals in very small concentrations. 
Cyanide biomagnification in the food chain has not been reported, possibly due to rapid 
detoxification of sub lethal doses by most species, and death at higher doses [ 5]. In 
mallards, a single oral dose of cyanide of 0.53 mg/kg body weight produced no deaths, 
but an LC50 result was produced at 1.43 mg/kg body weight [5]). In rabbits, a single oral 
dose of 10.0 to 15 .0 mg/kg body wight produced a 100 percent kill in _I 4 to 30 minutes 
[5]. 
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CASNUMBER 

72-54-8 

COMMON SYNONYMS 

4,4'-DDD 

p,p' - DDD; 4,4'-Dichlorodiphenyldichloroethane; l. l-Dichloro-2.2-bis(p-chlorophenyl) 

ethane; I, 1 '-(2,2-Dichloroethylidene )bis[ 4-chlorobenzene] 

ANALYTICAL CLASSIFICATION 

Pesticide (organic) 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: Insoluble (maximum 0.16 mg/Lat 25°C) [I] 
Vapor Pressure: 10.2 x 10·7 mm Hg at 30°C [I] 
Henry's Law Constant: 7.96E-6 atm-m3/mole [2] 
Specific Gravity: 1.385 gm/m3 [l] 
Organic Carbon Partition Coefficient: 770,000 [I] 

FATE DATA: HALF-LIVES 

Soil: 2 - 15.6 years (3] 
Air: 17.7 hours - 7.4 days [3] 
Surface Water: 2 - 15.6 years [3] 
Groundwater: 70 days - 31.3 years [3] 

NATURAL SOURCES 

None noted [ 4]. 

ARTIFICIAL SOURCES 

Contact insecticide; pediculicide [ 4]. 

FATE AND TRANSPORT 

Like 4,4'-DDE and 4,4'-DDT, 4,4'-DDD is a highly stable compound difficult to remove from 

soils and waters. It is resistant to photodegradation and/or oxidation [4]. Given the high K
0
c 

value, 4,4'-DDD would be expected to adsorb very tightly to soils and sediments/suspended 

solids in waters. In addition to the high Koc, the low level of solubility suggests little 

probability of groundwater infiltration via leaching. The low values associated with this 

compound for vapor pressure and Henry's Law constant suggest little tendency to volatilize 

from soils or waters. The bioconcentration of similar compounds (namely, 4.4'-DDE and 
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4,4'-DDT) suggests that this compound is likely to bioconcentrate. Biodegration, aerobic or 
anaerobic, is expected to be slo~· [I]. 

HUMAN TOXICITY 

General. Typically, individuals are exposed to a mixture of 4,4'-DDT. 4,4'-DDE and 4,4'­
DDD, and not to the compounds individually. Both 4.4'-DDE and 4,4'-DDD are 
contaminants, as well as degradation and metabolic products, of 4,4'-DDT [l]. Most of the 
available toxicity data deal with 4,4'-DDT. The major targets of the three compounds are the 
central nervous system (CNS) and the liver [l]. Data regarding the genotoxicity of the 
compounds are equivocal [1.5]. The USEPA placed 4,4'-DDT, 4,4'-DDE and 4,4'-DDD in 
weight-of-evidence cancer Group B2, indicating that they are probable human carcinogens 
[6]. 

Oral Exposure. A chronic oral RID is currently not available for 4,4'-DDD [6]. 4,4'-DDD is 
readily absorbed following oral exposure [I]. An oral LD50 value of 113 mg/kg is reported 
for rats [5]. Large doses (8-10 g) of 4,4'-DDD have been administered orally for treatment of 
adrenal cortical cancer and Cushing's syndrome. Side effects resulting from treatment 
include nausea, vomiting. CNS depression and ~kin rash [5]. These effects are reversible 
following termination of treatment. Longer-term administration at doses above 3 g/day may 
result in adrenal cortical atrophy. The therapeutic use of 4,4'-DDD results from its effect on 
the metabolism of adrenal steroid hormone [5]. It is not known whether oral exposure to 
4,4'-DDD v.111 result in effects on human reproduction or development. There is no evidence 
that 4,4'-DDD causes cancer in humans, but studies in animals suggest that oral exposure 
results in liver cancer [5]. The USEPA derived an oral slope factor of 0.24 (mg/kg/day)·1 

based on the incidence of liver tumors in mice [ 6]. 

Inhalation Exposure. A chronic inhalation RfC is not available for 4,4'-DDD [6]. Inhalation 
of 4,4'-DDD is considered to be a minor route of entry because 4,4'-DDD is a large particle 
and, when inhaled, is trapped in the upper regions of the respiratory tract and eventually 
swallowed [ 1 ]. Data are not available regarding the toxicity of inhaled 4.4'-DDD in humans 
or animals [l ]. 

Dermal Exposure. Dermal LD5o values in rabbits range from 1200 to 5000 mg/kg [1,5]. 
Further information regarding the toxicity of dermal exposure to 4,4'-DDD were not located. 

ECOLOGICAL TOXICITY 

General. 4,4'-DDD was widely used as an insecticide until 1972, when its use in the United 
States was banned. However, it is still manufactured and used elsewhere in the world. It is 
also produced from the anaerobic decomposition of 4,4'-DDT in the environment [7]. 

As would be expected from this class of compounds, 4,4'-DDD has a high environmental 
toxicity to invertebrates and is also quite toxic to fish, birds, and mammals. However, the 
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primary concerns related to 4.4'-DDD are its persistence in the environment. its ability to 

bioconcentrate in almost all clas_ses of biota. and its capacity to biomagnify through the food 

chain. 

Vegetation. Although no data was found on the phytotoxicity of 4.4'-DDD. the risk of this 

compound to plants is probably low. According to Micromedex, Inc. [8], enough 4,4'-DDT 

was produced to cover all of the arable land in the world with this compound and its 

metabolites 4,4'-DDD and 4,4'-DDE at a rate of 1.5 pounds per acre. Despite the abundance 
of these chemicals, the scientific literature is virtually devoid of information on 

phytotoxicity. This implies that 4.4'-DDD has low toxicity to plants. 

Like 4,4'-DDT, 4.4'-DDD bioconcentrates in aquatic plants. Studies summarized by 
Micromedex. Inc. [8] show a bioconcentration factor in algae of more than 6.200. Tissue 
concentrations in aquatic vascular plants of 0.5 µg/kg dry weight were found in Finnish 
lakes. Although in-tissue concentrations of DDT may not be toxic to the plants, they are 
important as sources of 4,4'-DDD in higher trophic levels. Concerning the structurally 
similar compound 4,4'-DDT, Johnson and Finley [9] state t.hat "Food s~ms to be more 
important than water as a source of body residues," while a studf on DDE (another 
metabolite of DDT with a similar chemical structure) summarized by the USEPA [7] found 
concentration factors of 104 in mosquito larvae and fish exposed in a food-chain microcosm, 
but only 1 ()2 through aquatic exposure where a food chain did not exist. 

Aquatic Life. Neither the USEPA nor Ohio has established a criterion for 4.4'-DDD for the 
chronic protection of freshwater aquatic life. However, because of the chemical similarities 
between 4.4'-DDD and 4,4'-DDT, it is assumed that the 4,4'-DDT criteria would provide 
adequate protection if applied to 4,4'-DDD. The federal aquatic life criterion for 4.4'-DDT 

for the chronic protection of freshwater aquatic life is 0.001 µg/L [10). The corresponding 
criterion from the state of Ohio for4.4'-DDT is also 0.001 µg/L [l 1). 

4,4'-DDD appears to be slightly less toxic to aquatic fauna than 4.4'-DDT. Acute toxicities 
(96-hour LC50s) for _ 4,4'-DDD for freshwater aquatic invertebrates summarized by Johnson 
and Finley [9] and Micromedex, Inc. [8] ranged from 0.6 µg/L to 380 µg/L , -with 
approximately half of the values above 10 µg/L . Acute toxicities for fish ranged between 18 

µg/L and 70 µg/L 4,4'-DDD for sensitive species such as walleye, bass, and trout, and to 
more than 1,500 µg/L for species such as the catfish and fathead minnow [8). Acute 

toxicities for 4,4'-DDT for batch invertebrates and fish seldom exceed 10 µg/L.A major 
concern to aquatic life is the bioconcentration of 4,4'-DDD. Studies reported by the USEPA 

[7] and Micrornedex, Inc. [8] show bioconcentration factors for invertebrates and fish 
generally ranging from J03 to J05. Bioaccumulation of 4.4'-DDD is important both because 

the chemical can build up to toxic concentrations in the animal's tissues and because it serves 

as a source of toxic levels of 4.4'-DDD to higher trophic levels. The classic example. as 

reported by the USEP A [7]. occurred at Clear Lake. California. This lake was treated three 
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times from 1949 to 1957 with 4,4'-DDD at concentrations of 14 and 20 ppb to control gnats. 

The deaths of numerous grebes (aquatic birds), found to contain up to 1.600 ppm 4,4'-DDD 

in their fatty tissue. prompted examination of 4,4'-DDD levels in fish .. ..\nalysis of nine fish 

species from the lake showed concentrations of DDD in edible fish ranging from 5 ppm to 

221 ppm, with DDD levels in visceral fat exceeding 2,000 ppm in some samples. 

Wildlife. Toxicity of 4,4'-DDD to non-human mammals is indicated by the human toxicity 

information presented earlier, which was based on studies of rodents and rabbits. In the 

body, 4,4'-DDD accumulates chiefly in the adipose tissue, but is also found in significant 

concentrations in the liver, brain, and muscle tissues [12]. Tissue concentrations of 4,4'-DDD 

in both wild rabbits and white-tailed deer collected at 4,4'-DDT-treated system fields ranged 

up to approximately 1.5 ppm and averaged 0.32 ppm for rabbits and 0.62 ppm for deer [8]. 

Birds are also susceptible to 4,4'-DDD poisoning. Studies summarized in Micromedex Inc. 

[8] showed that mallards, ring-necked pheasant, bobwhite quail, and Japanese quail had 5-

day LD50s for ingestion of 4,4'-DDD ranging from 445 ppm to 4,800 ppm. Bioaccurnulation 
also occurs in birds, as evidenced by the Clear Lake incident cited earlier. In other studies 

summarized by Micromedex, Inc. [8], dead or moribund bald eagles collected from 32 states 

had median carcass concentrations of 4,4'-DDD of 10.7 ppm, while ospreys collected from 

six eastern states had maximum wet weight 4,4'-DDD concentrations of 18 ppm in both brain 
and carcass. However, the greatest environmental threat to birds from 4.4'-DDD is associated 

with eggshell thinning and related reproductive failure. Studies cited by Micromedex, Inc. 

[8] showed 89 percent of bald eagle eggs collected from 1969 to 1979 contained measurable 
concentrations of 4,4'-DDD, as did 16 percent of black-crowned night heron eggs collected in 

1979. Steep decline in populations of birds such as eagles, peregrine falcons, as preys, and 
brown pelicans that occupy upper trophic levels prompted the United States and many other 

developed countries to ban the use of 4,4'-DDD and 4,4'-DDT in the early l 970's. 
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CASNUMBER 

72-55-9 

COMMON SYNONYMS 

4,4'-DDE 

p,p' - DDE; 4,4'-Dichlorodiphenylchloroethane; 1, l-Dichloro-2,2-bis(p-ethylphenyl) ethane; 

l , l '-(2,2-Dichloroethylidene)bis[4-ethylbenzene] [I] 

ANALYTICAL CLASSIFICATION 

Pesticide (organic). 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: 0.12 mg/Lat 25°C [2] 
Vapor Pressure: 6.50 x l0E·6 mm Hg at 20°C [2] 
Henry's Law Constant: 6.8 x 10·5 atm-m3/mole [2] 
Specific Gravity: ND [2] 
Organic Carbon Partition Coefficient: 4,400,000 [2] 

FA TE DA TA: HALF-LIVES 

Soil: 2 - 15 .6 years [3] 
Air: 17.7 hours - 7.4 days [3] 
Surface Water: 15 hours - 6.1 days [3] 
Groundwater: 16 days - 31.3 years [3] 

NATURAL SOURCES 

None noted [1 ]. 

ARTIFICIAL SOURCES 

Insecticide [l J. 

FATE AND TRANSPORT 

Like 4,4'-DDD and 4,4'-DDT, 4,4'-DDE is a highly stable compound. Generally, it is 

resistant to photodegradation and/ori oxidation [I). Given the high Koc value. 4,4'-DDE is 
expected to adsorb tightly to soils and sediments/suspended solids in waters. In addition to 

the high Koc value, the low level of solubility suggests little probability of groundwater 

infiltration via leaching through soils. The low vapor pressure and Henry's Law constant 

values suggest little tendency to volatilize from soils and/or waters. 4,4'-DDE has a high 
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bioconcentration factor (51.000). indicating that it is expected to readily bioconcentrate in 
aquatic organisms [4]. Biodegr?dation, aerobic or anaerobic. is expected to be slow. 

HUMAN TOXICITY 

General. Typically, individuals are exposed to a mixture of 4.4'-DDT, 4,4'-DDE and 4,4'­
DDD, and not to the compounds individually. Both 4,4'-DDE and 4,4'-DDD are 
contaminants, as well as degradation and metabolic products, of 4,4'-DDT [2]. Most of the 
available toxicity data deal with 4,4'-DDT. The major targets of the three compounds are the 
central nervous system (CNS) and the liver [2]. Data regarding the genotoxicity of the 
compounds are equivocal, but chromosomal damage has been observed in exposed 
individuals (2). The USEPA placed 4,4'-DDT, 4,4'-DDE and 4,4'-DDD in weight-of­
evidence Group 82, indicating that they are probable human carcinogens [6]. 

Oral Exposure. A chronic oral RID is currently not available for 4,4'-DDE [6]. 4,4'-DDE is 
readily absorbed following oral exposure [2]. Acute oral LD50 values of 880 to 1240 mg/kg 
were reported for male and female rats, respectively, and a range of 700 to 1000 mg/kg was 
reported in mice [5). Symptoms of acute exposure were not reported, but toxic effects on the 
liver (necrosis) and CNS (tremors, ataxia, loss of equilibrium) have resulted in animals 
following long-tenn oral exposure [5]. In one study in humans, no adverse effects were 
noted in an individual given 5 mg (0.07 mg/kg/day) 4.4'-DDE orally for 92 days [5]. Limited 
animal studies indicate that 4,4'-DDE is not likely to affect reproduction or development. 
There is no evidence that 4.4'-DDE causes cancer in humans, but studies in animals suggest 
that oral exposure may result in liver cancer [5). The USEPA derived an oral slope factor of 
0.34 (mg/kg/day)·1 based on the incidence of liver tumors in animals [6). 

Inhalation Exposure. A chronic inhalation RfC is not available for 4.4'-DDE [6]. Inhalation 
of 4,4'-DDE is considered to be a minor route of entry because 4,4'-DDE is a large particle 
and, when inhaled, is trapped in the upper regions of the respiratory tract and eventually 
swallowed [2]. Data are not available regarding the toxicity of inhaled 4,4'-DDE in humans 
or animals [2]. 

Dermal Exposure. No useful infonnation was located regarding dennal exposure to 4,4'­
DDE. 

ECOLOGICAL TOXICITY 
; 

General. 4,4'-DDE is an impurity in 4,4'-DDT and also is fonned as a degradation product of 
4,4'-DDT [7]. It is not manufactured as a commercial product [8]. As would be expected 
from this class of compounds, 4,4'-DDE has a high environmental toxicity to invertebrates 
and is also quite toxic to fish. birds, and mammals. However, the primary concerns related to 
4,4'-DDE are its persistence in the environment, its ability to bioconcentrate in almost all 
classes of biota, and its capacity to biomagnify through the food chain. These problems are 
particularly serious because. unlike 4,4'-DDT and 4,4'-DDD. 4,4'-DDE in biota appears to be 
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a stable end product incapable of being further degraded by biotransformation [8]. This 

characteristic results in 4,4'-DDE being detected in 90 to 100 percent of fish and bird samples 

collected throughout the United States at least 11 years after the use of 4.4'-DDT was banned 

[7]. 

Vegetation. Although no data were found on the phytotoxicity of DDE, the risk of this 

compound to plants is probably low. According to Micromedex, Inc. [7], enough 4,4'-DDT 

was produced to cover all of the arable land in the world with this compound and its 

metabolites, 4,4'-DDD and 4,4'-DDE, at a rate of 1.5 pounds per acre. Despite the abundance 

of these chemicals, the scientific literature is virtually devoid of information on 

phytotoxicity. This implies that 4,4'-DDE has low toxicity to plants. 

Like 4,4'-DDT, 4.4'-DDE bioconcentrates in aquatic plants. Studies summarized by the 

USEP A ( 1979) and Micromedex, Inc. [7] show bioconcentration factors in algae of 103 to 

104. Tissue concentrations in aquatic vascular plants of 2 µg/kg dry weight were found in 

Finnish lakes. Although in-tissue concentrations of 4.4'-DDE may not be toxic to the plants, 
they are important as sources of 4,4'-DDE in higher trophic !eve!s. Ccncer:-.ing the 

structurally similar compound 4.4'-DDT. Johnson and Finley [9] state that "Food seems to be 

more important than water as a source of body residues," while a study on DDE summarized 

by the USEP A [8] found concentration factors of 104 in mosquito larvae and fish exposed in 

a food-chain microcosm, but only 102 through aquatic exposure where a food chain did not 

exist. 

Aquatic Life. Neither the USEP A nor the state has established a criterion for 4,4'-DDE for 

the chronic protection of freshwater aquatic life. However, because of the chemical 
similarities between 4,4'-DDE and 4,4'-DDT, it is assumed that the 4.4'-DDT criteria would 

provide adequate protection if applied to 4,4'-DDE. The federal aquatic life criterion for 4,4'­

DDT for the chronic protection of freshwater aquatic life is 0.001 µg/L [10]. The 

corresponding criterion from the state of Ohio for 4.4'-DDT is also 0.001 µg/L [I I]. 4.4'­

DDE appears to be slightly less toxic to fish than 4,4'-DDT. Acute toxicities (96-hour 

LC50s) from 4,4'-DDE for freshwaJer fish summarized by Micromedex. Inc . [7] ranged from 

32 µg/L to 240 µg/L . Acute toxicities for 4,4'-DDT for fish seldom exceeded 10 µg/L . No 

data were found concerning acute toxicities of 4,4'-DDE to aquatic invertebrates. A major 

concern to aquatic life is the bioconcentration of 4,4'-DDE. Studies reported by the USEPA 

[8] and Micromedex, Inc. [7] show bioconcentration factors for invertebrates and fish 

generally ranging from 103 to 105. Bioaccumulation of 4,4'-DDE is impo~t both because 

the chemical ccµi build up to toxic concentrations in the animal's tissues and because it serves 

as a source of toxic levels of 4,4'-DDE to higher trophic levels. In fish collected from Great 

Lakes watersheds in the early 1980's, 94 percent were positive, with 4,4'-DDE concentrations 

ranging from 15 to 5,800 ppb [7]. More than 3 0 percent of snapping turtles from waters in 

New York had 4,4'-DDE concentrations of greater than 5 ppm [7]. 
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Wildlife. Toxicity of 4.4'-DDE to non-human mammals is indicated by the human toxicity 

information presented earlier, which was based on studies of rodents. In the body, 4,4'-DDE 

accumulates chiefly in the adipose tissue, but is also found in significant concentrations in 

liver, brain, and muscle tissues [12). 

Birds are also susceptible to 4,4'-DDE poisoning. Studies summarized by Micromedex, Inc. 

[7] showed that mallards, ring-necked pheasant, bobwhite quail, and Japanese quail had 5-

day LD50's for ingestion of 4,4'-DDE ranging from 825 to 3,572 ppm. Bioaccumulation also 

occurs in birds. In other studies summarizeq by Micromedex, Inc. [7], I 00 percent of 293 

dead or moribund bald eagles collected in the United States from 1978 through 1981 tested 

positive for 4,4'-DDE and had median carcass concentrations of 4,4'-DDE each year of 2.4 to 

3.3 ppm. Mean 4,4'-DDE concentrations in Pacific black ducks were 331 ppm in fat, 42 ppm 

in wings, IO ppm in liver, and 2.1 ppm in brain [7]. However, the greatest environmental 

threat to birds from 4,4'-DDE is associated with eggshell thinning and related reproduction 

failure. Studies cited by Micromedex, Inc. [7] showed 100 percent of black-crowned night 

heron eggs collected from Colorado and Wyoming in 1979 contained concentration of 4,4'­
DDE ranging from 0.33 to 44 ppm (wet weight) as did 98 percent of colonial \\aterbirds eggs · 

collected from Green Bay and Lake Michigan between 1975 and 1980 (0.30 to 44 ppm wet 

weight). Steep declines in populations of birds such as eagles, peregrine falcons, ospreys, 

and brown pelicans that occupy upper trophic levels prompted the United States and many 
other developed countries to ban the use of 4,4'-DDT in the early l 970's. 
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CASNUMBER 

50-29-3 

COMMON SYNONYMS 

4,4'-DDT 

p,p' - DDT; 4,4'-Dichlorodiphenyltrichloroethane, 1, 1-(2.2,2-T richloroethylidene )bis[ 4-

chlorobenzene] 

ANALYTICAL CLASSIFICATION 

Pesticide (organic). 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: insoluble (maximum 0.0034 mg/Lat 25°C) [1] 
Vapor Pressure: 5.5 x 10-6 mm Hg at 20°C [I] 
Henry's Law Constant: 5.13 x 104 atm-m3/mole [1] 
Specific Gravity: 0.98 - 0.99 gm/ml at 20°C [2] 
Organic Carbon Partition Coefficient: 243,000 [I] 

FATE DATA: HALF-LIVES 

Soil: 2 - 15.6 years [3] 
Air: 17.7 hours - 7.4 days [3] 
Surface Water: 7 - 350 days [3] 
Groundwater: 16 days - 31.3 years [3] 

NATURAL SOURCES 

None. 

ARTIFICIAL SOURCES 

Contact insecticide, pesticide [2]. 

FATE AND TRANSPORT 

Like 4,4'-DDD and 4,4'-DDE, 4,4'-DDT is a highly stable compound and is considered a 

persistent pollutant in soils and waters. It is generally resistant to photodegradation and/or 

oxidative processes [4]. Given the high Koc value, 4 ,4'-DDT is expected to adsorb very 

tightly to soils, sediments and suspended solids in waters. In addition to the high Koc value, 

the low level of solubility suggests linle probability of groundwater infiltration via leaching. 

The low values associated with this compound for vapor pressure and Henry's Law constant 

suggest linle tendency to volatilize from soils or waters. The bioconcentration factor 
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(54,000) associated with this compound suggests a readiness to bioconcentrate in aquatic 
organisms [ 5]. Biodegradation,_ aerobic or anaerobic. is expected to be slow [ 1]. 

HUMAN TOXICITY 

General. Typically, individuals are exposed to a mixture of 4,4'-DDT, 4,4'-DDE and 4,4'­
DDD, and not to the compounds individually. Both 4.4'-DDE and 4.4'-DDD are 
contaminants. as well as degradation and metabolic products, of 4,4'-DDT [l]. Most of the 
available toxicity data deal with 4,4'-DDT. The major targets of the three compounds are the 
central nervous system and the liver [1). Data regarding the genotoxicity of the compounds 
are equivocal [L2]. The USEPA placed 4,4'-DDT, 4,4'-DDE and 4,4'-DDD in weight-of­
evidence Group B2, indicating that they are probable human carcinogens [ 6]. 

Oral Exposure. A chronic oral RfD of 0.0005 mg/kg/day is based on a NOEL of 0.05 
mg/kg/day for liver lesions in a subchronic oral study in rats [6). 4,4'-DDT is readily 
absorbed following oral exposure [1). Oral LD50 values in animals ranged from 87 mg/kg in 
rats to 400 mg/kg in guinea pigs [1.2]. The human oral LD50 value has been estimated at 250 
mg/kg [2]. The initial symptoms of oral poisoning include a burning or prickling sensation 
of the mouth and face, tremor of the extremities, confusion, malaise, headache, fatigue and 
delayed vomiting [2]. These symptoms can occur as soon as 30 minutes after the ingestion of 
a large dose or as long as 6 hours after the ingestion of a small dose. Recovery is usually 
complete within 24 hours after poisoning. Several longer-term studies have been cox:iducted 
in humans [2); no adverse effects were observed follo\.\ing treatment with up to 35 mg daily 
(0.5 mg/kg/day) for 21.5 months. Pathological lesions of the liver and kidneys were reported 
in chronic studies in animals [2]. There is no evidence that 4,4'-DDT affects reproduction or 
development in humans [I]. There is no evidence that 4.4'-DDT causes cancer in humans, 
but studies in animals suggest that oral exposure results in liver cancer [1]. The US EPA 
derived an oral slope factor of 0.34 (mg/kg/day)·1 based on the incidence of liver tumors in 
mice [6]. 

Inhalation Exposure. A chronic inhalation RfC is not available for 4,4'-DDT [6). Inhalation 
of 4,4'-DDT is considered to be a minor route of entry because 4,4'-DDT is a large particle 
and, when inhaled, is trapped in the upper regions of the respiratory tract and eventually 
swallowed [1 ]. In occupationally exposed workers, no overt symptoms of exposure were 
reported, ~!though an increase in neurological effects was suggested [2]. Daily intake in 
workers was estimated to be approximately 18 mg/man (0.25 mg/kg/day) [2]. Limited, short­
term inhalation studies in animals indicate that the central nervous system is the target of 
4,4'-DDT toxicity [2]. An inhalation unit risk of 9.7 x 10·5 was calculated from the oral slope 
factor [6]. 

Dermal Exposure. Dermal LD50 values ranged from 300 mg/kg in rabbits to 3000 mg/kg in 
rats [l ,2]. Dermal contact with 4,4'-DDT does not appear to cause irritation or systemic 
effects [2]. 
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ECOLOGICAL TOXICITY 

General. 4,4'-DDT was widely .used as an insecticide until 1972. when its use in the United 
States was banned. However, it is still manufactured and used elsewhere in the world. As 
would be expected from this class of compounds, 4,4'-DDT has a high environmental toxicity 

to invertebrates and is also quite toxic to fish, birds, and mammals. However. the primary 
concerns related to 4,4'-DDT are its persistence in the environment, its ability to 
bioconcentrate in almost all classes of biota, and its capacity to biomagnify through the food 
chain. 

Vegetation. Although no data were found on the phytotoxicity of 4,4'-DDT, the toxicity of 
this compound to plants is probably low. Since the l 940's, more than 3.5 billion pounds of 
4,4'-DDT have been produced, which is an amount sufficient to cover all of the arable land in 
the world at the rate of 1.5 pounds per acre [7]. Because of the environmental persistence of 
DDT and its metabolites, this application rate would have resulted in a concentration of 4.4'­
DDT, 4,4'-DDD, and/or 4,4'-DDE of approximately 750 µg/kg in arable surface soils 
worldwide. Despite the abundance of these chemicals, the scientific literature is virtually 
devoid of information on phytotoxicity. This implies that 4,4'-DDT, 4,4'-DDD, and 4,4'­
DDE have low toxicities to plants. 4,4'-DDt bioconcentrates in many species of aquatic 
plants. Studies summarized by Micromedex, Inc. [7] show a bioconcentration factor in 
Cladophora (a green algae) of more than 21,000. Bioconcentration factors in aquatic 
vascular plants range from approximately 500 to 14,000. Although in-tissue concentrations 
of 4,4'-DDT may not be toxic to the plants, they are important as sources of 4,4'-DDT in 
higher trophic levels. Johnson and Finley [8] state that "Food seems to be more important 
than water as a source of body residues," while a study on DDE (a metabolite of 4,4'-DDT 
with a similar chemical structure) summarized by the USEPA [9] found concentration factors 
of I 04 in mosquito larvae and fish exposed in a food-chain microcosm. but only 102 through 
aquatic exposure where a food chain did not exist. 

Aquatic Life. The federal aquatic life criterion for 4,4'-DDT for the chronic protection of 
freshwater aquatic life is 0.001 µg/L [IO]. The corresponding state criterion from Ohio for 
4,4'-DDT is also 0.001 µg/L [I l]. 

These standards derive from the high toxicity of 4,4'-DDT to aquatic invertebrates and fish. 

For example, studies cited in Johnson and Finley [8] and Micromedex, Inc. [7] show most 
96-hour LC50s (acute toxicities) for both invertebrates and fish between I and 10 µg/L . 

Generally, an application factor of 0.01 is used to convert acute toxicities to criteria that 

provide for the-chronic protection of aquatic life [12]. 

A major concern to aquatic life is the bioconcentration of 4,4'-DDT. Numerous studies 

reported by the USEP A [9] and Micromedex, Inc. [7] show bioconcentration factors for 
invertebrates and fish generally ranging from 103 to 1 os. Residue accumulations in fish of 

up to 2 million have been reported [ 12]. Bioaccumulation of 4.4'-DDT is important both 
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because the chemical can build up to toxic concentrations in the animal's tissues and because 

it serves as a source of toxic levels of 4,4'-DDT to higher trophic levels. 

Wildlife. Toxicity of 4,4'-DDT to non-human mammals is indicated by the human toxicity 

information presented earlier, which was based on studies of rodents and rabbits. In the 

body, 4,4'-DDT and its metabolites accumulate chiefly in the adipose tissue, but are also 

found in significant concentrations in the liver, brain. and muscle tissues [13]. Cattle and 

swine fed 25 ppm in the diet for 28 days had 4,4'-DDT levels in fat of 22 ppm and 10 ppm, 

respectively [ I 3]. 

Birds are also susceptible to 4,4'-DDT poisoning. Studies summarized by Micromedex. Inc. 

[7] showed that mallards, ring-necked pheasant, bobwhite quail, and Japanese quail had 5-

day LD50s for ingestion of 4,4'-DDT ranging from 300 ppm to 4800 ppm. Bioaccurnulation 

also occurs in birds, with mean wet weight concentrations in muscle tissue from gamebirds 

(goose, quail, and woodcock) in several Tennessee counties ranging from 2.9 mg/kg to 9.9 

mg/kg [14]. Bald eagle carcasses showed 4,4'-DDT concentrations as high as 25 ppm (lipid 
basis), while ospreys accumulated 4,4'-DDT up to 5.7 ppm (wet weight) [7]. However, the 

greatest environmental threat to birds from 4,4'-DDT and its metabolites is associated with 

eggshell thinning and associated reproductive failure. Studies cited by the USEPA [12] 

showed that dietary intake of 4.4'-DDT at more than 3 mg/kg wet weight in natural food 
adversely affected reproduction in captive waterfowl. By the late l 960's. populations of birds 

occupying upper trophic levels, such as eagles, peregrine falcons, ospreys, and brown 
pelicans, had declined sharply because of eggshell thinning caused by 4,4'-DDT and its 

· metabolites in the natural diet. Concerned about these declining populations lead the United 
States and many other developed countries to ban to use of 4,4'-DDT in the early l 970's. 
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CASNUMBER 

132-64-9 

COMMON SYNONYMS 

Diphenylene Oxide 

DIBENZOFURAN 

ANALYTICAL CLASSIFICATION 

Semivolatile Organic 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: IO mg/L at 25°C [I] 
Vapor Pressure: 0.0044 mm Hg at 25°C [I] 
Henry's Law Constant: 9. 73 x I 0-5 atrn-m3 /mole [I] 
Specific Gravity: 1.0886 at 99/4°C [I] 
Organic Carbon Partition Coefficient: 4,600 - 6,350 [I] 

FATE DATA: HALF-LIVES 

Soil: 7 days to 4 weeks [2] 
Air: 1.9 to 19 hours [2] 
Surface Water: 7 days to 4 weeks [2] 
Groundwater: 8.5 to 35 days [2] 

NATURAL SOURCES 

None. 

ARTIFICIAL SOURCES 

Atmospheric emissions result from the combustion of coal, biomass. refuse and diesel fuel. 

Wastewater emissions from coal tar, coal gasification and shale oil operations [I] . 

FA TE AND TRANSPORT 

Dibenzofuran will have very low mobility in soil, and significant leaching is not expected. 

Dibenzofuran is biodegraded readily by microbes in the presence of sufficient oxygen. In 

low-oxygen environments, biodegradation may occur very slowly. If released to water . . 

dibenzofuran may partition to sediments and suspended material. Volatilization from water 

may also be an important process. In the air. dibenzofuran \i..·ill exist primarily in the gas 

phase where it will rapidly degrade by reaction with hydroxyl radicals. A small percentage 

of dibenzofuran in air will be in the particle phase. Removal from air may occur via both dry 
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and wet deposition. Significant bioconcentration of dibenzofuran in aquatic organisms is 

expected to occur [ 1] 

HUMAN TOXICITY 

No useful information was located regarding the toxicity of dibenzofuran in humans or 
animals following any route of exposure. The HEAST indicates that data for dibenzofuran 
are inadequate for quantitative risk assessment [3], but IRIS states that a chronic inhalation 
RfC for dibenzofuran is currently under review [4] . 

Dibenzofuran has been placed in weight-of-evidence cancer Group D, indicating that it is not 
classifiable as to human carcinogenicity [3]. 
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CASNUMBER 

84-74-2 

COMMON SYNONYMS 

Butyl phthalate 

D1-n-BUTYLPHTHALATE 

ANALYTICAL CLASSIFICATION 

Semi volatile-Organic 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: 8. 7 to 13 mg/L at 20°C [ 1] 
Vapor Pressure: 1.0 x 10·5 to 1.4 x 10·5 mm Hg at 25°C [I] 
Henry's Law Constant: 2.8 x 10·7 4.6 x l0·7 atm-m3/mole [I] 
Specific Gravity: 1.04 7 at 20/4 °C [ 1] 
Organic Carbon Partition Coefficient: 169,824 [ 1] 

FATE DATA: HALF-LIVES 

Soil: 2 to 23 days [2~ 
Air: 7.4 hours to 3.1 days [2) 
Surface Water: 1 to 14 days [2] 
Groundwater: 2 to 23 days [2] 

NATURAL SOURCES 

None. 

ARTIFICIAL SOURCES 

Di-n-butylphthalate (DBP) is most commonly used as a plasticizer for epoxy resins and 

polyvinyl chloride (PVC). It is also used in carpet-back coatings. as a concrete additive, as an 

insect repellent, and can be found in cosmetics [3]. 

FATE AND TRANSPORT 

DBP can be released into the environment through emissions and in wastewater during the 

manufacture, use, and burning of materials containing it. In water, it will adsorb moderately 

to particulates and sediment. Pollution in water affects biodegradation. with DBP 

disappearing more rapid!): in moderately polluted water bodies. Biodegradation in soils is 

slow, and once spilled. it will moderately adsorb. When introduced to ground\\·ater, it will 
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degrade under anaerobic conditions. Vapor phase DBP is subject to degradation through the 
reaction with photochemically produced hydroxyl radicals. [4] 

HUMAN TOXICITY 

General. There is no reliable infonnation that DBP has caused adverse health effects in 

humans. The most serious health effects of this compound. as revealed by animal studies, are 
associated with its ability to interfere with normal reproduction [ 1]. The USEPA has placed 
DBP in weight-of-evidence Group D. indicating that it is not classifiable as to 
carcinogenicity [ 5]. 

Oral Exposure. A chronic RID of 0.1 mg/kg/day is based on a NOAEL of 125 mg/kg/day 
and a LOAEL of 600 mg/kg/day for increased mortality in a rat subchronic to chronic oral 
bioassay [5]. Animal studies indicate that DBP is rapidly and extensively absorbed by the 
oral route. Absorption of up to I 00% of an orally-administered dose was reported for rats. 
DBP is of low acute toxicity. The acute oral LD50 is reportedly in excess of 20,000 mg/kg. 
Developmental effects, as well as minor liver and kidney effects have been noted in animals 
follov-.ing oral administration. Rats receiving 600 mg/kg/day or more while pregnant had an · 
increased number of fetal . resorptions. Pregnant rats receiving 1,000 mg/kg/day during 
gestation experienced complete reproductive failure. Oral exposure of male rats for 7 days at 
a dose of 1,000 mg/kg resulted in decreased testicular weight and decreased spenn count [I]. 

Inhalation Exposure. The USEPA does not currently provide an inhalation RfC for DBP 
[5,6]. No reliable information was located regarding the absorption of DBP following 
inhalation exposure in either humans or animals. The health effects reportedly caused in 
animals following inhalation exposure were minor [I]. 

Dermal Exposure. DBP appears to be reasonably well absorbed at a slow. steady rate across 
the skin. The 90-day dennal LD50 for rabbits was reported to be greater than 
4.200 mg/kg/day. Slight kidney damage was also noted at this dose rate. A NOAEL of 
2, I 00 mg/kg/day was identified. In rabbits. a single dermal application of 520 mg/kg/day 
was reported to be slightly irritating to skin and "quite irritating" to mucous membranes [I]. 

ECOLOGICAL TOXICITY 

General. Di-n-butylphthalate (DBP) is a member of the phthalate ester group. Most 
information found in the technical literature dealt with phthalate esters as a group. Autian [7] 
suggests there is evidence that phthalate esters are degraded by microbiota and metabolized 
by fish and animals. As a result, phthalate esters are not likely to biomagnify. DBP has a 

very low volatility. is strongly absorbed to soil. and has a high potential for bioaccumulation 
[8]. 

Vegetation. Arthur D. Little, Inc. [8] estimates that all (99.97 percent) DBP would be sorbed 
on soil. Corn plants showed decreased grov-.th at 2.000 µgig soil concentration. but no 
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effects were reported at 200 µgig (9). Review of the technical literature did not produce any 

other information regarding the ph~1otoxic effects of DBP. 

Aquatic Life. DBP is rapidly metabolize in fish reducing its capability to bioconcentrate. 

Invertebrates accumulated DBP up to 6. 700 times when exposed to water concentrations 

ranging from 0.08 to 0.3 µg/L (IO]. The USEPA (9) cited the 96-hour LC50 for aquatic 

organisms at 100-1,000 ppm. The 96-hour LC50 values are 1.3 ppm for fathead minnow, 

0.73 ppm for bluegill, and greater than 10 ppm for crayfish (11). Fathead minnow embryos 

did not survive exposure to 1.8 mg/L DBP. Hatching and larval survival were affected by 

exposure to 1.0 mg/L DBP, but not to 0.56 mg/L (11). There are no USEPA chronic or acute 

aquatic life \Vater quality criteria (12). The OEPA aquatic life water quality criterion is 190 

µg/L for warmwater and modified warmwater habitats (13). 

Wildlife. Tests show there is a low order of acute toxicity in experimental animals. Rats 

maintained for three generations on diets containing 300 to 500 mg/kg/day or for five 

generations on diets containing 100 mg/kg/day experienced no adverse effects (8). The oral 

LD50 values are 1200 to 12,000 mg/kg body \veight for rats. 5282 mg/kg_ for mice. and 1000 

mg/kg for rabbits (14). Mallard ducks fed a diet containing 10 mg/kg of DBP showed no 
significant accumulation after 5 months of continuous dietary exposure ( 11]. 
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CASNUMBER 

84-66-2 

COMMON SYNONYMS 

DIETHYL PHTHALA TE 

Diethyl phthalate; Ethyl phthalate 

ANALYTICAL CLASSIFICATION 

Semivolatile Organic 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: L080 mg/L at 25°C [I] 
Vapor Pressure: 1.65 x 10·3 mm Hg at 25°C [ 1] 
Henry's Law Constant: 4.8 x 10·7 atm-m3/mole [ 1] 
Specific Gravity: 1.120 at 25/25°C [2] 
Organic Carbon Partition Coefficient: 94 - 526 [ 1] 

FA TE DAT A: HALF-LIVES 

Soil: 3 days - 8 weeks [3] 
Air: 21 hours - 8.8 days [3) 
Surface Water: 3 days - 8 weeks [3] 
Groundwater: 6 days - 16 weeks [3] 

NATURAL SOURCES 

None. 

ARTIFICIAL SOURCES 

It is primarily used as a plasticizer for cellulosic plastics. It has also b~en used as a fixative 
for perfumes, as a solvent to cellulose acetate in varnishes, and as an alcohol denaturant [4). 

FATE AND TRANSPORT 

DEP most often enters the environment through plastic materials containing DEP. Air, water. 
and soil are potential targets, with volatilization and leaching the primary routes of transport. 

When released to both soil and water, DEP biodegrades under aerobic conditions. Oxidation .. 
chemical hydrolysis and volatilization are not expected to be important processes from wet 

soil. DEP may volatilize from dry soil. The Henry's Law Constant suggests volatilization 

may occur in shallow water bodies as opposed to deeper water bodies. Bioaccumulation is 

not expected to be significant. When released to the atmosphere, the vapor form of DEP is 
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emitted and adsorbs to airborne particles. Removal via particulate settling and precipitation is 

expected to occur [ I ) . 

HUMAN TOXICITY 

General. Both the acute and chronic toxicity of DEP appear to be very low (4]. DEP is 

considered to be nonmutagenic and information regarding the carcinogenicity of DEP are not 

available (4]. DEP has been placed in weight-of-evidence cancer Group D, indicating that it 

is not classifiable as to human carcinogenicity [5). 

Oral Exposure. A chronic oral RID of 0.8 mg/kg/day is based on a NOAEL of 750 

mg/kg/day for decreased gro\\<th rate and food consumption. and altered organ weights in a 

subchronic study in rats [5]. DEP is absorbed following oral exposure, but the extent of 

absorption is not known. Acute oral LD50 values of 8600 mg/kg for rats and 6 I 72 mg/kg for 

mice were reported [4). Information regarding the short- or long-term effects of ingested 

DEP in humans is not available. Animal studies indicate that ingested DEP has low toxicity, 

with effects on growth and organ weights reported only at high doses [4,5]. There is no 

information regarding effects of ingested DEP on reproduction or development in humans or 

animals. Teratogenic effects were reported in <l?imals, however, following intraperitoneal 

administration ofDEP. An oral Slope Factor for cancer is not available for DEP [5]. 

Inhalation Exposure. A chronic inhalation RfC for DEP is not available [5]. It is not known 

if DEP is absorbed following inhalation exposure because the only reported effects observed 

following inhalation exposure are portal-of-entry effects (respiratory system effects) [4,6). 

An acute inhalation LC50 value of 7510 mg/m3 was reported for rats [4). Inhaled DEP has 

not been reported to be fatal to humans. Exposure to heated vapors of DEP may result in 

transient irritation of the nose and throat [6). Other reported symptoms of toxicity include 

conjunctivitis. corneal necrosis, respiratory tract irritation, dizziness, nausea and eczema [6). 

There is no information regarding effects of inhaled DEP on reproduction or development in 

humans or animals. Teratogenic effects were reported, however, in animals following 

intraperitoneal administration of DEP. An inhalation Unit Risk for cancer is not available for 

DEP (5). 

Dermal Exposure. An acute dermal LD50 value of 3000 mg/kg was reported for guinea pigs 

[4]. No other useful information was located regarding effects in humans or animals 

following dermal exposure to DEP. 
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CASNUMBER 

117-84-0 

COMMON SYNONYMS 

D1-N-OCTYLPHTHALATE 

Dioctyl phthalate; Octyl phthalate 

ANALYTICAL CLASSIFICATION 

Semivolatile Organic 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: 0.285 mg/Lat 24°C [I] 
Vapor Pressure: 1.2 mm Hg at 200°C [I] 
Henry's Law Constant: 2.2 x 104 atm-m3/mole [2] 
Specific Gravity: 0.99 at 20/20°C [1) 
Organic Carbon Partition Coefficient: 19.000 [2] 

FA TE DAT A: HALF-LIVES 

Soil: 7 days - 4 weeks [3] 
Air: 4.5 hours - 1.9 days [3] 
Surface Water: 7 days - 4 weeks [3] 
Groundwater: 14 days - I year [3] 

NATURAL SOURCES 

None. 

A~TIFICIAL SOURCES 

Emissions from the manufacture. recycling and processing of plastics; leaches from 

plastic tubing, containers, etc.; used as organic pump fluid [ l]. 

FATE AND TRANSPORT 

Given its high Koc value, di-n-octylphthalate \\ill strongly adsorb to soils and sediment 

and is unlikely to leach to groundwater. Di-n-octylphthalate will slowly biodegrade with 

acclimation. Some volatilization from environmental media will occur and aerobic 

biodegradation may be extensive. Di-n-octylphthalate will bioconcentrate in aquatic 

organisms, especially in species where little or no metabolism occurs. If released to air. 
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di-n-octylphthalate will be primarily in aerosol form and will be subject to gravitational 
settling and photodegradation by hydroxy radicals [1.2]. 

HUMAN TOXICITY 

General. Very little information is available regarding the toxicity of di-n-octylphthalate 
in humans or animals. There is no evidence that di-n-octylphthalate is mutagenic or 
carcinogenic in humans or animals. Di-n-octylphthalate has not been placed in a weight­
of-evidence group by the USEPA [4] . 

Oral Exposure. A chronic oral RID of 0.02 mg/kg/day is based on a LOAEL of 175 

mg/kg/day for increased liver and kidney weight and increased SGOT and SGPT activity 
in a subchronic study in rats [5]. Di-n-octylphthalate is absorbed following oral 
exposure, but the extent of absorption is not known. An acute oral LD50 value of 6513 

mg/kg was reported for mice [ 6]. It is not known if ingested di-n-octylphthalate is fatal to 
humans. There is no evidence that ingested di-n-octylphthalate causes reproductive or 
developmental effects in humans or animals, but teratogenic effects have been reported 
following intraperitoneal injection in animals [7). An oral Slope Factor for cancer is not 
available for di-n-octylphthalate [4]. 

Inhalation Exposure. Information regarding effects resulting from the inhalation of di-n­
octylphthalate have not been reported in humans or animals. Consequently, a chronic 
inhalation RfC and an inhalation Unit Risk for cancer are not available [4]. 

Dermal Exposure. Di-n-octylphthalate is a skin and eye irritant in animals [6] .. Further 
information regarding toxic effects of di-n-octylphthalate follov.ing dermal exposure are 
not available. 

ECOLOGICAL TOXICITY 

General. Di-n-octylphthalate is one of the least studied phthalate esters. Most 
information found in the technical literature dealt with phthalate esters as a group. Autian 
[8] suggests there is evidence that phthalate esters are degraded ?Y microbiota and 
metabolized by fish and animals. As a result, phthalate esters are not likely to 
bioconcentrate or biomagnify. 

Vegetation. Review of the technical literature did not produce information regarding the 

phytotoxic effects of di-n-octylphthalate. 

Aquatic Life. McCarthy and Whitmore [9] reported that exposure of embryos and larvae 
of fathead minnows to di-n-octylphthalate at concentrations as high as IO mg/L did not 

affect survival of either life stage. Hatching, however, was significantly decreased at I 0 
mg/L but not at 3.2 mg/L. There are no USEP A or OEPA aquatic life water quality 
criteria established for di-n-octylphthalate [l 0, I I]. 
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Wildlife. Review of the technical literature produced little information regarding toxicity 

of wildlife to di-n-octylphthalate. Sax [12] reported an oral LD50 for mice as 6.513 

mg/kg. 
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ENDOSULF AN/ENDOSULF AN SULFATE 

GENERAL 

Endosulfan is a widely-used insecticide. It is a mixture of two isomers, kno1wn as 

endosulfan I ( a-endosulfan) and endosulfan II (b-endosulfan) [ l]. The information presented 

below pertains to the mixed isomers unless otherwise specified. 

CASNUMBERS 

Endosulfan 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 

I 15-29-7 
959-98-8 
33213-65-9 
1031-07-8 

COMMON SYNONYMS 

Endosulfan: Thiodan, [ 1]. 

Endosulfan I: a-Endosulfan. a-Thiodan, [ 1]. 

Endosulfan II: Endosulfan, b-endosulfan, b-Thiodan, [ 1]. 

ANALYTICAL CLASSIFICATION 

Pesticide. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: 0.45 to 0.51 mg/L at 20°C [2] 
Vapor Pressure: 1.0 x l 0·5 mm Hg at 25°C [2] 
Henry's Law Constant: 1.0 x 10-5 atm-m3 /mole at 25°C [ l] 
Specific Gravity: 1. 75 [3] 
Organic Carbon Partition Coefficient: 3, I 62 [ 1] 

FATE DATA: HALF-LIVES 

For the technical-grade mixture of endosulfan (approximately 64-76% endosulfan I and 29-

32% endosulfan II). 

Soil: 4.5 hours to 9.1 days [4] 
Air: 2.5 to 24.~ hours [4] 
Surface Water: 4.5 hours to 9.1 days [4] 
Groundwater: 4.5 hours to 9.1 days [4] 

NATURAL SOURCES 

None[l]. 
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ARTIFICIAL SOURCES 

Non-systemic. contact insecticide. [3,5] 

FATE AND TRANSPORT 

Endosulfan is a colorless-to-bro'"'n crystalline solid with a sulfur dioxide odor. Technical 
endosulfan is composed of a-endosulfan (64 to 76%) and b-endosulfan (29 to 32%). For 
releases of endosulfan to soil, the primary removal/transport mechanisms will be hydrolysis 

and biodegradation, especially under alkaline conditions. In addition, endosulfan deposited 
upon the soil surface may photolyze. Given the low level of water solubility and the low 
sorptive capability of endosulfan, volatilization and leaching to groundwaters are not 
expected to be significant. For releases to surface waters, hydrolysis under alkaline 
conditions is expected to proceed readily; neutral and acidic waters slow the rate of 
hydrolysis. Biodegradation and volatilization from surface waters should also be significant 
removal/transport mechanisms. Products of biodegradation and/or abiotic degradation 
include endosulfan sulfate (the primary metabolite) under aerobic conditi~ns, a.T1d endosulfan 
diol and endosulfan-a-hydroxy ether under anaerobic (methanogic) conditions. Finally, 
oxidation of endosulfan in waters may also be expected. to a lesser degree. Given the high 
Koc (values from 2.344 to 6,761) and BCF (values from 2,754 to 28,840) for endosulfan. its 
isomers, and the primary metabolite (endosulfan sulfate). bioconcentration in aquatic 
organisms is expected to be significant. Atmospheric concentrations of endos~fan are 
predicted to undergo reaction with photochemically-produced hydroxyl radicals. Adsorption 
of endosulfan onto particulate matter may increase the atmospheric residence time. In 
addition, photolysis may also prove to be a removal mechanism for atmospheric endosulfan. 

Of the two isomers endosulfan I exhibits a greater potential for bioconcentration, sorption to 
organic matter. and. therefore, a more limited mobility from soils to groundwater or surface 
water (via leaching and runoff). The main product of degradation. endosulfan sulfate, 
exhibits this trait of immobility and bioconcentratibility as well [2]. 

HUMAN TOXICITY 

General. Endosulfan has caused nervous system damage and death in humans and animals. 
Adverse effects to the liver, kidney, blood, immune system. and reproductive organs have 
also been observed in laboratory animals [l ]. The USEP A has not evaluated endosulfan for 
evidence of human carcinogenicity [6,7]. 

Oral Exposure. A chronic oral RID of 0.006 mg/kg/day is based on a NOAEL of 0.6 
mg/kg/day for reduced body weight gain and increased instances of marked progressive 
glomerulonephrosis and blood vessel aneurysms in a chronic study in rats, and a NOAEL of 
0.57 mg/kg/day for decreased weight gain and neurological findings in a subchronic study in 
dogs [6]. There is indirect evidence that endosulfan is absorbed following ingestion by 
humans. Studies in mice indicated that absorption could be as high as 78% and 85% for a-
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and b-endosulfan. respectively. The acute oral LD50 in rats ranges from 76 mg/kg for a ­

endosulfan to 240 mg/kg for b-endosulfan. In laboratory animals ingestion has resulted in 

damage to the nervous system. lungs, blood, liver. kidney. immune system, and reproductive 

organs in both males and females. Adverse developmental effects have also been noted. A 

number of human deaths have been attributed to ingestion of endosulfan. but the amounts 

have not been quantified. The symptoms of exposure included gagging, vomiting. diarrhea. 

agitation, v.Tithing, unconsciousness, cyanosis, dyspnea. foaming of the mouth, and noisy 

breathing. In one case of attempted suicide. approximately 60 mg (roughly 0.86 mg/kg) was 

ingested by a 20-year-old man. Tachycardia, hypertension. and cardiogenic shock followed. 

Respiratory distress lasted about 2 weeks. [ 1]. 

Inhalation Exposure. The USEP A does not currently provide an inhalation RfC for 

endosulfan [ 6, 7). Indirect evidence indicates that endosulf an is absorbed following 

inhalation in both humans and animals. A 4-hour LC50 value of 350 mg/m3 was reported for 

male rats. Details on this study are lacking. Adverse neurological effects have been 

observed in humans following inhalation of endosulfan. However. confoundir2g factors in 

these studies ( e.g .. chronic alcohol consumption) limit their usefulness [ 1). 

Dermal Exposure. Animal studies provide indi_rect evidence that endosulfan is absorbed 

follov.ing dermal exposure. The dermal LD50 in rabbits has been reported to range from 

167 to 182 mg/kg. The most prominent signs of acute overexposure to endosulfan following 

dermal contact are neurological; that is, muscle tremors. hyperactivity, and convulsions. 

Adverse effects on the liver, kidney, and blood have also been noted following dermal 

exposure in experimental animals [ 1]. 
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GENERAL 

ENDRIN 
ENDRIN KETONE 

ENDRIN ALDEHYDE 

Endrin is a pesticide that has been used to control insects and rodents. It is not currently 

produced or sold for general use in the United States. Endrin ketone is a breakdown product 

of endrin [I). Linle information pertaining to endrin ketone was located; therefore. all 

information in this profile applies specifically to endrin unless explicitly stated otherwise. 

CASNUMBERS 

Endrin 
Endrin ketone 
Endrin aldehyde 

72-20-8 
53494-70-5 
7421-93-4 

COMMON SYNONYMS 

Endrex, hexadrin, mendrin, nendrin [2,3.4] 

ANALYTICAL CLASSIFICATION 

Pesticide 

PHYSICAL AND CHEMICAL DAT A 

Note: Data below for Endrin 

Water Solubility: 0.25 mg/Lat 25°C [I] 
Vapor Pressure: 7.0 x 10·7 mm Hg [2] 
Henry's Law Constant: 5.0 x 10·7 atm-m3/mole [2] 
Specific Gravity: 1. 7 at 20/4 °C [I] 
Organic Carbon Partition Coefficient: 8,318 [2] 

FATE DATA: HALF-LIVES 

Soil: NR 
Air:NR 
Surface Water: NR 
Groundwater: NR 

NATURAL SOURCES 

None noted. 
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ARTIFICIAL SOURCES 

Insecticide: a\·icide: rodenticide [3,4]. 

FATE AND TRANSPORT 

Endrin is a white, odorless, crystalline solid when pure. or a light-tan solid with a faint 

chemical odor when at technical- grade purity. It is soluble in acetone, benzene, carbon 

tetrachloride, hexane, xylene, aromatic hydrocarbons, esters, and ketones, but only 

marginally soluble in water. Releases of endrin to soils are highly resistant to degradation of 

any form. Endrin sorbs strongly to organic matter in soils and, therefore, can be expected to 

be highly immobile in soils. Endrin has, however, been detected in ground\vater samples; 

this suggests that leaching may be possible under certain conditions. In addition, small 

amounts of endrin may volatilize to the atmosphere. The most prominent mechanism for 

transport to surface waters. other than direct discharge. is \·ia sorption to particulate matter 

and subsequent soil erosion after rainfall or irrigation incidents. The primary 

removal/degradation mechanism in surface waters is photoisomerization_ of endrin to endrin 

ketone. Endrin will adsorb strongly to suspended solids/sediments in waters: this strong 

sorption will reduce the rate of volatilizatio_n from surface waters. Endrin resists 

biodegradation in soils and aerated waters; biodegradation may occur in flooded soils and 

anoxic waters (anaerobic conditions) at a somewhat enhanced rate. Products of microbial 

degradation include aldehydes and ketones. of which endrin ketone was the only metabolite 

identified. Typically, though, endrin will prove highly persistent in soils and waters._ Given 

the high BCF of 15,136 for endrin, bioconcentration in aquatic organisms should be expected 

to be significant. Endrin found in the atmosphere is expected to exist primarily associated 

with particulate matter (via sorption). with small amounts found in the vapor phase. The 

primary removal/degradation mechanism for endrin in the atmosphere is predicted to be 

photoisomerization to endrin ketone. Additionally, reactions with hydroxyl radicals may be 

expected [2,4 ]. 

HUMAN TOXICITY 

General. Endrin is a central nervous system depressant and hepatotoxin in humans. There is 

evidence that endrin may cause chromosomal damage [5]. The USEPA does not currently 

provide any toxicity values for endrin ketone or endrin aldehyde [5,6]. The USEPA has 

placed endrin in weight-of-evidence Group D, indicating that it is not classifiable as to 

carcinogenicity in humans [5]. 

Oral Exposure. A chronic RID of 3 x I 0-4 mg/kg/day is based on a NOEL of 0.025 

mg/kg/day and a LOAEL of 0.05 mg/kg/day determined for histological lesions in the liver 

and occasional convulsions following dietary administration to dogs [5]. Human case studies 

have reported that endrin is absorbed following oral exposure. No quantitative data were 

available regarding absorption by humans or animals. The oral LD50 in male rats reportedly 
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ramies from 28.8 to 43.4 mg/kg. while that for female rats ramies from 7.3 to 16.8 mg/k12:. A - - - - - -
number of human deaths have been linked to ingestion of endrin. In one case. flour 

containing 2,153 to 3.367 ppm was used to make bread, which was then consumed by up to 
1.600 people. Twenty-six deaths occurred within 12 hours of the onset of symptoms [1]. A 

dose of 1 mg/kg may cause symptoms in humans [5]. Symptoms of oral exposure in humans 

and/or other mammals include central nervous system effects such as muscle contractions. 
hyperexcitability, and convulsions; degeneration of liver, kidney, and brain; and pulmonary 

edema. A single 1.5 mg/kg dose of endrin administered to pregnant hamsters had serious 

adverse effects on fetal development of the brain and spinal cord [I]. 

Inhalation Exposure. The USEPA does not currently provide an RfC for endrin [5.6]. Case 
reports of occupational exposure, as well as animal studies indicate that absorption takes 

place following inhalation exposure. However, no information was located on the rate and 
extent of such absorption. Six species of mammals were exposed to a concentration of 
I 5 mg/m3 for 7 hr/day. 5 days/week, for I 30 exposures; 20% of the animals died. The dead 
animals were characterized by degenerative changes to the kidney, iiver. ~d brain. Deaths in 
humans exposed occupationally have not been reported, although tonic-clonic contractions 
and seizures have been noted. Human and animal data suggest that death by inhalation is 
unlikely at typical concentrations encountered. Symptoms of exposure in humans are related 
to central nervous system effects, and include twitching and jerking of muscles. dizziness. 

mental confusion, and seizures [l]. 

Dermal Exposure. Endrin is rapidly absorbed through human skin. Symptoms appear 
between 20 minutes and 12 hours after exposure [5]. Rabbits exposed dermally experienced 
toxicity and death. indicating absorption. No quantitative data were available regarding 
absorption by humans or animals. A minimum lethal dose of 94 mg/kg and a NOAEL of 
60 mg/kg was determined for rabbits by dermal exposure. Symptoms of intoxication 
following dermal application in rabbits include convulsions, tremors. twitching. salivation. 
Iacrimation, shallow breathing, brain degeneration, fatty degeneration of the liver. and 

degenerative changes in the kidney [l ]. 

ECOLOGICAL TOXICITY 

General. Endrin was developed and widely used as an insecticide. As would be expected 
from this class of compounds, it has a high environmental toxicity for invertebrates and is 

also quite toxic to fish, birds, and mammals. It shows strong tendencies for bioaccurnulation, 

with bioconcentration factors in aquatic systems on the order of 104 in invertebrates and fish, 

and 103 for algae (USEP A, I 979; [7 .8]. 

Vegetation. Endrin is a very stable. chlorinated hydrocarbon insecticide with a soil half-life 

of 14 years or more [8]. It has a low water solubility and strongly adsorbs to the soil [8]. 

Therefore, endrin in soils would have a low bioavailability to plants. 
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Prager [7] included ph)'totoxicity infonnation for terrestrial plants in a reviev.· article on 

endrin. Studies included in this review showed that endrin in the soil at concentrations of 1 

to 30 ppm produced physiological effects in several crop species. At 100 ppm in soil, endrin 

significantly decreased the fresh weight of corn and bean plants. The gro\\'lh rate of onion 
seedlings in soils containing approximately 1 ppm endrin was not affected. The use of 0.5 

percent endrin as a coating for Douglas fir seeds had no significant effect on either 

germination or seedling growth. The use of 0.1 percent endrin to coat barley seeds had no 
effect on gennination, but resulted in significantly reduced seedling height at 7 days and 

significantly higher pollen sterility in mature plants. 

Toxicities of endrin to aquatic plants vary. Studies summarized by Prager [7] show 
inhibition of growth in freshwater algae at concentrations ranging from 0.475 mg/L to 20 
mg/L. Endrin has been shown to bioaccumulate in freshwater algae. with bioconcentration 
factors ranging from 100 to 4,600 [7,8] No data were found on the toxicity of endrin to 
freshwater vascular plants or its bioaccumulation in these life forms .. 

Aguatic Life. The federal criterion for endrin for the chronic protection of freshwater aquatic · 
life is 0.0023 µg/L [9]. The corresponding criterion from the State of Ohio for endrin in 
warmwater habitats is 0.002 µg/L [10]. 

These standards derive from the high toxicity of endrin to aquatic invertebrates and fish. For 
example, studies cited in several review articles [ I I, 7 ,8] show 96-hour LC50s ( acute 
toxicities) for invertebrates range from 0.08 to 64 µg/L, with most values between I and I 0 
µg/L . Acute (96-hour) LC50s for fish were between 0.1 µg/L and 4 µg/L '"ith most values 
less than I µg/L. Generally, an application factor of 0.01 is used to convert acute toxicities to 
criteria that provide for the chronic protection of aquatic life [ 11]. 

A major concern for aquatic life is the bioconcentration of endrin. Studies have sho\\TI 
concentration factors ranging from 8,600 to 49,000 in snails, and from 7,000 to 15,000 in 
several species of freshwater fish [11, 7,8]. However. endrin has been found to be eliminated 
quickly in aquatic vertebrates after tennination of exposure. In studies cited by the USEP A 
[ 11 ], endrin levels in channel catfish and flagfish declined by 95 perc~nt in 13 and 5 days. 
respectively, while tissue residues of 78 ppb in marine spot were reduced below detection 
levels in 13 days. 

Wildlife. Toxicity of endrin to non-human mammals is indicated by the human toxicity 
information presented earlier, which was based on studies of rodents. dogs, and rabbits. Ljke 

other organochlorines, endrin tends to accumulate most heavily in adipose tissue [7]. 
However. as in aquatic vertebrates, nonlethal doses of endrin are rapidly excreted [7]. As a 

result, endrin does not bioconcentrate in the tissues of mammals as it does in lower animals. 
For example. dogs, cattle, and swine that were fed nonlethal doses of endrin from 4 weeks to 

18 weeks had adipose tissue concentrations of endrin ranging from 0.25 to 8 times those in 

their diets [7]. However, these levels would be expected to decline rapidly. The biological 
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tissue half-life of endrin in rats is 3 to 4 days, and in rabbits. more than 96 percent of 

radioactively labeled endrin was excreted in 49 days [7]. 

Birds are also susceptible to endrin poisoning. Studies summarize by Micromedex. Inc. [8] 

showed that mallards. ring-necked pheasant, bobwhite quail. and Japanese quail had 5-day 

LC50s for ingestion of endrin ranging from 14 ppm to 22 ppm. However, as with mammals, 

bioaccumulation in bird tissues is limited by the ability of this biological class to excrete 

endrin. For example. after endrin was eliminated from their diets. mallard drakes with endrin 

tissue concentrations of 4.25 ppm eliminated 50 percent of the endrin in their tissues within 3 

days, lost 50 percent of the remaining tissue endrin in the next 9 days. and had eliminated 90 

percent of the original tissue burden of endrin in 33 days. 
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GENERAL 

HEPTACHLOR 
HEPTACHLOR EPOXIDE 

Heptachlor is a man-made insecticide. It is a component of the pesticide chlordane. 
Heptachlor epoxide is a breakdo\\-11 product of heptachlor. 

CASNUMBERS 

Heptachlor 
Heptachlor Epoxide 

76-44-8 
I 024-57-3 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Pesticide (organic). 

PHYSICAL AND CHEMICAL DAT A 

Characteristic 

Water Solubility at 25°C (mg/L) [I]: 
Vapor Pressure at 25°C (mm Hg) [l]: 
Henry's Law Constant at 25°C (atm-m3/mole) [I] : 
Specific Gravity at 9/4°C [2]: 
Organic Carbon Partition Coefficient [2]: 

FA TE DAT A: HALF-LIVES 

Medium 

Soil [3]: 
Air [3] : 
Surface Water [3]: 
Gr~mndwater [3]: 

NATURAL SOURCES 

None [2]. 

HEPTACHLOR 
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Heptachlor 

23.1 hr to 5.4 da 
59 min to 9.8 hr 
23.1 hr to 5.4 da 
23 .1 hr to 5.4 da 

Heptachlor 

0.18 
4 X 104 

1.48 X I o-3 

1.57 
21.878 

Heptachlor 
Epoxide 

33 da to 1.5 yr 
6 hr to 2.5 da 

33 da to 1.5 yr 
1 da to 3.0 yr 

Heptachlor 
Epoxide 

0.200 
1.95 X 10-5 

3.2 X J0-5 

ND 
2.188 to 23.442 
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ARTIFICIAL SOURCES 

Heptachlor was manufactured ·in the past for use as an insecticide. Since 1983 its use has 
been restricted to termite control. Chemical and biological transformation of heptachlor in 
the environment produces heptachlor epoxide. Heptachlor epoxide is not produced 
commercially, nor is it normally present in commercial heptachlor [L2,4]. 

FATE AND TRANSPORT 

Heptachlor strongly adsorbs to soils and should not leach extensively to groundwater. In 
soil, heptachlor will degrade . to 1-hydroxychlordene and heptachlor epoxide, among other 
species. Volatilization from soil surfaces will be significant. Significant biodegradation 
occurs under both aerobic and anaerobic conditions. The volatilization half-life of heptachlor 
in aquatic media is estimated to range from 2 to 10 days. Heptachlor is expected to exist 
almost entirely in the vapor phase in ambient air. Reactions \\-ith photochemically-produced 
hydroxyl radicals and ozone in the atmosphere may be important fate processes. The 
physical removal of heptachlor from air by rainfall is of limited importan~~ [ 1 ]. 

Heptachlor epoxide adsorbs strongly to soils and sediments/suspended solids in \Vaters. On 
the soil surface, heptachlor epoxide may slowly photodegrade or volatilize. although it is 
expected to persist for many years. This compound is not expected to leach significantly to 
lower soil layers or to groundwaters. Little or no biodegradation. under aerobic or anaerobic 
conditions, is expected to occur in either soils or waters. In surface waters. photolysis may 
occur significantly in the presence of photosensitizers. Slow volatilization may occur as 
well, but is not considered a primary loss mechanism. Heptachlor epoxide, given its vapor 
pressure value, is expected to be found in the vapor phase, as well as adsorbing to particulate 
matter, in ambient air. Atmospheric loss mechanisms include vapor-phase reactions with 
hydroxyl radicals (considered an important process). gravitational setting of particulate 
matter, and atmospheric washout of heptachlor epoxide via rainfall. Wet deposition of 
heptachlor epoxide is considered to be the primary contamination mechanism of lakes. 
Atmospheric photolysis of heptachlor epoxide is expected to occur, as \veil as photolytic 
reactions occurring on plant surfaces (degradation products are ketones~. This photolytic rate 
is affected by the form of solid material and the intensity of illumination. Finally, 
bioconcentration of this material in aquatic organisms is expected to occur readily [l]. 

HUMAN TOXICITY 

General. Humans and animals may take in heptachlor epoxide directly, or they may produce 

it themselves following exposure to the insecticide heptachlor. Tremors and convulsions 
have been observed in humans and animals exposed to heptachlor. No reports of human 
fatalities were located [2]. The USEPA has placed both heptachlor and heptachlor epoxide in 
weight-of-evidence Group B2. indicating that they are probable human carcinogens [5]. 
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Oral Exposure. A chronic RID for heptachlor of 5 x 10-1 mg/kg/day is based on a NOEL of 

0.15 mg/kg/day and an LEL of 0.25 mg/kg/day determined for increased liver weight in a 

chronic rat feeding study. A chronic RID for heptachlor epoxide of 1.3 x 10-5 mg/kg/day is 

based on an LEL of 0.0125 mg/kg/day determined for increased liver-to-body weight ratio 

following subchronic administration to dogs [5]. Both heptachlor and heptachlor epoxide are 

absorbed after oral administration to rats. The acute oral LD50 values for heptachlor in 

rodents range from 40 to 162 mg/kg. The acute oral LD50 values for heptachlor epoxide in 

rats, mice, and rabbits range from 39 to 144 mg/kg. No information was available on human 

fatalities resulting from the ingestion of heptachlor or heptachlor epoxide. Cataracts and 

decreased postnatal survival were reported in the progeny of rats fed diets containing 

heptachlor [2]. An oral slope factor of 4.5 (mg/kg/day)·1 is based on hepatocellular 

carcinomas observed in mice following dietary exposure to heptachlor. An oral slope factor 

of 9.1 (mg/kg/day)·1 is based on hepatocellular carcinomas observed in mice follov.ing 

dietary exposure to heptachlor epoxide [ 5]. 

Inhalation Exposure. The USEPA does not currently provide RfC values for heptachlor or 

heptachlor epoxide [5.6]. Heptachlor epoxide is absorbed following inhalation. Heptachlor 

and heptachlor epoxide inhalation may cause blood dyscrasias [2A]. An inhalation unit risk 

of 0.0013 (mg/m3)·1 for heptachlor is based on hepatocellular carcinomas observed in mice 

following dietary exposure. An inhalation unit risk of 0.0026 (mg/m3)·1 for heptachlor 

epoxide is also based on hepatocellular carcinomas observed in mice following dietary 

exposure [5]. 

Dermal Exposure. Heptachlor is readily absorbed through the skin. The dermal LD50 for 

heptachlor is I 95 to 250 mg/kg/day in rats. · No information specifically on heptachlor 

epoxide was located [2]. 

ECOLOGICAL TOXICITY 

General. Heptachlor was developed and widely used as an insecticide for more than 20 

years. Heptachlor expoxide is a degradation product of heptachlor. As would be expected. 

these compounds have a high environmental toxicity to invertebrates ruid are also quite toxic 

to fish, birds, and mammals. Heptachlor epoxide also shows strong tendencies for 

bioaccurnulation, with bioconcentration factors on the order of 104 in algae, snails, and 

mosquito larvae and I 03 for mosquito fish and spot [7]. 

Vegetation. Heptachlor that enters the soil system is strongly adsorbed to soil particles and 

resists both further volatilization and leaching into surface or ground waters. This 

characteristic limits the bioavailability of heptachlor in the soils to plants. In moist soils. 

heptachlor is decomposed primarily by hydrolysis. although biodegradation may also be 

significant. The half-life of heptachlor in soils is calculated to range from 04. to 0.8 years 

[8]. 
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Heptachlor has been shown to inhibit the grov.1h of simple plants like algae at concentrations 
of 26 to 2,260 µg/L (8] . No infonnation was found concerning ph)10toxic effects on higher 
plants. However, despite the widespread application of this compound for agricultural 
purposes. including seed treatment, there are few reported adverse effects on crop 
germination. growth, or yields. Therefore, it is assumed that heptachlor has low toxicity to 

vegetation. 

As discussed previously, heptachlor epoxide is a decomposition product resulting from the 
hydrolysis of heptachlor. According to Micromedex, Inc. [8], heptachlor epoxide adsorbs 

strongly to soil and is extremely resistant to biodegradation. persisting for many years in the 
soil. Its strong bonds to soil also make it unavailable for plant uptake. 

Heptachlor epoxide has a relatively low toxicity to plants, Lichtenstein et al. [9] grew com, 
oats, peas, and cucumbers in quartz sand (which has minimal sorptivity) that had been treated 
with 30 ppm (30,000 µg/kg equivalent) of heptachlor epoxide. After 21 days, they found no 
significant differences in root or stem grov.1h between the test plants and controls. Only oats 
had a significant decrease in respiration. 

Aquatic Life. The federal aquatic life criteria for both heptachlor and heptachlor epoxide for 
the chronic protection of freshwater aquatic life are 0.0038 µg/L [10). The corresponding 
criterion from the state for heptachlor is 0.001 µg/L [I 1). Ohio does not have a state standard 
for heptachlor epoxide. 

These standards derive from the high toxicity of heptachlor and heptachlor epoxide to aquatic 
invertebrates and fish. For example, studies cited in the USEPA "Red Book" [12] show 96-
hour LC50s (acute toxicities) for invertebrates of less than 1 µg/L and 96-hour LC5os for fish 
usually between 1 µg/L and 10 µg/L. Generally. an application factor of 0.01 is used to 
convert acute toxicities to criteria that provide for the chronic protection of aquatic life [ 12]. 

A major concern for aquatic life is the bioconcentration of heptachlor or its derivatives. 
Studies cited in the Red Book showed concentration factors ranging from 1,840 in bluegills 
to 21.300 in estuarine fish [12]. 

Wildlife. Toxicity of heptachlor and heptachlor epoxide to non-human· mammals is indicated 
by the human toxicity information presented earlier. which was based on studies of rodents 
and rabbit$. In the body, heptachlor is rapidly transformed into heptachlor epoxide, which 
accumulates chiefly in the adipose tissue, but which is also found in significant 
concentrations in the liver, brain, and muscle tissues (8). 

The bioaccumulation and bioconcentration of heptachlor epoxide in the body is the primary 

concern. For example, two horses poisoned by heptachlor had bone marrow concentrations 
ofheptachlor epoxide of 530 mg/kg of fat and 370 mg/kg of fat. Other tissue concentrations 
of heptachlor epoxide in these animals were as follows: renal fat - 550 mg/kg: brain - 49 
mg/kg [8). 
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Birds are also susceptible to heptachlor poisoning. Studies summarized by Micromedex. Inc. 

[8] showed that mallards. ring-necked pheasant. bobwhite quail. and Japanese quail had 5-

day LC 50s for ingestion of heptachlor ranging from 92 to 480 ppm. The Red Book cites data 

showing 100 percent mortality of woodcock with a dietary dosage of 0.72 ppm [12]. 

Bioaccumulation also occurs in birds, \\ith a study cited by Micromedex. Inc. [8] showing 

that concentrations in the fat of broiler chickens plateaued at levels approximately five times 

those in their feed. 
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CASNUMBER 

7439-92-1 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: Insoluble [I] 

LEAD 

Vapor Pressure: insignificant at 25°C [ 1] 
Henry's Law Constant: Not applicable [ 1] 
Specific Gravity: 11.34 at 20/4°C (2] 
Organic Carbon Partition Coefficient: ND [ 1] 

FATE DATA: HALF-LIVES 

Note: Data for tetraethyl lead; CAS No. 78-00-2 

Soil: 1 to 4 weeks [3] 
Air: 2.3 to 9.0 hours [3] 
Surface Water: 2.3 to 9.0 hours [3] 
Groundwater: 2 to 8 weeks [3] 

BACKGROUND CONCENTRATIONS 

Lead is a naturally-occurring element which is dispersed throughout the en\'ironment 

primarily as a result of anthropogenic activities [ 1] . The concentration of lead in 

minimally disturbed soils varies tremendously. A collection of 1,300 soil samples from 

across the conterminous U.S. determined that 80 percent were less than or equal to 30 

ppm, with' a geometric mean of 16 ppm, but with a maximum value as high as 700 ppm 

(4]. Concentrations along roadways anp adjacent to houses with exterior lead-based 

paints may be as high as 10,000 ppm [I]. 

FATE AND TRANSPORT 

Lead is extremely persistent in both water and soil. En\'ironmental fate processes may 

transform one lead compound to another; however. lead itself is not degraded. It is 

largely associated with suspended solids and sediments in aquatic systems. and it occurs 
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in relatively immobile forms in soil. Lead which has been released to soils may become 
airborne as a result of fugitive ·dust generation. T etraethyl lead may occur in the vapor 

phase [I]. 

HUMAN TOXICITY 

General. The general human population is exposed to lead primarily via the oral route of 
exposure. with some contribution from the inhalation route. However, in some 
subpopulations, the predominant route of exposure is via inhalation. The effects of lead 
are the same regardless of whether it enters the body through breathing or ingestion. The 

major health threat from lead arises from the damage it causes to the brain, especially in 
fetuses. infants. and young children. Young and developing humans are highly sensitive 
to its effects. Also, young children are prone to ingest more lead as a result of normal 
mouthing behavior. Decreased IQ and reduced grO\\th may result from childhood 
exposure. Fetal exposure may result in preterm birth: reduced birth weight, and 
decreased IQ [I]. The Federal Centers for Disease Control recently lowered the threshold 
at which children are considered to have lead poisoning from 25 to IO micrograms of lead 
per deciliter of blood [5]. Some of the health effects of lead, particularly changes in the 
levels of certain blood enzymes and in aspects of children's neurobehavioral 
development, may occur at blood levels so low as to be essentially without a threshold 
[6]. 

Lead exposure may increase blood pressure in middle-aged men. High-level exposure 
can severely damage the brain and kidneys in adults or children. In addition, high doses 
of lead will cause abortion and damage the male reproductive system [1]. The USEPA 
currently does not provide any toxicity values for lead [6.7]. The USEPA has placed lead 
in weight-of-evidence Group B2, indicating that it is a probable human carcinogen [6]. 

Oral Exposure. Oral absorption of lead appears to be low in humans. The absorption of 
lead into the body is highly dependent on its state of complexation. In general, soluble 
lead compounds tend to be more readily absorbed into the body than insoluble 
compounds, and are therefore more toxic. Certain organic lead compounds are also 
readily absorbed. Gastrointestinal absorption is highly dependent on the form of lead and 
the amount of food present. For example, in one experiment 3 percent of lead chloride 
was absorbed when provided with a meal, but 60 percent was absorbed when animals 
were Jasted. Lead absorption is higher in children than in adults. Oral LD50 values were 
not available. LDw values for various inorganic lead compounds reportedly ranged from 

191 mg lead/kg in the dog to 20,500 mg lead/kg in the guinea pig. An LDw is the lowest 
dose causing death. The reported adverse effects of lead in laboratory animals following 
oral exposure include severe central nervous system damage, elevated blood pressure, 
impaired heme synthesis. liver damage, kidney damage. fetotoxicity, and damage to the 
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reproductive organs in both males and females. Renal tumors have been observed in 

laboratory animals following oral administration of lead acetate (I]. 

Inhalation Exposure. Once deposited in the lower respiratory tract. lead is almost 

completely absorbed, and all chemical forms of lead also appear to be absorbed. Limited 

experimental evidence suggests that inhaled tetraethyl lead is rapidly absorbed by rats (1]. 

No other useful information was located regarding specific adverse health effects 

resulting from inhalation exposure to lead. 

Dermal Exposure. Compounds such as lead acetate are poorly absorbed through skin, 

while tetraethyl lead appears to be rapidly absorbed (I]. No other useful information was 

located regarding specific adverse health effects resulting from dermal exposure to lead. 

ECOLOGICAL TOXICITY 

General. Lead is generally considered a highly toxic contaminant because it is not an 

essential nutrient to either plants or animals. Lead can be bioaccummulated, but it does 

not biomagnify in aquatic or terrestrial food chains. The tendency for lead to form 

complexes with naturally occurring organic material (e.g., humic and fulvic acids) 

increases its adsorption affinity for clays and other mineral surfaces, and decreases its 

bioavailability, except under acidic soil or water conditions. Benthic microbes can 

methylate lead to form tetramethyl lead. which is volatile and more toxic than inorganic 

lead [8]. 

Vegetation. Lead toxicity in plants under natural condition is uncommon even though 

field and laboratory studies have demonstrated lead's toxicity. Most of the lead in soils is 

insoluble and largely unavailable for plant uptake. Symptoms of lead toxicity are found 

only in plants grown on acid soils [9]. The amount of bioavailable lead taken up by 

plants decreases as soil pH. cation exchange capacity. and available phosphorns increase. 

Lead inhibits plant gro\\th and reduces photosynthesis. mitosis. and water absorption. 

When taken up by plants, lead is rarely translocated because itbecomes chelated in the 

roots (9). Lead levels of approximately 500 mg/kg in soil reduced pol_len germination by 

greater than 90 percent in two weed species. Normal germination rates were observed at 

soil levels of 46 mg/kg, but other adverse effects were observed at lead levels of 12 to 

312 mg/kg [8). 

Aquatic Life. The toxicity of lead in water is dependent on pH. organic 111aterials, water 

hardness, and the presence of other metals [I OJ. Organolead compounds are more toxic 

than inorganic lead compounds to aquatic organisms [ 11]. Lead toxicity decreases with 

increasing water hardness (8). Lead is more mobile in acidic waters than in higher pH 

waters. In alkaline and circumneutral waters, removal of lead by sorption and 

precipitation may occur relatively quickly [I OJ. The solubility of lead ranges from 500 

µg/L in soft water to 3 µg/L in hard water [12]. In aquatic systems. most lead is found in 
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bottom sediments. The toxicity of lead to fish varies from 0.1 to 542 mg/L. Generally. 

the medium tolerance limit for fathead minnows in hard water (360 mg/L CaCO3) is 482 

mg/L [12] . The federal chronic freshwater quality criterion for lead is 18.6 µg!L based on 

a water hardness of 400 mg/L CaCO3 [13]. 

Wildlife. Lead bioaccumulates in animal tissues, but does not biomagnify in the food 

chain [1 O]. Evidence of lead poisoning in mammals and other wildlife have been 

reported from sites heavily contaminated by lead smelter emissions and other types of 

atmospheric fallout. Neurological effects in mallard ducks were observed within 24 

hours of dosing them with lead shot for a total intake of 423.8 mg/kg body weight. 

Assuming a mallard weighs approximately 1.2 kg and consumes food equivalent to 10 

percent of its body weight each day. dosage of 423.8 mg/kg body weight is equivalent to 

an approximate lead concentration in the food of 4.600 mg/kg [8]. It was found that 

1,000 ppm dietary lead reduced egg production and caused soft-shelled eggs and 500 ppm 

inhibited gro\\th and produced anemia [8]. 
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CASNUMBER 

7440-02-0 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

NICKEL 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: insoluble [I] 
Vapor Pressure: insignificant at 25°C [I] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 8. 90 [2] 
Organic Carbon Partition Coefficient: NA (I] 

BACKGROUND CONCENTRATIONS 

Nickel is a naturally-occurring element. The concentration of nickel in minimally 

disturbed soils varies tremendously. A collection of 1.318 soil samples from across the 

conterminous U.S. determined that 81 percent were less than or equal to 20 ppm. with a 

geometric mean of 13 ppm. but \\ith a maximum value as high as 700 ppm [3]. Nickel 

concentrations in Ohio farm soils were found to range from 9 to 38 ppm, \\1th a mean 

value of 18 ppm [4]. Levels as high as 24,000 ppm have been found in soils near metal 

refineries [ I ] . 

FATE AND TRANSPORT 

Nickel is dispersed throughout the atmosphere primarily as a result of anthropogenic 

activities. The primary source of nickel in the atmosphere is from the burning of fuel oil. 

Most of the nickel in the atmosphere occurs in the aerosol form. and is believed to be 

nickel sulfate. The average residence time for nickel in the atmosphere is 7 days, during 

which time long-distance transport may occur. Wet or dry deposition is expected to be 

the primary fate process in air [I] . 

Nickel is extremely persistent in water. Any nickel found in surface water or 

groundwater at moderate to high concentrations is probably of anthropogenic origin. In 

pristine environments, nickel tends to precipitate or be sorbed. leading to decreases in 

mobility and bioavailability. In polluted waters containing more organic matter. organic 
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materials will keep nickel solubilized by complexation. In water under anaerobic 

conditions, and in the presence of sulfides. nickel v.·ill precipitate out as nickel sulfide. 

Nickel is not believed to volatilize from water. or undergo biotransformation by 

microorganisms in water. Nickel is bioac_cumulated by some aquatic plants, but not fish 

[1]. 

The average residence time of nickel in soil is estimated to be 2,400 to 3,500 years. 

Although it is extremely persistent in soil, it can leach to groundwater. Organic 

complexing agents appear to restrict movement in soil. Nickel may be immobilized in 

soil as various inorganic complexes. It is not expected to volatilize from soil. It is 

reasonably mobile in low pH and cation exchange capacity mineral soils, but less mobile 

in basic mineral soils and soils with high organic content. Acid rain can facilitate 
leaching. Some terrestrial plants accumulate nickel [1]. 

HUMAN TOXICITY 

General. The primary targets of nickel toxicity are the respiratory, gas~rointestinal and 

immunological systems [ 1]. Studies in animals suggest that low levels of nickel may be 

necessary to maintain good health, but this has not been sho\\n in humans [I]. Nickel is 

considered to be genotoxic. Metallic nickel has not been placed in a weight-of-evidence 
cancer group by the USEP A, but both nickel refinery dust and nickel subsulfide have 

been placed in Group A, indicating that they are human carcinogens [I] . 

Oral Exposure. A chronic oral RID of 0.02 mg Ni/kg/day is based on a NOA.EL of 5 mg 

Ni/kg/day for decreased body and organ weights in a chronic oral study in rats [5]. 

Nickel is poorly absorbed following oral exposure [1]. Acute oral LD50 values in rodents 
ranged from 66 to 136 mg Ni/kg [1]. A fatal oral dose in humans of approximately 570 

mg Ni/kg has been reported [1]. Information regarding the effects of nickel in humans 

following oral exposure are limited. Gastrointestinal distress and effects on the blood 

were noted in workers who drank nickel.:contaminated water from a drinking fountain 

(approximately 7 mg Ni/kg) [1 ]. Animal studies indicate that oral exposure to nickel (> 

0.7 mg Ni/kg/day) can result in adverse effects on the blood, lungs, kidneys and sperm 

and decreases in body and organ weights [ 1]. There is no evidence that oral exposure to 

nickel causes developmental effects in humans, but animal studies suggest that nickel 

may be fetotoxic [1]. Oral exposure to metallic nickel has not been reported to cause 

cancer in humans or animals, therefore, an oral Slope Factor is not available [5]. 

Inhalation Exposure. An inhalation RfC for nickel is currently under review by the 

USEPA [5]. Approximately 35% of inhaled nickel is absorbed into the blood [I]. Acute 

inhalation exposure to nickel has not been reported to be fatal in humans, and acute LC5o 
values in animals are not available [I]. The respiratory system is the target of nickel 

toxicity in people employed in nickel refineries or in nickel processing plants. 
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Respiratory effects reported in occupationally exposed workers include chronic 
bronchitis, emphysema and reduced lung capacity. Of greater concern. however. is the 
production of cancer of the lung and nasal cavity. Recent studies indicate that cancer 
usually occurred when the workers were exposed to > l mg Ni/m3 of soluble nickel 
compounds (such as nickel sulfate or nickel chloride) or to > l O mg Ni/m3 of insoluble 
nickel compounds (such as nickel oxide) [l]. An inhalation Unit Risk for cancer is not 
available for the soluble salts of nickel, but are available for nickel subsulfide and nickel 
refinery dust [5]. Inhaled nickel has not been associated with developmental or 
reproductive effects in humans, but testicular effects have been found in animal studies 
[ 1 ). 

Dermal Exposure. Dermal exposure to nickel has not been reported to be fatal in humans 
or animals [l] . The most prevalent effect of nickel to the general population is the 
production of skin allergies that result in dermatitis [ 1]. These allergies can be elicited in 
sensitive individuals following exposure to nickel via any route [ 1]. 
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CASNUMBER 

7439-96-5 

COMMON SYNONYMS 

None. 

MANGANESE 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: decomposes [I] 
Vapor Pressure: insignificant at 25°C [I) 
Henry's Law Constant: Not Applicable [I] 
Specific Gravity: 7.20 at 20/4°C [I] 
Organic Carbon Partition Coefficient: Not Applicable [I) 

BACKGROUND CONCENTRATIONS 

Manganese is a naturally-occurring element. The concentration of manganese in 
minimally disturbed soils varies tremendously. A collection of L3 l 7 soil samples from 
across the conterminous U.S. determined that 89 percent were less than or equal to 700 
ppm, with a geometric mean of 330 ppm. but with a maximum value as high as 7.000 
ppm. Of fifteen samples collected around Ohio. 80 percent were found to contain 
manganese at concentrations less than or equal to 700 ppm, with a maximum \"alue 
between 1,000 and 7.000 ppm [2). 

FATE AND TRANSPORT 

Environmental fate processes may transform one manganese compound to another; 

however, manganese itself is not degraded. Elemental manganese and inorganic 
manganese compounds may exist in air as suspended particulate matter. Such particles 

are removed from the atmosphere primarily by dry deposition, ~d, to a lesser extent, by 
washout. In water, the metal may exist in any of four oxidation states (2+, 3+, 4+. or 7+). 

Mn(+2) predominates in most waters. and usually combines with carbonate to form a 

compound of low solubility. In extremely reduced water, poorly soluble sulfides are 

formed. Manganese is often transported in rivers as suspended sediments. Manganese in 

water may be significantly bioconcentrated at lower trophic levels. Bioconcentration may 

not be significant in predatory fish: thus biomagnification may not be significant [1]. 
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Adsorption of manganese to soils may be highly variable. increasing with higher organic 

content and anion-exchange capacity. At low concentrations. manganese may be "fixed" 
by clays, and \\ill not be readily released into solution. At higher concentrations, it may 

be desorbed by ion exchange. For example, the discharge of waste water into estuarine 

environments resulted in the mobilization of manganese from the bottom sediments. 

Also, microorganisms may increase the mobility of manganese under some circumstances 

(1]. 

HUMAN TOXICITY 

General. The only adverse health effect identified following exposure to high levels of 
manganese is a condition known as "manganism," which results in psychomotor 
disturbances. Manganese in small amounts is believed to be an essential nutrient for 
humans [ 1 ]. The USEP A has placed manganese in weight-of-evidence Group D; that is, 
it is not classifiable as to human carcinogenicity [3]. 

Oral Exposure. The chronic RID for the manganese ranges from 0.005 mg/kg/day for the 
ingestion of manganese in water to 0.14 mg/kg/day for the ingestion of manganese in 
food [3]. Both RfDs are based on a NOAEL for central nervous system effects 
determined from human chronic ingestion data [3]. The amount of manganese absorbed 
from the gastrointestinal tract typically averages 3 to 5%. Most animal studies indicate 
that manganese compounds have low acute oral toxicity. A NOAEL of 2300 mg/kg/day 
in food for 6 months was determined for mice. On the other hand, single doses of highly 
concentrated solutions of various manganese compounds delivered to rats by gavage 
produced LD50 values ranging from 410 to 820 mg manganese/kg/day. Thus it was 
concluded that high doses delivered by gavage did not yield a model relevant for normal 
environmental exposure. Evidence for the onset of manganism in humans follo~ing oral 
exposure is inconclusive. In animals. changes in the brain have been observed follO\\ing 
very high oral exposure [I]. 

Inhalation Exposure. An RfC of0.00005 mg/m3 is based on a LOAEL of 0.15 mg/m3 for 
impairment of neurobehavioral function in occupationally exposed workers [3 ]. The rate 
and extent of absorption of manganese following inhalation is unknown. A significant 
fraction of. inhaled manganese-containing particles are carried via mucociliary transport 
to the gastrointestinal tract. Exposure of humans to high levels of manganese dust in air 

for a prolonged period of time (I month to several years) may cause mental and 
emotional disturbances, and the impairment of locomotion and dexterity, a condition 
known as manganism. However, this condition has only been documented for workers in 

mines and foundries. Manganism occurs because excessive manganese injures a part of 

the brain that helps control body movements. Some of the symptoms of manganism can 
be reduced by medical treatment, but the brain injury is permanent [I]. 
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Dermal Exposure. No information was located on the dermal absorption of manganese or 

adverse health effects resulting therefrom. It is reasonable to assume that intake \·ia this 

pathway under normal circumstances is minimal. 

ECOLOGICAL TOXICITY 

General. Manganese is an essential trace element or micronutrient for plants and animals. 

Manganese does not occur naturally as a metal, but is found in various salts and minerals, 

frequently in association with iron compounds [4]. Manganese readily bioaccumulates in 

plants and animals, but does not biomagnify in food chains. 

Vegetation. At pH values of 5.0 or less, manganese is rendered very soluble and 

excessive accumulation in plants can result. At pH values of 8.0 or above. precipitation 

results in the removal of bioavailable manganese from the soil [5]. 

Wetland plants, such as cattails, tend to maintain higher tissue concentrations of 

manganese than upland plants, probably because of greater availability cf soluble 

manganese in wet soils or sediments [6]. Cattails can take up 779 mg/kg dry weight 

·without injury [4]. Plants having more than 400 to 3,000 mg/kg of manganese (dry 

weight) in their tissues may exhibit toxic symptoms depending on the plant species [6]. 
Manganese toxicity in young plants is indicated by bro\\n spotting on leaves [5]. 

Vegetation phJtotoxic concentrations in soils and sediments are species specific and 

range \\idely. 

Aquatic Life. Manganese ions are rarely found at concentrations above I mg/L so 

manganese is not considered to be a problem in freshwater [7]. Manganese is toxic to 

fish in concentrations ranging from 1.5 to 1000 mg/L. Most toxic thresholds for fish are 

probably less than 50 mg/L [ 4]. Toxicity of manganese increases with decreasing pH [8]. 

Manganese has been sho\\n to bioaccumulate in freshwater invertebrates [4]. There are 

no USEPA or OEPA aquatic life water quality standards [9.1 OJ. 

Wildlife. The divalent form of manganese has a low order of toxicity to biota. especially 

to vertebrate animals. The hexavalent form is highly toxic. but does rfot occur in nature. 

Toxic concentrations of divalent manganese is reported in the diets of the following 

species: birds, 4.800 ppm; rats greater than 2,000 ppm; and rabbits 1,250 to 6,000 ppm. 

Toxic leve.ls of manganese in mammals can cause decreased feed intake. decrease gro\\th, 

reduced hemoglobin, and even death [11]. Growing rats have had dietary intake as high 

as 1,000 to 2.000 mg/kg with no apparent ill effects [ 6]. Maximum tolerable levels of 

manganese recommended by the National Academy of Sciences was 15 mg/kg body 

weight for sheep and cattle. 16 mg/kg body weight for swine. and 250 mg/kg body weight 
for poultry [I I] . 
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CASNUMBER 

106-44-5 

COMMON SYNONYMS 

4-METHYLPHENOL 

p-Cresol; 4-Cresol; 4-Hydroxytoluene; p-Methylphenol 

ANALYTICAL CLASSIFICATION 

Semi-Volatile 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: 22.6 g/L at 40°C [ 1] 
Vapor Pressure: 0.13 mm Hg at 25°C [1] 
Henry's Law Constant: 9.6x10·7 atm-m3/mole [I] 
Specific Gravity: 1.0347 at 20/4°C [2] 
Organic Carbon Partition Coefficient: 49 to 3420 [l] 

FATE DATA: HALF-LIVES 

Soil: I to 16 hours [3] 
Air: 1.5 to 15 hours [3] 
Surface Water: 1 to 16 hours [3] 
Groundwater: 2 to 672 hours [3] 

NATURAL SOURCES 

Plant volatile. Methylphenols also occur in petroleum [ 1]. 

ARTIFICIAL SOURCES 

When released into the environment.. 4-rnethylphenol is most coITlII}only associated with 

wastewater and emissions from its production in coal tar refining and its use as a disinfectant, 

as well as metal refining and chemical manufacturing. Emissions from autos and diesel 

engines, wood pulping, brewing, glass fibre manufacture, and tobacco smoke are sources of 

4-methylphenol. The photooxidation of toluene will also produce 4-methylphenol [ 1 ]. 

FATE AND TRANSPORT 

When released to water, biodegradation is expected to be the dominant loss mechanism. 

Volatilization of this chemical from water will be low. In soils, it is relatively mobile, and 

therefore can be expected to leach into groundwater. Biodegradation is rapid in soils, sewage. 

activated sludge, and freshwater inocula. In the atmosphere. it will react with hydroxyl 
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radical during daylight hours and with nitrate radicals at night. Being a highly soluble 

chemical in water. it will be scavenged from the atmosphere by rain [1]. 

HUMAN TOXICITY 

General. 4-Methylphenol 1s one of three methylphenol isomers (2-methylphenol, 3-

methylphenol, 4-methylphenol) that are often found as a mixture. The major effects of 4-

methylphenol are irritation of the skin, eyes, mouth and throat, and gastrointestinal distress 

(abdominal pain, vomiting) [4]. Information regarding the genotoxicity of 4-methylphenol 

are equivocal. 4-Methylphenol has been placed in weight-of-evidence Group C, indicating 

that it is a possible human carcinogen [5). 

Oral Exposure. A chronic oral RID of 0.005 mg/kg/day is based on a NOEL of 5 mg/kg/day 

for maternal death, respiratory distress, eye discharge, hypoactivity and cyanosis following 

exposure of rabbits during gestation [6]. 4-Methylphenol is readily absorbed follo\\.ing oral 

exposure. An acute oral LD50 value of 1800 mg/kg was reported for rats [4]. In humans, 

ingestion of a mixture of methylphenol isomers (in the form of Lysol cl~aner) has been fatal 

with an estimated lethal dose of approximately 2000 mg/kg [4). Symptoms of acute 

poisoning include throat and mouth bums, abdominal pain, vomiting, hematological effects 
(methemoglobin formation, intravascular hemolysis). renal toxicity and coma [4). There is 

no information regarding effects . in humans follov.ing long-term oral exposure to 4-
methylphenol. Repeated oral exposure of animals to 4-methylphenol has resulted in 

decreased body weight gain and neurological effects ( coma, tremors, convulsions) [ 4]. 

Information regarding the potential effects of ingested 4-methylphenol on human 
reproduction and development were not located, and animal studies suggest that 4-

methylphenol is mildly fetotoxic, but only at doses that produce maternal toxicity [ 4]. There 

is no evidence that 4-methylphenol is carcinogenic in humans following oral exposure. but 

one animal study suggests 4-methylphenol may act as a promoter of forestomach 

carcinogenesis in hamsters [4]. An oral Slope Factor for cancer is not available for 4-
methylphenol [5]. 

Inhalation Exposure. A chronic inhalation RfC for 4-methylphenol is considered non­

verifiable by the USEPA (5). 4-Methylphenol is absorbed following inhalation exposure, but 

the extent of absorption is not known. Inhaled 4-methylphenol has not been reported to be 

fatal to htnnans and acute inhalation LC50 values in animals are not available. Information 

regarding toxic effects of inhaled 4-methylphenol in humans are not available, but the isomer 

2-methylphenol is a respiratory irritant in humans [4). There is no information regarding 

effects on reproduction, development or cancer in humans or animals following inhalation 

exposure to 4-methylphenol. Consequently, an inhalation Unit Risk for cancer is not 

available for 4-methylphenol [5]. 

Dermal Exposure. An acute dermal LD50 value of 300 mg/kg is reported for rabbits [4]. 

Dermal exposure of humans to methylphenols has been reported to be fatal. In one of the 
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fatal cases, the lethal dose was estimated at 820 mg/kg [ 4]. Methylphenols are strong skin 

irritants in both humans and animals with corrosive. irreversible damage being reported. 

Neurological effects, including coma. swelling of the brain and facial paralysis. have been 

reported following dermal exposure of humans to methylphenols. The exposure dose 

resulting in the effects is not known. 4-Methylphenol has not been evaluated for its ability to 

produce cancer follov.ing dermal exposure. but a cancer-promotion study indicates that all 

three methylphenol isomers may be tumor promoters [4]. 
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CASNUMBER 

7439-97-6 

COMMON SYNONYMS 

Hydragyrum; quicksilver 

ANALYTICAL CLASSIFICATION 

Inorganic. 

MERCURY 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: 0.56 mg/L [I] 
Vapor Pressure: 2 x 10-3 mm Hg at 25°C [2] 
Henry's Law Constant: ND 
Specific Gravity: 13.534 at 25/4°C [2] 
Organic Carbon Partition Coefficient: ND 

BACKGROUND CONCENTRATIONS 

Mercury is a naturally-occurring element. Elemental mercury is a silver-white. heavy. 
mobile, liquid metal exhibiting slight volatility at room temperature [2]. Concentrations of 
mercury at sampling points across the contiguous United States exhibit a limited. but varied 
range. A total of 1.267 soils samples were gathered by the United States Geological Survey 
for mercury concentration analysis. Of this total, 1.263 samples exhibited some · 
concentration of mercury across a range of <0.01 ppm to a maximum of 4.6 ppm. Fourteen 
percent of the total samples gathered showed a mercury concentration of from less than 0.0 I 
ppm up to 0.002 ppm; 16 percent showed concentrations between 0.002 ppm and 0.032 ppm. 
33 percent between 0.032 and 0.05 I, 24 percent between 0.051 and 0.13. and 13 percent 

showed concentrations of mercury to be from 0.13 ppm up to a maximtnn value of 4.6 ppm; 
geometric mean concentration of mercury was 0.058 ppm. Fifteen soils samples were 
gathered in (or on a shared border of) Ohio. Of these samples, one showed a mercury 

; 

concentration of between 0.02 and 0.032 ppm, two showed concentrations between 0.032 and 
0.051 , eight between 0.051 and 0.13, and four had mercury concentrations at values between 

0.13 ppm up to 4.6 ppm (no data on Ohio maximum concentration) [3]. 

FATE AND TRANSPORT 

Mercury may exist as one of three forms: elemental mercury. inorganic mercury. and organic 

mercury. Elemental mercury will combine with sulfur at ordinary temperatures. and react 

with nitric acid and/or ammonia solutions in air (to form Hg2NOH): it does not react with 
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hydrochloric acid. sulfuric acid (when cold), or alkalies. Mercurous salt will be slowly 
degraded by sunlight [2]. Ir.iorganic mercury compounds generally dissociate into the 
mercuric form (Hg2·) rather than the mercurous form (Hg-). Organic mercury compounds 
are generally divided into two broad classes: alkyl mercury (e.g .. monornethyl mercury) and 
phenyl mercury ( e.g .. phenylmercury acetate). Organic mercury compounds are more easily 
absorbed than elemental and/or inorganic forms, but will readily undergo biodegradation with 
the ultimate release of inorganic mercury. Organomercury compounds, especially alkyl 
mercury compounds, are viewed as posing the greatest toxicological danger [4]. Given their 
high specific gravity/density values, elemental and inorganic mercury compounds are 
generally susceptible to gra,iitational deposition in sediments of aqueous environments. 
Given the relative values of water solubility and vapor pressure, mercury should be expected 
to be a fairly mobile material. Mercury entering surface waters can be microbially converted 
to methylmercuric ion given favorable conditions. Methylmercury accumulates in 
carnivorous fish to levels I 0,000 times those concentrations found in the ambient water [ 1]. 

HUMAN TOXICITY 

General. Long-term exposure to either organic or inorganic mercury can permanently 
damage the brain, kidneys, and developing fetuses. Short-term exposure can also have 
adverse health effects, but full recovery is more likely. Methylmercury is a potent neurotoxin 
[I]. The USEP A has placed inorganic mercury in weight-of-evidence Group D, indicating 
that it is not classifiable as to human carcinogenicity [5]. 

Oral Exposure. The chronic RID of 0.0003 mg/kg/day is based on kidney effects observed 
follo~ing oral administration in the rat [6]. Oral Jibsorption of metallic mercury by humans 
has been estimated to be approximately 0.10%. Organic forms of mercury are readily 
absorbed by humans and animals via the oral route. For example. in· one study approximately 
95% of methylmercuric nitrate was absorbed. The oral LD50 for HgCl2 ranged from 35 to 
l 05 mg/kg in rats. The lethal dose of HgC12 in adult humans has been estimated to range 
from 10 to 42 mg/kg. Signs of acute mercury toxicity in humans and animals include 
gastrointestinal lesions and renal involvement. Death is usually caused by · shock. 
cardiovascular collapse, acute renal failure, and severe gastrointestinal damage. A number of 
human deaths have resulted from organic mercury ingestion; the lethal dose is estimated to 
range between 10 and 60 mg/kg. A neurological syndrome in humans following the 
consumption of methylmercury-contarninated fish has been characterized by many symptoms 
including tingling in the extremities, impaired vision, hearing, taste, and smell, 
incoordination, weakness, slurred speech, irritability, memory loss, depression, and insomnia. 

Pregnant women who have ingested organic mercury have given birth to infants with severe 
brain damage. The evidence that the brain damage was caused by organic mercury is very 
strong [I]. 
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Inhalation Exposure. The RfC of 0.0003 mg/m3 is based on a NOAEL of 0.009 mg/m3 

determined for humans exposed by inhalation [6]. Metallic mercury diffuses rapidly across 

lung membranes into the blood. Studies have sho\\-n that about 74 to 80% of inhaled 

elemental mercury vapor is retained in human tissues. Exposure to a metallic mercury vapor 

concentration of 28.8 mg/m3 for I to 30 hours reportedly caused death in rabbits. In humans, 

death reportedly occurred following exposure to about I. I mg/m3 diethylmercury vapor for 

4 to 5 months. Symptoms of exposure to metallic mercury vapor in humans include chest 

pains, dyspnea, cough. hemoptysis, impairment of pulmonary function, tremors. insomnia. 

decreased motor function, headaches, decreased libido, and irritability. Some kidney damage 

in humans may occur at vapor concentrations of elemental mercury of 0.1 mg/m3. Inorganic 

mercury vapor has been reponed to cause menstrual disturbances and spontaneous abortions 

in women, and congenital malformations and resorptions in the offspring of exposed female 

rats [1]. 

Dermal Exposure. Both inorganic and organic forms of mercury are absorbed by the skin. 

although the extent of absorption was not reported. Children exposed to inorganic mercury 
salts dermally. exhibited the following symptoms: tremor of face or extremities. sudden jerky 

movements. a lack of muscle tone, impaired reflexes, seizures, light sensitivity, deafness, 

insomnia, and irritability. Symptoms in an adult human exposed dermally to metallic 

mercury were reported to include headache, tinnitus. and vertigo [ 1 ]. 

ECOLOGICAL TOXICIIT 

General. Biologically, mercury is considered nonessential and nonbeneficial for plants and 
animals. It is a highly toxic element that can both bioaccumulate in biota and readily 

biomagnify through biological food chains. increasing by a factor of three to five at each 

higher trophic level [7]. Organic forms of mercury such as methylmercury and 

dimethylmercury are readily bioavailable; are produced by anaerobic bacteria in aquatic 

sediments; and are more toxic than inorganic mercury. Substantial environmental research 

has been conducted for this metal. 

Vegetation. Mercury is not readily taken up by plants. Most highet vascular plants are 

resistant to mercury poisoning, although they may accumulate it to a limited degree [8] . 

Symptoms of toxicity include stunting of seedling growth and root development, and an 

inhibition of photosynthesis causing yield reduction [9]. Mercury concentrations in plant 

leaves range from 0.001 to 0.01 ppm [10]. The phytotoxic concentration of mercury in the 

soil was reported to be greater than 10 ppm [10]. Phytotoxic levels reported from four 

studies range from 0.3 to 5 mg/kg (soil dry weight) [9]. 

Aquatic Life. The most serious mercury contamination in the aquatic food chain occurs with 

methyl mercury. Methylmercury is very soluble in water, which means it is readily 

accumulated by aquatic organisms. Freshwater plants appear to be less sensitive than 

freshwater fish or invertebrates to methyl mercurv. Bioaccumulation of mercury was 
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markedly enhanced at elevated water temperatures. reduced water salinity or hardness, 

reduced water pH. increased age of the organism. and reduced organic matter content of the 

medium; in the presence of zinc, cadmium. or selenium in the solution; and after increased 

duration of exposure [11 ). Mercury toxicity varies among species, with concentrations in 

water of 0.1 to 2.0 µgfL fatal to sensitive aquatic species and concentrations of 0.03 to 0.1 

µgfL associated with significant sublethal effects [l I). Spawning in fathead minnows was 

inhibited by 0.00012 mg/L mercury. and the entire test population was killed by 0.0008 mg/L 

in 3 months (7). Other studies with the same species, however, found only detrimental 

effects at 0.12 mg/L and no toxic effects at 0.07 mg/L (7). Fish toxicity from mercury ranges 

from 30 µg/L (guppy) to 1,000 µg/L (Mozambique tilapia) [9] . In fish, the biological half­

life of mercury is between I and 3 years (7). Bioconcentration factors range from 5,000 for 

mercury to 4,000 to 85,000 for methylmercury [9). For aquatic life protection, mercury water 

levels should not exceed 0.012 µgfL (4-day average) or 2.4 µgfL on an hourly average [I I). 

The federal chronic freshwater quality criterion for mercury is 0.012 µg/L [12]. The Ohio 

chronic aquatic life habitat and water supply standard for mercury is 0.2 µg/L for warmwater 

and modified warm water habitat [13). 

Wildlife. Mercury in birds and mammals can adversely affect reproduction, growth and 
development, behavior, blood chemistry. coordination, vision. hearing, and metabolism [9]. 

Environmental concentrations of 0.1 ppm or greater would have significant detrimental 

effects on waterfowl population dynamics [7]. Intensive studies have been conducted on 
mallards. Studies of over three generations of mallards have sho\\'n that methylmercury fed 
in concentrations as low as 0.5 ppm resulted in reduced reproductive output and -altered 

behavior in young ducklings. This concentration is calculated to be equivalent to 0.1 ppm in 

a wild diet [7]. Acute oral LD50 based on tests with five other bird species ranged from 2.2 to 

37.8 mg/kg for methylmercury and 11.5 to 75.5 mg/kg for ethylmercury. The LD50 in mule 

deer for organomercury is 17.88 mg/kg [9]. Bowen [14] reported that a dietary intake of 800 
ppm mercury (as HG"'"2) was lethal to rats (study duration not provided). The biological half­

life for mercury is 20 to 70 days in most species. The biological half-life of methylmercury 

in mammals is 70 to 80 days [7]. 
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GENERAL 

NAPHTHALENE 
2-METHYLNAPHTHALENE 

There is relati\'ely little information a\'ailable on 2-methylnaphthalene as compared to 

naphthalene. Therefore, all information below· refers to naphthalene unless explicitly stated 

otherwise. 

CASNUMBERS 

Naphthalene 
2-Methylnaphthalene 

COMMON SYNONYMS 

91-20-3 
91-57-6 

Naphthalene: Naphthene. Tar Camphor. 
2-Methylnaphthalene: Beta-methylnaphthalene 

ANALYTICAL CLASSIFICATION 

Semi-Volatile Organic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility (mg/Lat 20°C) [1] 
Vapor Pressure (mm Hg at 25°C) [I] 
Henry's Law Constant (atm-m3/mole) [I] 
Specific Gravity (20/4 °C) [ 1] 
Organic Carbon Partition Coefficient [ 1] 

FATE DATA: HALF-LIVES (HRS) 

Soil: 16.6 to 48 days [2] 
Air: 2.96 to 29.6 hours [2] 
Surface Water: 12 hours to 20 days [2] 
Groundwater: 1 to 288 days [2] 

NATURAL SOURCES 

Naphthalene 

31.7 
0.087 

4.6 x I 0-1 
1.145 

9 ...... .:u 

Crude oil; natural , uncontrolled combustion (i.e .. forest fires) [3.4]. 

ARTIFICIAL SOURCES 

2-Methvlnaphthalene 

ND 
ND 
ND 

1.0058 
ND 

Naphthalene: Petroleum refining, mothball use and manufacture. coal tar distillation. pitch 

fumes, chemical intermediate (i.e .. phthalic anhydride manufacture), vehicle emissions. 

combustion processes (i.e .. refuse combustion). tobacco smoke. and oil spillage [3.4] . 
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2-Methvlnaphthalene: Synthesis of organic compounds such as insecticides. and release from 
gasoline due to its use as an adgitive [1.5]. 

FATE AND TRANSPORT 

Naphthalene's sorption to soil ranges from low to moderate, depending upon the organic 
carbon content of the soil, and will leach rapidly through sandy soils. Volatilization from the 
uppermost soil layer will be important. but will lessen in importance with soil depth. In 

addition, volatilization from moisture-saturated soil is not expected to be important. 
Biodegradation is expected to be rapid in soils previously contacted with other polycyclic 
aromatic hydrocarbons (PAHs), but slow in "virgin" soils [3]. 

Volatilization, photolysis, sorption (to suspended solids. sediments, etc.). and biodegradation 
are the primary removal mechanisms for naphthalene in waters. The actual predominant 
mechanisms change with variations in several factors (i.e., water flow rate, level of 
sediments/suspended soils, water clarity. etc.) In addition. biodegradation rates of 
naphthalene in water vary with changes in concentration of naphthalene (higher 
concentrations yield higher rates), "virgin" ,;-ersus oil-polluted water (quicker in oil-polluted 
waters), actual pollution site (more rapid biodegradation in sediments than waters), aerobic 
versus anaerobic conditions (no biodegradation in anaerobic conditions), and so on. 
Bioconcentration in aquatic organisms is expected to be moderate, except for accelerated 
bioconcentration in organisms lacking an aryl hydroxylase enzyme system (i.e. 
phytoplankton, snails, mussels). Naphthalene in the atmosphere reacts during daylight hours 
with hydroxyl radicals, and during nighttime hours with nitrate radicals. Photolysis is also 
expected in the atmosphere [3]. 

HUMAN TOXICITY 

General. The breakdown of red blood cells is the primary health concern for humans 
exposed to naphthalene. Human deaths follo'V.ring ingestion have occurred [ 1]. The USEP A 
has placed naphthalene in weight-of-evidence Group D, indicating that it is not classifiable as 
to human carcinogenicity [ 6]. The USEP A does not currently pro,·ide ~y toxicity values for 
2-methylnaphthalene [6,7]. 

Oral Exposure. Both the chronic and subchronic Rills for naphthalene of 0.04 mg/kg/day are 
based on a NOEL of 50 mg/kg/day for decreased body weight observed in a subchronic oral 

(gavage) study in rats [7]. Clinical evidence indicates that naphthalene is absorbed by 
humans in significant quantities via the oral route. The oral LD50 reported for naphthalene in 
rats ranges from 2.200 to 2,400 mg/kg in rats [I]. The oral LD50 reported for 2-
methylnaphthalene in rats is 1,630 mg/kg [5] . Lethal doses of naphthalene in humans have 
ranged from as low as 74 mg/kg to as high as 574 mg/kg [I]. Ocular damage has been 
documented in humans and animals following oral exposure [I]. Symptoms of intoxication 
include: nausea, vomiting, headache, diaphoresis, hematuria, hemolytic anemia. fever. central 
nervous system depression, hepatic necrosis, jaundice. convulsions. and coma [1.2.8]. 
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Administration of 300 mg/kg/day to pregnant mice resulted in a decrease in the number of 

live pups per litter [1]. 

Inhalation Exposure. An inhalation RfC was not reported for naphthalene [6. 7]. Clinical 

reports suggest that inhaled naphthalene may be absorbed in sufficient quantity to produce 

adverse health effects in humans: however. no quantitative absorption data were located for 

humans or animals. One study, on rats, reported a NOAEL of 78 ppm for a 4-hour exposure. 

Symptoms and effects of inhalation exposure in humans include: headache. nausea. vomiting, 

abdominal pain, malaise, confusion. anemia, jaundice, and renal disease. No information was 

found regarding developmental and reproductive effects [1]. 

Dermal Exposure. Limited evidence in human infants indicated that hemolytic anemia may 

have resulted from dermal exposure to an unknov.11 quantity of naphthalene. A NOAEL of 

2.500 mg/kg was reported for rats. Naphthalene is a mild dermal and ocular irritant [ 1]. 

REFERENCES 

I. ATSDR, 1990. Toxicological Profile for Naphthalene and 2-Methylnaphthalene. 
Agency for Toxic Substances and Disease Registry. USPHS/USEPA: December 1990. 

2. Howard, P.H.; Boethling, R.S.: Jarvis, W.F.; Meylan. W.M.; and Michalenko. 
E.M.; 1991. Handbook of Environmental Degradation Rates. Lewis Publishers. Inc. 
Chelsea, MI. 725 pp. 

3. Howard, P.H., 1989. Handb0ok of Environmental Fate and Exposure Data for Organic 
Chemicals, Vol. I: Large Production and Priority Pollutants. Lewis Publishers. Inc. 
Chelsea, MI. 574 pp. 

4. Merck, 1989. The Merck Index. Eleventh Edition. Merck & Company. Inc. Rahway. 
NJ. 

5. Arthur D. Little. Inc .. I 989. The Installation Restoration Program Toxicology Guide. 
Volume 4. Cambridge, MA. July 1989. 

6. USEPA, 1995. Integrated Risk Information System (IRIS). On-line data base. March. 
1995. 

7. USEP A. I 994. Health Effects Assessment Summary Tables (BEAST). Office of 
Emergency and Remedial Response. March 1995. (Information received via contact 
with the Superfund Technical Support Center). 

8. National Institute for Occupation Safety and Health. 1991. Registry of Toxic Effects of 
Chemical Substances (RTECS), Volume I-III. United States Department of Health and 
Human Se.rvices. Cincinnati, OH. 

NAPHTl-iALENE/2-~fl',: 

\\'LB/PROFILES/00002 '"' .) 

E!'.Gl)'.;EERJ~G-SCIESCE . 1,c 

Jul~ 6. 1000 





CASNUMBER 

108-95-2 

COMMON SYNONYMS 

Hydroxy benzene 

ANALYTICAL CLASSIFICATION 

Semivolatile Organic 

PHENOL 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: 87.000 mg/Lat 25°C [1] 
Vapor Pressure: 0.524 mm Hg at 25°C [1] 
Henry's Law Constant: 3.97 x I 0-7 atm-m3/mole [I] 
Specific Gravity: 1.07 at 20/20°C [2] 
Organic Carbon Partition Coefficient: 148 [ 1] 

FATE DATA: HALF-LIVES 

Soil: 1 to 10 days [3] 
Air: 2.28 to 22.8 hours [3] 
Surface Water: 0.22 to 2.4 days [3] 
Groundwater: 0.5 to 7 days [3] 

NATURAL SOURCES 

Animal wastes. decomposition of organic wastes. [ 1] 

ARTIFICIAL SOURCES 

Wastewater; resins. plastics, fibers, adhesives, iron and steel; alumim.u:i, leather. and rubber 
industries; spills connected with its transport and use. Phenol is also found in cigarette 
smoke, and automobile exhaust, as well as disinfectants and medicinal products. [ 1] 

FA TE AND TRANSPORT 

Phenol will rapidly degrade in sewage, soil, freshwater, and seawater. When it is released to 

soil, biodegradation will occur in under five days. Groundwater can be expected to be free of 

this chemical due to the rapidity of degradation. In freshwater systems, it can be expected to 

biodegrade on the order of hours to days, and in estuarine waters up to a few \1,:eeks. It will 

exist in the vapor phase in the atmosphere. Evaporation is not a primary loss mechanism. 

PHENOL 
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Generally. biodegradation will be quicker under aerobic conditions for both soils and water. 

Bioconcentration is not significant [I]. 

HUMAN TOXICITY 

General. Phenol is considered to be very toxic . Human deaths 'due to phenol exposure have 

been reported [2.4). Based on animal studies. exposure to high levels of phenol vapor for 

several weeks results in paralysis and severe injury to the heart, kidneys, liver, and lungs [2]. 

The USEP A has placed phenol in weight-of-evidence Group D, indicating that it is not 

classifiable as to human carcinogenicity [4). 

Oral Exposure. A chronic RID of 0.6 mg/kg/day is based on a NOAEL of 60 mg/kg/day and 

a LOAEL of 120 mg/kg/day determined for reduced fetal body weight in a rat oral 

developmental study [4). Phenol is readily absorbed via the gastrointestinal tract in humans 

and animals. Up to 98% of an orally-administered dose was absorbed by humans, while up 

to 95% was absorbed by rats. The oral LD50 for rats varies depending on the concentration of 

dosing solution used, but ranges from 340 to 530 mg/kg. Acute oral poisoning in rats and 
rabbits is characterized by muscular tremors in the head region, followed by effects in the . 

lower extremities [2). The probable lethal oral dose in humans is 50 to 500 mg/kg, and 

ingestion of I gram has been lethal. Symptoms of exposure in humans include sonorous 

breathing, frothing at the mouth and nose [4], mouth sores, and diarrhea [2). 

Inhalation Exposure. An inhalation RfC for phenol is considered non-verifiable by the 

USEPA [4). Phenol is readily absorbed following inhalation exposure. Up to 99% 
absorption was determined for humans. A concentration of 26 to 52 ppm phenol was lethal 

to guinea pigs over the course of a 28-day exposure. The effects on the lungs in these guinea 
pigs included inflammation, cellular infiltration, pneumonia, and bronchitis. Phenol 

exposure in animals has also been shov.n to cause severe damage to the heart. liver. and 

kidney. A concentration of 26 ppm was reported as the LOAEL for serious neurological 

effects in guinea pigs exposed for 41 days. No useful information was found regarding 

adverse effects of phenol inhalation in humans [2]. 

Dermal Exposure. Phenol is readily absorbed from skin. Substantial. dermal absorption of 

phenol vapor occurs. The dermal LD5O for molten phenol liquid in the rat was reported to be 

about 669 mg/kg, while application of a 66% aqueous solution (330 mg phenol/kg) was 

100% lethal to rats. Application of concentrated phenol to skin results in severe edema, 

erythema, and necrosis. Muscle tremors and convulsions are a characteristic response of 

laboratory animals to acute dermal phenol toxicity [2]. Skin exposure in humans may cause 

pain followed by numbness [4]. Arrhythmias have been associated with dermal exposure of 

humans. Human deaths have occurred following dermal exposure to phenol. Phenol applied 

to the skin is reportedly a tumor promoter and possibly a complete carcinogen in mice [2]. 
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CASNUMBER 

87-86-5 

COMMON SYNONYMS 

PCP; Penchlorol 

PENTACHLOROPHENOL 

ANALYTICAL CLASSIFICATION 

Pesticide (organic). 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: 14 mg/Lat 20°C [l] 
Vapor Pressure: 1.10 x 104 mm Hg at 25°C [I] 
Henry's Law Constant: 2. 75 x 10-6 atm-m3/mole [ 1] 
Specific Gravity: 1.978 at 22/4°C (2] 
Organic Carbon Partition Coefficient: 1000 - 4000 [ 1] 

FA TE DAT A: HALF-LIVES 

Soil: 23 - 178 days [3] 
Air: 5.8 - 58 days [3] 
Surface Water: 1 hour - 4.6 days [3] 
Groundwater: 46 days - 4.2 years [3] 

NATURAL SOURCES 

Fungus metabolism [ 1]. 

ARTIFICIAL SOURCES 

Wood preservative; fungicide; bactericide; algicide; herbicide [ 1] . 

FATE AND TRANSPORT 

Given its hjgh K0 c value, pentachlorophenol will adsorb to soils, with stronger adsorption 

occurring under acid conditions. In soils, slow biodegradation and leaching into groundwater 

will occur. Biodegredation of pentachlorophenol appears to become significant after a period 

of acclimation. In soils, biodegredation appears more thorough under anaerobic conditions, 

yielding byproducts such as pentachloroarnisole and tri-/tetrachlorophenols (as well as 

2,3,7,8-tetrachlorophenol and carbon dioxide, in estuarine sediment). Photolysis does not 

readily occur in soils. but will occur \\ith dissociated pentachlorophenol (which occurs at 

ambient pH levels) to a significant degree. Given the tendency of pentachlorophenol to 
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dissociate in acidic soils, leaching to unprotected groundwater is possible. Hydrolysis and 
oxidation do not appear to ~e significant loss mechanisms in either soils or waters. 
Volatilization from soils and water may occur, but is not predicted to be significant. 
Bioconcentration of this material in aquatic organisms is expected, but is dependant upon pH 
levels of the aquatic environment (since pentachlorophenol will be dissociated at higher pH 
levels) [I]. 

Atmospheric pentachlorophenol may be found in the vapor phase or adsorbed to particulate 
matter. Vapor-phase pentachlorophenol undergoes photolysis and, to a lesser extent, 
hydroxyl-radical reaction. Particulate adsorbed complexes are subject to gravitational 
deposition [1]. 

HUMAN TOXICITY 

General. The major targets of pentachlorophenol toxicity are the liver and kidneys [4]. 
Information regarding the genotoxicity of pentachlorophenol are equivocal [4]. The USEPA 
has placed pentachlorophenol in weight-of-evidence cancer Group B2, indicating that it is a 
probable human carcinogen [5]. 

Oral Exposure. The chronic oral RID of 0.03 mg/kg/day is based on a NOAEL of 3 
mg/kg/day for liver and kidney effects in a chronic study in rats [5]. Pentachlorophenol is 
readily absorbed following oral exposure. Acute oral LD50 values in animals ranged from 27 
to 230 mg/kg in rats and 117 to 134 mg/kg in mice [ 4 ]. The lowest lethal dose of 
pentachlorophenol in humans is estimated at l gram (14 mg/kg) [ 4]. Limited data in humans 
indicate that pentachlorophenol is a neurotoxin. Neurological effects result from the ability 
of pentachlorophenol to disrupt biochemical pathways, and not from direct effects on the 
nervous system [4). Studies in animals indicate that oral exposure_ results in effects on the 
liver, kidneys and blood at doses greater than 2.5 mg/kg/day [4). Data in animals suggest 
that pentachlorophenol is not teratogenic (causing birth defects). but may be toxic to both the 
fetus and the mother [4]. There is no e_vidence that pentachlorophenol causes cancer in 
humans, but studies in animals suggest that oral exposure results in cancer of the liver and 
blood vessels [4]. An oral slope factor of 0.12 (mg/kg/day)·1 is based on the incidence of 
cancer of the liver and blood vessels in rodents [5]. 

Inhalation Exposure. A chronic inhalation RfC for pentachlorophenol is currently under 
review by the USEPA [5]. Inhalation LC50 values in rats ranged from 1.2 ppm (45 minutes) 
to 31 ppm (exposure time not specified) [4]. Based on animal studies, NIOSH determined 
that a concentration of 14 ppm is immediately dangerous to human life and health [4]. 
Inhalation of 0.09 ppm has resulted in irritation to the eyes and nose [4]. Inhaled 
pentachlorophenol has not been shown to cause effects on reproduction or development or to 
cause cancer in humans or animals [4]. An inhalation unit risk for cancer is not available for 
pentachlorophenol [5]. 
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Denna! Exposure. Exposure in the workplace or misuse of pentachlorophenol-containing 

products in the home are the . most likely methods of exposure. The primary route of 
exposure in these cases is dermal, although inhalation probably also occurs. Effects on the 

respiratory tract (congestion, edema), blood (anemia), liver (enlarged liver, degeneration), 

kidneys (dysfunction), and skin (skin eruptions) have been reported following occupational 

exposure, but the exposure concentration is not knov.n [4]. Neurological effects have also 
been observed, but these effects probably result from the ability of pentachlorophenol to 

disrupt biochemical pathways, and not from direct effects on the nervous system [4]. 

ECOLOGICAL TOXICITY 

General. Pentachlorophenol and its sodium salt (sodium pentachlorophenate) are among the 
mostly widely used pesticides and wood preservative in the United States. Both compounds 
have the same toxic effects, but different solubilities [6]. Pentachlorophenol v.ill 
bioconcentrate because of its low water solubility, but the BCF \\-ill be dependent upon the 
pH [7]. With water pH of 7.3, the photodegradation of ionized pentachlorophenol was 
completed in 20 hours [ 6]. No information on biomagnification w_~ avaiiabi~ . in the 
technical literature. 

Vegetation. Pentachlorophenol is strongly phytotoxic [6]. It has a tendency to adsorb to soil 
and sediment. Adsorption to soil and sediment appears to be pH dependent, and is stronger 
under acid conditions [8]. According to Eisler [9], terrestrial plants were adversely affected 
by pentachlorophenol at 0.3 mg/L. Micromedex, Inc. [8] gives its toxicity to aquatic plants at 
0.001 ppm. 

Aquatic Life. Increasing pH of the water column decreases the hazard of pentachlorophenol 
to aquatic biota. Pentachlorophenol is rapidly accumulated and rapidly excreted. and has 
little tendency to persist in living organisms. It also is readily degraded in the environment 
by chemical, microbiological, and photochemical processes [9]. Adverse effects on grov.th. 
survival. and reproduction of sensitive species of aquatic organisms occurred at 

concentrations of 8 lo 80 µg/L for algae and macrophytes, 3 to I 00 µg/L for invertebrates. 
and <I to 68 µg/L for fish [9]. The accumulation of pentachlorophenol in fish is rapid and 
primarily by direct uptake from water rather than through the food ch·ain or diet. Fish can 
bioconcentrate pentachlorophenol from water up to I 0,000 times [9]. but the half-life in fish 

tissues is less than 24 hours. The mean acute LC50s values are 63.1 µg/L for fathead minnow 

and 65.5 µg/L for goldfish. The mean value is derived because the toxicity of 
pentachlorophenol varies with pH [l 0]. Micromedex, Inc. [8] reported a 96-hour LC50 for 

bluegill at 32 µg/L. Eisler [9] proposed pentachlorophenol criteria for protection of aquatic 

biota. For freshwater life, the acute criterion was 48 to <55 µg/L, and the chronic criterion 

was <3.2 µg/L . For warmwater fish, the criterion was 10 to <15 µg/L. The USEPA acute 

and chronic aquatic life water quality criteria for pentachlorophenol are 20 µg/L and 13 µg/L , 

respectively, based on a pH of7.8 [I I] . The OEPA water quality standards for aquatic life 
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are also pH dependent. The criteria for pentachlorophenol are based on warrnwater and 

modified warmwater habitats and are listed as: 5.2 µg/L for pH 7.0, 8.6 µg/L for pH 7.5. and 

14.0 µg/L for pH 8.0 (12]. 

Wildlife. Eisler (9] reported pentachlorophenol killed various species of birds at single oral 

doses of 380 to 504 mg/kg body weight, at dietary concentrations of 3.850 mg/kg ration fed 

over a 5-day period, and when nesting materials contained >285 mg/kg. The acute oral LD50 
for mallards is 380 mg/kg body weight, for rabbits 100 to 130 mg/kg body weight, and for 

mice is 65 to 252 mg/kg body weight (9]). Sax (13] gives the oral LD5o for rats at 50 mg/kg 

and hamsters at 168 mg/kg. Eisler [9] proposed pentachlorophenol criteria for the protection 

of wildlife. For bird diets, the recommended criteria were <1.0 mg/kg to avoid adverse 

effects and > 3,850 mg/kg for fatal effects. In a study on rats, 3 to 10 mg/kg body weight 

produced no adverse effects [9]. 
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POL YCHLORINA TED BIPHENYLS 
(PCBs) 

GENERAL 

Polychlorinated biphenyls (PCBs) represent a class of chlorinated aromatic compounds 

which, until they were banned in 1 979. had widespread industrial application because of their 

stability, inertness, excellent dielectric properties, and excellent solvent characteristics [1 ]. 

There are 209 possible PCB congeners when biphenyl is chlorinated. Monsanto Corporation 

marketed mixtures of PCBs under the trade name Aroclor. The Aroclors are identified by a 

four-digit numbering code in which the first two digits indicate biphenyl (12 carbon atoms), 

and the last two digits indicate the average chlorine content by weight percent. For example, 

Aroclor 1260 has an average chlorine content of 60%. An exception to this system is Aroclor 

1016, with an average chlorine content of 41 % [2]. Given their extensive past usage history. 

PCBs may be expected to be found throughout the environment. This profile addresses four 
Aroclors and PCBs collectively, as listed below. 

CASNUMBERS 

Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1016 
PCBs 

53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
12674-11-2 

1336-36-3 

COMMON SYNONYMS 

PCBs, Aroclors 

ANALYTICAL CLASSIFICATION 

Semivolatile organic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: 6.00 X 10-3 to 2.40 X 10-1 mg/Lat 24 to 25°C [3] 
Vapor Pressure: 7.71 x 10-5 to 4.06 x 104 mm Hg at 25°C [3] 
Henry's Law Constant: 5.60 x 104 to 2.70 x 10-3 atm-m3/mole [3] 
Specific Gravity: 1.38 to 1.62 at 25°C [2] 
Organic Carbon Partition Coefficient: 5.13 x 103 to 2.63 x 106 [3] 
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FATE DATA: HALF-LIVES 

Soil: 6 to> 365 days [l] 
Air: 2 days to 4. 7 years [ 1] 
Surface Water: 9.5 hours to> 365 days [l] 
Groundwater: persistent 

NATURAL SOURCES 

None noted. 

ARTIFICIAL SOURCES 

Electrical transformers; dielectric fluids; solvents. 

FATE AND TRANSPORT 

As a class of compounds, polychlorinated biphenyls exhibit a tendency to sorb strongly to 

soils and suspended solids/sediments in waters. PCB releases to the environment. then, will 

be expected to show very limited mobility and present only a slight d~ger of leaching to 

unprotected groundwaters. There is a wide distribution of a variety of microorganisms 
capable of degrading PCBs, mainly through ·dechlorination actions. The degradation 

rate/action of these microorganisms is lowered, however, as the number of chlorine ion 
substitutions on the biphenyl parent compound increases. In addition, biodegradation rates 

are slowed by the tight sorptive ability of PCBs, low ambient temperatures, low moisture 

content, extremes in pH, and available oxygen content (with no biodegradation evidenced 
under anaerobic conditions). The number of chlorine ion substitutions also affects 

volatilization and photoionization rates; as chlorine ion substitutions increase, so do these 

rates. PCBs volatilized to the atmosphere undergo tv.-o major modes of degradation: reaction 
with hydroxyl radicals and/or reaction with ozone. Reaction with hydroxyl radicals 

(resulting in substitution of OH- for Cl- on the biphenyl parent compounds) is the more 

important of these two processes. Hydrolysis and/or oxidative reactions are not considered to 

be imponant fate processes for PCBs. Generally. PCBs having a higher chlorine content 

exhibit greater persistency in the environment than do PCBs \\ith lower chlorine content. 

Bioconcentration of PCBs in aquatic organisms is expected to be an imponant process for all 

PCBs. and shows an increase as the chlorine content increases [ 1]. 
; 

HUMAN TOXICITY 

General. PCBs are known to cause skin irritations, such as acne and rashes, in humans. 

Young children of women who ate foods containing high levels of PCBs, such as fish, before 

and during their pregnancies may experience learning difficulties. Consumption of 

contaminated food is presumed to be the major route of exposure for the general population 

[2). The USEP A has placed PCBs in weight-of-evidence Group B2, indicating that they are 

probable human carcinogens [4) . 
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Oral Exposure. A chronic RID of 0.00007 mg/kg/day for Aroclor-1016 is based on a 
NOAEL of 0.007 mg/kg/day for reduced birth rates in chronically exposed monkeys [4). A 
chronic RID of 0.00002 mg/kg/day for Aroclor-1254 is based on a LOAEL of 0.005 
mg/kg/day for clinical effects ( ocular exudate, inflammed and prominent Meibomian glands, 
distorted growth of finger and toe nails) and immunological effects (decreased antibody 
response to sheep erythrocytes) in a chronic study in monkeys [4]. PCBs are readily 
absorbed by humans via the oral route. Absorption in rats reportedly ranges from 75% to 
90% of the administered dose. Single-dose LD50 values determined for rats ranged from 
1,010 mg/kg for Aroclor 1254 to 4.250 mg/kg for Aroclor 1242 [2]. 

Numerous studies have been done on human children born to mothers who conswned large 
quantities of PCB-contaminated fish while pregnant. In one such study, the concentrations in 
the fish consumed ranged from 168 ppb to 3,012 ppb. Overall consumption offish and levels 
of total PCBs in cord serum were positively correlated with lower birth weight. smaller head 
circwnference, and shorter gestational age. By 7 months of age the infants with the highest 
levels of PCBs in cord serum scored significantly lower on neurobehavioral tests. By 4 years 
of age the children with the highest levels of PCBs in cord serum exhibited poorer 
performance on tests involving short-term memory [2]. 

Occupational studies have indicated possible PCB-related cancers of the liver, 
gastrointestinal tract, hematopoietic system, and skin [2]. An oral slope factor of 
7. 7 (mg/kg/day)·1 is based on hepatocellular carcinomas observed in rodents [4]. 

Inhalation Exposure. The USEPA does not currently provide an inhalation RfC for PCBs 
[4,5]. Qualitative evidence exists that PCBs are absorbed via inhalation in humans and rats. 
NOAELs in rats, rabbits, guinea pigs, and mice exposed for up to 121 days ranged from 
5.4 to 8.6 mg/m3• A LOAEL of 1.5 mg/m3 for liver and kidney degeneration was determined 
for rats exposed for 213 days. Upper respiratory tract and eye irritation, cough, and tightness 
of the chest were symptoms noted in hwnans exposed to 0.007 to 11 mg/m3. Low birth 
weight and shortened gestational age has been correlated with occupational exposure of 
pregnant women to PCBs; however, confounding factors make these studies suspect [2]. The 
USEP A does not currently provide an inhalation slope factor or unit risk-for PCBs [ 4.5]. 

Dermal Exposure. Hard data on dermal absorption of PCBs by humans and animals are 
lacking. Absorption efficiency in rhesus monkeys and guinea pigs ranged from about 15% to 
34%. Median lethal doses for single dermal applications of PCBs to rabbits were as follows 
(mg/kg): <1,269 for Aroclors 1242 and 1248, <3.169 for Aroclors 1221 and 1262, and 
<2,000 for Aroclors 1232 and 1260. Liver and kidney damage were noted in rabbits treated 

dermally 5 days/week for up to 38 days with up to 44 mg/kg/day Aroclor 1260 [2]. 
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ECOLOGICAL TOXICITY 

General. This discussion is limited to .t\roclors 1254 and 1260. Environmental persistence 
of PCBs is determined by the degree of chlorination. Higher chlorobiphenyls, i.e .. those with 
five or more chlorine atoms, are more persistent in the environment than those with three or 
fewer chlorine atoms. Aroclor 1254 has five chlorine atoms per moleclue. and Aroclor 1260 
has six or more, making them among the most stable compounds in this chemical class [6). 

Since 1979, the manufacture, processing, distribution, and use of PCB's has been banned in · 
the United States [6). However, because these chemicals are so stable, the major source of 
Aroclor 1254 and Aroclor 1260 release to the environment is an enviromental cycling 
process of these compounds previously introduced into the environment. The cycle involves 
volatilization from water and soil into the atmosphere with subsequent removal from the 
atmosphere via wet or dry deposition, followed by revolatilization [7J. Although 
biodegradation of Aroclor 1254 and Arolclor 1260 may occur very slowly in the 
environment, no other degradation mechanisms have been shown to be important in natural 
systems. Therefore, biodegradation may be the ultimate fate process [7). 

PCBs have a significant environmental toxicity to invertebrates, fish, birds, and mammals. 
PCB toxicity is further enhanced by their ability to bioaccumulate and biomagnify in the food 
chain [6). Their persistence in the environment their ability to bioconcentrate in almost all 
classes of biota, and their ability to bioconcentrate and biomagnify through the food chain 
make PCBs a potentially significant hazard to fish, wildlife, and invertebrate resources [6). 

Vegetation. CH2M Hill [8] summarized data that show that PCBs are not very toxic to 
terrestrial plants. Beets grown in soils with PCBs at a concentration of 100 mg/kg ( dry 
weight) had no significant reduction in gro\\th, while a significant reduction in grov.-th of 
com was noted at this concentration. Ostrich fems gro\\ing on sediments with PCB residues 
of 26 mg/kg (mostly Aroclor 1254) showed five-fold increases in somatic mutations (genetic 
damage). but other plants in the contaminated area were not genetically damaged. While one 
source states that PCBs in the soil at concentrations of 100 mg/kg (dry weight) had no 
significant effect on gro\\th of soybeans, another source identifies a 27 percent reduction in 
growth of soybean plants at this soil concentration and states that the NOEL is 2 to 3 mg/kg. 
Regardless, all of these values show low phytotoxicities for this class of compounds. 

PCBs hav~ been shown to bioconcentrate in both terrestrial and aquatic plants. Studies 
summarized in Eisler [6] showed dry-weight concentrations in foliage, grasses, aspen leaves, 
and goldenrod leaves of up to 0.29 ppm, 0.14 ppm, 0.12 ppm, and 0.32 ppm dry weight, 
respectively. Some of these values exceed the FDA limit of 0.2 ppm for PCBs in feeds for 
livestock [6]. Crop leaves (soybeans, string beans, and com) grown on a contaminated site 
had PCB levels of 30 ppb to 50 ppb [7] BCFs of I 04 to 105 were reported in various species 
of algae [6]. Although in-tissue concentrations of PCBs may not be toxic to the plants, they 
could be important as sources of PCBs in higher trophic levels. 
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Aquatic Life. The federal aquatic life criterion for PCBs for the chronic protection of 
freshwater aquatic life is 0.014 µg/L [9]. The corresponding criterion from the state of Ohio 

for PCBs is 0.001 µg/L. In addition, the state of Ohio requires that "Any whole sample of 

any representative aquatic organism shall not exceed 0.64 mg/kg (\vet weight)" [1 O]. This 

latter requirement is to protect higher trophic levels from the ingestion of natural foods 

containing toxic concentrations of PCBs. 

The chronic aquatic life standards derive in part from the toxicity of PCBs to aquatic 

invertebrates and fish. Studies show 96-hour LC 50s (acute toxicities) for freshwater 
invertebrates are usually between 50 µg/L and 800 µg/L. Most 96-hour LC50s for warm 
water fish are between 100 µg/L and 600 µg/L [11,12.6.7). Generally, an application factor 

of 0.01 is used to convert acute toxicities to criteria that provide for the chronic protection of 
aquatic life [11). However, because of the extent to which PCBs bioaccumulate. more 
stringent criteria are appropriate [ 11]. 

A major concern to aquatic life is the bioconcentration of PCBs. Studies cited in virtually 
every summary article on PCBs showed concentration factors ranging frcm 103 to 105 in 
freshwater invertebrates and fish [l 1, 12.6, 13. 7). PCBs with the highest chlorination (which 
would include Aroclor 1254 and Aroclor 1260) were accumulated most readily [6]. This 
ability to bioaccumulate further enhances the toxicity of these compounds [6). Diet 
contributes most of the total PCB body burdens of upper-level aquatic carnivores. with diet 
accounting for 90 percent of the total PCB body burde:1 in brown trout and 51 to 83 percent 
in striped bass [6]. Elimination of accumulated PCBs is slow'. with no elimination by codfish 
larvae after 12 days and 97.8 percent retention by chironomid (an invertebrate) larvae after 7 

days [6]. 

Wildlife. Because of their ability to bioaccumulate. PCBs have been studied more 
extensively in wildlife than have most other chemicals. Studies summarized by Eisler [6] 
show that effects vary among PCB compounds. For example. tissues from canle that had 
been dosed with Aroclor 1254 and fed to mink at levels as low as 0.64 ppm fresh weight of 
diet caused severe reproductive effects. However, .A.roclors 1016 and 1221 at dietary 
concentrations of 2 ppm produced no adverse reproductive effects in mink over a 9-month 

period, nor did Aroclor 1242 at 5 ppm during a similar period. 

Aroclor 1260 has relatively low oral toxicity, at least to rats. Micromedex, Inc. [7] cites 
i 

several studies in which laboratory rats were fed Aroclor 1260 at concentrations of 100 ppm 
to 1,250 ppm in the diet for periods ranging from 2 months to 21 months. Although sublethal 

effects such as reduced reproductive success, liver tumors. and retarded growth were noted. 

these concentrations did not cause large-scale mortality. 

Aroclor 1254 has been tested in a number of species of wildlife. LD50 data for dietary intake 

of Aroclor 1254 that were summarized in Eisler [6] and Micromedex, Inc. [7] are presented 
below. 
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Raccoon 

Cottontail rabbit 

Mink 

Mink 

White-footed mouse 

Norv.·ay rat 

>50 mg/kg. 8 days 

> 10 mg/kg, 12 weeks 

4 mg/kg, no time given 

6.7 mg/kg, 9 months 

> 1 00 mg/kg. 3 weeks 

>75 mg/kg, 6 days 

Mouse, PCB-resistant > 250 mg/kg, 18 weeks 

Aroclor 1254 apparently is more toxic to rats than is Aroclor 1260. Rats fed Aroclor 1254 at 
the rate of 1.000 mg/kg in the diet all died in 53 days: mortality started at day 28 [6]. These 
and other feeding studies suggest that a total intake of about 500 to 2,000 mg of Aroclor 1254 
per kg body weight is the lethal le\'el in rats for dietary exposures of 1 to 7 weeks [ 6]. 

In the body. PCBs are accumulated primarily in the adipose tissue, skin. and liver [6,13.]. 
More highly chlorinated congeners have longer half-lives, with a half-life--0f Aroclor 1260 in 
humans of 33 to 34 months [7]. 

Birds are generally more resistant to acutely toxic effects of PCBs than mammals [6]. 
Studies summarized in Eisler [6] and Micromedex Inc. [7] showed that mallards, ring-necked 
pheasants, bobwhite quail, and Japanese quail had 5-day LD50s for ingestion of Aroclor 1254 
and Aroclor 1260 ranging from 600 ppm to more than 2,000 ppm in the diet. Acute LD50s 
for European starlings, red-winged blackbirds, and brown-headed cowbirds were all 1,500 
mg/kg in the diet [6]. However, sublethal effects can occur at much lower concentrations. 
For example. 20 ppm in the diet of chickens caused a significant decrease both in the 
hatchability of eggs and in the viability of the surviving chicks (11]. Delayed reproduction 
and decreased numbers of eggs occurred in mourning doves fed 10 ppm Aroclor 1254 for 28 
days [8]. 

Bioaccumulation also occurs in birds. Diet is an important route of PCB accumulation, with 
highest liver concentrations of PCBs in birds that fed on fish, followe~ by species that feed 
on small birds and mammals; and on wonns and insects. Concentrations were lowest in 
herbivorous bird species (6]. In general, PCB accumulation is rapid and elimination is slow. 
For example, in common grackles, the biological half-life of Aroclor 1254 was calculated to 
be 89 days [ 6]. 

The Red Book [11] states, "Evidence is accumulating that PCBs do not contribute to shell 
thinning of bird eggs." However. this statement was contradicted by Prager [13) and 
Micromedex, Inc. [7], who indicate that PCBs cause eggshell thinning and reduced 
reproductive ability. Although Eisler [6] cited several PCB-related instances of eggshell 
thinning and associated reproductive failure in cormorants. peregrine falcons. bald eagles, 
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and black-cro\.\ned night herons. he states. "At present. the e\'idence implicating PCBs as a 

major source of eggshell thinning is inconclusi\'e ." 
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POLYCYCLIC AROMATIC HYDROCARBONS 

GENERAL 

Polycyclic aromatic hydrocarbons (PAHs) are a large group of chemicals formed during the 

incomplete combustion of organic materials. There are over one hundred P AHs, and they are 

found throughout the environment in air, water, and soil. Seven of the 15 PAHs addressed in 

this profile are classified as probable human carcinogens [1.2]. 

CASNUMBERS 

Acenaphthene 83-32-9 Chrysene 
Acenaphthylene 208-96-8 Dibenzo( a.h )anthracene 
Anthracene 120-12-7 Fluoranthene 
Benzo( a)anthracene 56-55-3 Fluorene 
Benzo( a)pyrene 50-32-8 Indeno( 1,2,3-cd)pyrene 
Benzo(b )fluoranthene 205-99-2 Phenanthrene 
Benzo(g,h.i)pery lene 191-24-2 Pyrene 
Benzo(k)fluoranthene 207-08-9 

COMMON SYNONYMS 

Polynuclear aromatic hydrocarbons, PNAs. P AHs. 

ANALYTICAL CLASSIFICATION 

Semivolatile organic. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: insoluble to 3.93 mg/L [l] 
Vapor Pressure: negligible to very low at 25°C [ l] 
Henry's Law Constant: 6.95 x l 0-8 to 1.45 x 10·3 atm-m3/mole [l] 
Specific Gravity: approximately 0. 9 to 1.4 at O to 27°C [ 1] 
Organic Carbon Partition Coefficient (K0c): 2.5 x l 03 to 5.5 x l 06 [1] 

FATE DATA: HALF-LIVES 

Soil: 12.3 days to 5.86 years [3] 
I 

Air: 0.191 hours to 2.8 days [3] 
Surface Water: 0.37 hours to 1.78 years [3] 
Groundwater: 24.6 days to l 0.4 years [3] 

NATURAL SOURCES 

Volcanoes, forest fires, crude oil, and oil shale [ 1]. 

218-01-9 
53-70-3 
206-44-0 
86-73-7 
193-39-5 
85-01-8 
129-00-00 
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ARTIFICIAL SOURCES 

Motor vehicles and other petroleum fuel engmes. wood-burning stoves and fireplaces, 

furnaces, cigarene smoke. industrial smoke or soot. and charcoal-broiled foods [ l]. 

FATE AND TRANSPORT 

Because the physical and chemical properties of P AHs vary substantially depending on the 

specific compounds in question, the fate and transport characteristics vary. Thus, the 

following discussion is presented in very general terms. Some fate characteristics are 

roughly correlated with molecular weight; so the compounds are grouped as follows [ l] : 

• Low molecular weight: acenaphthene, acenaphthylene, anthracene, fluorene, and 
phenanthrene; 

• Medium molecular weight: fluoranthene and pyrene: and · 

High molecular weight: benzo(a)anthracene. benzo(b)fluoranthene, benzo­

(k )fl uoranthene, benzo(g,h.i )pery I ene, benzo( a )pyrene, chrysene, dibenzo­

( a,h )anthracene, and indeno( 1.23-cd)pyrene. 

P AHs are present in the atmosphere in the gaseous phase and sorbed to particulates. They 
may be transported great distances, and are subject to photodegradation as well as wet or dry 

deposition [ 1]. 

P AHs in surface water are removed by volatilization, binding to particulates and sediments, 

bioaccumulation. and sorption onto aquatic biota. The low molecular weight P AHs have 
Henry's Law constants in the range of I0-3 to 10-5 atm-m3/mole, and would therefore be 

expected to undergo significant volatilization; medium molecular weight P AHs have 

constants in the l 0-6 range; and high molecular weight P AHs have constants in the range of 
l 0-5 to I0-8. Half-lives for volatilization of benzo(a)anthracene and benzo(a)pyrene from 

water have been estimated to be greater than I 00 hours. It has been reported that lower 

molecular weight P AHs could be substantially removed by volatilization under conditions of 

high temperature. shallow depth, and high wind. For example, anthracene was found to have 

a half-life for volatilization of 18 hours in a stream with moderate current and wind. In an 

estuary, volatilization and adsorption are the primary removal mechartisms for medium and 

high molecular weight P AHs, whereas volatilization and biodegradation are the major 

mechanis~s for low molecular weight compounds. P AHs can bioaccurnulate in plants and 

animals, but are subject to extensive metabolism by high-trophic-level consumers, indicating 

that biomagnification is not significant [1]. 

Potential mobility in soil is related to the organic carbon partition coefficient (Koc)- The low 

molecular weight P AHs have Koc values in the range of 103 to 104, which indicates a 

moderate potential to be adsorbed to organic material. Medium molecular weight 

compounds have values on the order of 104, while high molecular weight compounds have 
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values in the I 05 to I 06 range. The latter compounds. then. have a much ~reater tendency to 

adsorb and resist movement through soil. Volatilization of the lower molecular weight 

compounds from soil may be substantial. HoweYer, some portion of P AHs in soil may be 

transported to groundwater, and then move laterally in the aquifer. depending on soil/water 

conditions [I]. 

HUMAN TOXICITY 

General. Ingestion of, inhalation of, or dermal contact with P AHs by laboratory animals has 

been sho\\-n to produce tumors. Reports in humans show that individuals exposed by 

inhalation or dermal contact for long periods of time to mixtures of P AHs and other 

compounds can also develop cancer. However, the relationship of exposure to any individual 

PAH with the onset of cancer in hwnans is not clear [I]. The available RfDs and weight-of­

evidence groups for the P AHs addressed in this profile are presented in Table 1. The 

available slope factors are presented below. No other toxicity values were available [2,4]. 

Oral Exposure. Indirect evidence suggests that benzo(a)pyrene may not be readily absorbed 

following oral exposure in humans. On the other hand. absorption in rat~_ appears io be rapid 

and efficient. Whether or not there is actually a significant difference between humans and 

rats in the capacity to absorb benzo(a)pyrene is questionable. It should be noted that the 

degree of uptake is highly dependent on the vehicle of administration. A NOAEL of 150 

mg/kg/day was determined for gastrointestinal, hepatic, and renal effects in rats following 

acute oral exposure to benzo(a)pyrene or benzo(a)anthracene. LOAELs in the range of 40 to 

160 mg/kg/day were determined for developmental and reproductive effects in mice 

following acute oral exposure to benzo(a)pyrene [I]. An oral slope factor of7.3 (mg/kg/day)· 
1 for benzo(a)pyrene is based on tumors detected in the forestomachs of rats and mice in 

various diet studies [2]. 

Inhalation Exposure. The US EPA does not currently provide inhalation RfCs for any of the 

PAHs [2,4]. Pure PAH aerosols appear to be well absorbed from the lungs of animals. 

However, PA.Hs adsorbed to various particles appear to be poorly absorbed. if at all. The 

latter are most likely to be removed from the lungs by mucociliary clearance and subsequent 

ingestion. Lung cancer in humans has been strongly associated with long-term inhalation of 

coke-oven emissions, roofing-tar em1ss1ons. and cigarette smoke, all of which contain 

mixtures of carcinogenic PAHs. It has been estimated that 
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Compound 

Acenaphthene 

Accnaphthylcne 
Anthraccnc 
Benzo(a)anthraccne 
Bcnzo(a)pynmc 
Bcnzo(b )fluoranthene 
Bcnzo(g,h,i)pcrylene 
Bcnzo(k)fluoranthene 
Chrysene 
Dibcnzo(a,h)anthracene 
Fluoranthene 

Fluorene 

lndcno(l ,2,3-cd)pyrene 
Phcnanthrenc 
Pyrenc 

TABLE 1 
SELECTED TOXICITY DATA FOR PA11S1 

CAG 
Groupb 

NR 

D, 
D 

B2 
B2 
B2 
D 

82 
82 
82 
D 

D 

B2 
D 
D 

Oral 
RID 

(mg/kg/d) 

0.06 

UR 
0.3 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

0.04 

0.04 

NR 
NR 

0.03 

Species 

Mouse 

Mouse 

Mouse 

Mouse 

Mouse 

Critical Effect 
Experimental Doses 

(mg/kg/day) 

Hcpatotoxicity 

None observed 

Ncphropathy, increased 
liver wt, hematol alter 
Decreased RBC, packed 
cell vol, and hemoglobin 

Renal tubular pathology, 
decreased kidney weights 

NOAEL: 175 
LOAEL: 350 

NOEL: 1,000 

NOAEL: 125 
LOAEL: 250 
NOAEL: 125 
LOAEL: 250 

NOAEL: 75 
LOAEL: 125 

' 

Study 
Typcc 

SC 

SC 

SC 

SC 

SC 

a. From IRIS (2). When IRIS values were unavailable, HEAST [4] values were used. RfD = reference do~, NR = 
not reported 

b. CAG = USEPA Carcinogen Assessment Group. 82 = probable human carcinogen; D = not classifiable as to 
human carcinogenicity. 

c. SC = subchronic. 
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the 8-hour time-weighted average exposure to P AHs in older coke plants was approximately 
22 to 33 mg/m3 [I]. An inhalation slope factor is not a\'ailable for any of the P AHs [2,4]. 

Dermal Exposure. Limited in vi,·o evidence exists that P AHs are at least partially absorbed 
by human skin. An in vitro study with human skin indicated that 3% of an applied dose of 
benzo(a)pyrene was absorbed after 24 hours. Studies in mice indicated that at least 40% of 
an applied dose ofbenzo(a)pyrene was absorbed after 24 hours. The carcinogenic PAHs as a 
group cause various noncancerous skin disorders in humans and animals. Substances 
containing mixtures of P AHs have been linked to skin cancers in humans. Studies in 
laboratory animals have demonstrated the ability of benz(a)anthracene, benzo(b)fluoranthene, 
benzo(a)pyrene, chrysene. dibenzo(a,h)anthracene, and indeno( 1,2,3-cd)pyrene to induce skin 
tumors [l ]. 

ECOLOGICAL TOXICITY 

General. The molecular weight of the individual P AHs affects their mobility and solubility 
in the environment, with lower weight compounds generally being more volatile and soluble 
than higher weight compounds. which have strong sorption propei:::ties. In aquatic 
environments, P AH partitioning in sediments occurs in an equilibrium process, \Vith a 
potential for localized occurrences of high levels of dissolved P AHs [ 5 ,6]. P AHs can 
bioaccumulate in plants and animals, but do not biomagnify in food chains. Inter- and 
intraspecies responses to carcinogenic P AHs are variable, and some P AHs tend to inhibit the 
carcinogenicity of other compounds in mammals [7]. A variety of adverse effects on aquatic 
and terrestrial animals has been observed. 

Veeetation. Plants absorb P AHs from soils through their root systems, and can translocate 
them to above ground parts. Lower weight P AHs are absorbed more readily than other P AHs 
[7]. Airborne deposition of particulate P AHs, and the subsequent adsorption to the skins of 
fruits and vegetables, accounts for reported higher P AH concentrations in aboveground 
versus underground plant parts. Soil concentrations of benzo(a)p)Tene typically may reach 
1,000 mg/kg; concentrations for total PAHs typically exceed benzo(a)pyrene concentrations 

by at least one order of magnitude. P AH concentrations in vegetation typically range from 
20 to 1,000 µg/kg [6]. Some plants biocentrate PAHs in their oily parts (e.g., seeds) above 
levels in surrounding soils. but this does not appear to be typical [6]. In limited studies on 
P AHs in plants, phytotoxic effects were rare; photosynthetic inhibition in algae has been 
documented [7,6]. Some vascular plants catabolize benzo(a)pyrene [6], and PAHs 

synthesized by plc1J?ts may act as growth hormones [7,8]. Plants may serve as a pathway for 
exposure of higher-order consumers to toxic levels of P AHs. 

Aquatic Life. Most P AHs in aquatic environments tend to sorb to sediments. and sediment­
associated P AHs have accounted for up to 77 percent of the steady-state body burden in 
benthic amphipods [7]. Absorption and assimilation of P AHs vary widely among species 
and according to the specific compound. Crustaceans and fish appear better able to 
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assimilate, metabolize. and eliminate PAHs than do molluscs and polychaetes [7,8]. Fish 
appeared to detoxify benzo(a)pyrene as quickly as it was absorbed in water-only exposures 
[9]. Little potential for biomagnification through aquatic food chains exists, and 
bioconcentration factors range widely. A 2- to 3-day exposure BCF of 485 was reported for 
anthracene in fathead minnows, and a 24-hour BCF of 12 was reported for benzo(a)pyrene in 

bluegill [7]. 

Toxic effects of PAHs in fish include liver, thyroid, gonad, and skin tumors. Phenanthene 
has an LC50 of 370 µg/L in grass shrimp, and benz(a)anthracene has an LC87 of 1,000 µg/L 

in bluegill [7]. In the Black River, Ohio, where sediment PAH levels were 10,000 times 
those in a control location, brown bullheads showed elevated concentrations of lower 
molecular weight PAHs in their livers and a higher incidence of liver tumors [5,7,8]. 
Dissolved fluorene introduced into pond waters resulted in reduced growth in bluegill at 0.12 
mg/L, and in increased vulnerability to predation at 1.0 mg/L [7]. 

There are no promulgated federal or state aquatic life water quality criteria for any of the 
P AHs, though the USEP A has proposed a chronic criterion of 6.3 µg/L and an acute criterion 
of 3 0 µg/L for phenanthrene in fresh waters [ 10, 11]. 

Wildlife. P AH toxicity studies in animals are mostly confined to laboratory experiments. 
Many P AHs can produce tumors in skin and epithelia tissues in all animal species tested, 
with malignancies induced by microgram acute exposures. Some carcinogenic P AHs can 
pass across skin, lungs, intestines. and placenta in mammals. Target organs are diverse, and 
the tissue affected is dependent on the compound and method of exposure. For example, 
dietary benzo(a)pyrene caused leukemia, lung adenoma, and stomach tumors in mice. 
Ancillary tissue damage may accompany carcinomas [7]. Selective effects based on age and 
gender of the receptor have also been observed [8,12,9,13]. Mammals do not tend to 
accumulate PAHs, which is likely due to the rapid metabolism of these compounds. For 
example, the biological half-life of benzo(a)pyrene in rat blood and liver was 5 to 10 minutes 
[7]. 

There is a scarcity of data on PAHs that are not carcinogenic [14]. Many chemicals, 
including other P AHs, modify the carcinogenic actions of P AHs i:i;i laboratory animals. 
Inhibitors of PAH-induced tumors include selenium, vitamins A and E, flavones, and 
ascorbic acid [7]. LD50 values also range widely: acute oral LD50 values for rodents range 
from 50 mg/kg body weight for benzo(a)pyrene to 700 mg/kg for phenanthrene, to 2,000 
m¥/kg for fluoranthene. Chronic oral carcinogenicity values for rodents include 40 mg/kg for 
benzo(b )fluoranthene, 72 mg/kg for benzo(k)fluoranthene, and 99 mg/kg for chrysene [7]. 

In a study on mallards, no mortality or visible toxic effects were observed over 7 months 
during which birds were fed diets containing 4,000 mg/kg P AHs, though heptatic changes 
were observed. Sax [9] reports that single oral doses of 250 ppm benzo(a)p)Tene were not 
acutely toxic to ducks or chickens. 
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CASNUMBER 

7782-49-2 

COMMON SYNONYMS 

SELENIUM 

Vandex; CI77805; selenium base; selenium dust; colloidal selenium; selenium 

homopolymer. [I] 

ANALYTICAL CLASSIFICATION 

Metal . 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: Insoluble [I] 
Vapor Pressure: Insignificant at 25°C [I] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 4.81 at 20°C [2] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

Selenium is a naturally-occurring element. The concentration of selenium in minimally 

disturbed soils varies tremendously. A collection of 1.267 soil samples from across the 

conterminous U.S. determined that 80 percent were less than or equal to 0.5 ppm. with a 

geometric mean of 0.26 ppm. but with a maximum of 5 ppm [3]. Of fourteen samples 

collected around Ohio. 43 percent were found to contain selenium at levels ranging from 

0.7 and 5 ppm [3]. 

FA TE AND TRANSPORT 

The behavior of selenium in the environment is dependent upon its oxidation state. and 

the behavior of the chemical compounds formed as a result of the differing oxidation 

states. In addition, the oxidation state of selenium in the environment is dependent upon 

a number of environmental factors, including pH, Eh, and biological activity, etc. For 

releases of selenium to soils, pH and Eh will be the primary determining factors for its 

fate and transport. Elemental and/or inorganic selenium may undergo microbial 

methylation (to dimethyl selenide and dimethyl deselenide), ultimately being volatilized 

to the atmosphere. Temperature, however, will moderate the methylation of selenium; 

reductions in temperature from 20°C to 4°C resulted in a methylation rate reduction of 

90%. Acidic soil conditions favor the predominance of selenides. Selenides are 
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insoluble and are expected to be immobile in the soils. Neutral to alkaline soil conditions 
favor the predominance of selenates. Selenates are expected to be very mobile in soils, 
given their high solubility and low sorption potential. and represent a potential for 
leaching to unprotected groundwaters. For water-soluble selenium compounds (i.e., 

selenates), terrestrial plant uptake represents a removal/transport mechanism of concern, 
but will be influenced by a variety of environmental factors (e.g., pH, soil type, reduction 

oxidation ( redox) potentials, etc.) [ 1]. 

Selenium released to surface waters is expected to be found in the form of salts of selenic 
and selenious acids. Salts of selenic acid (such as sodium selenate) are generally found in 
aerobic, alkaline waters, and are expected to be highly mobile in the aquatic environment. 
Salts of selenious acid (selenite salts) are found in neutral to acidic waters. and show less 
environmental mobility than do selenate salts. Under acidic conditions, however. selenite 
is readily reduced to elemental selenium; selenate, as well. is converted to elemental 
selenium, but more slowly. Elemental selenium will be stable over a wide range of pH 
and redox conditions. Aquatic organisms, however, \\-ill convert selenium to 
selenoamino acids and. subsequently, methylated selenium compounds. Neither 
metabolic product is expected to exist long in the aquatic environment, with the 
methylated forms volatilizing rapidly to the atmosphere. Selenium in the aquatic 
environment has been demonstrated to bioaccumulate (logBAF = 3.60), bioconcentrate 
(logBCF = 3.27), and. potentially, biomagnify in aquatic organisms [1]. 

Atmospheric concentrations of selenium are generally found as inorganic compounds 
such as selenium dioxide and hydrogen selenide, and organic compounds such as 
dimethyl selenide and dimethyl diselenide. Dry and/or wet deposition of selenium 
compounds is expected to account for some removal of these materials from the 

atmosphere [ 1]. 

HUMAN TOXICITY 

General. Selenium is considered an essential element. Toxic effects may occur, 
however, when too much selenium is taken into the body. The major target of selenium 
toxicity is the lungs, with the heart, liver and kidneys also being affected. Selenium is 
considered to be genotoxic [1]. The USEPA placed selenium in weight-of-evidence 
cancer Gro;up D, indicating that it is not classifiable as to human carcinogenicity [4]. 

Oral Exposure. A chronic oral RID of 0.005 mg/kg/day is based on a NOAEL of 0.015 
mg/kg/day for clinical selenosis in a human epidemiology study [4]. Selenium is readily 
absorbed following oral exposure. Acute oral LD50 values of 4.8 - 7 mg/kg in rats, 3.2 -

3.5 mg/kg in mice, 2.3 mg/kg in guinea pigs and 1.0 mg/kg in rabbits have been reported 
for selenium [1]. In humans, selenium exposure has resulted in death, but the fatal dose 
is not knovm. Following accidental ingestion of selenium, effects on the lungs 
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(pulmonary edema. breathing difficulties), upset stomachs and muscular weakness have 

been noted. The dose resulting in these effects is not knO\\TI. Symptoms reported in 

people who ingested selenium over a long period of time include loss of hair, loss of and 

poorly formed nails. problems with walking, reduced reflexes and some paralysis. These 

effects occurred at doses greater than or equal to 0:053 mg/kg/day [l]. Selenium has not 

been found to cause developmental effects in humans or mammals. but birth defects have 

been found in birds [I]. Most epidemiological studies indicate that selenium is not 

carcinogenic to humans. In fact, some animal studies suggest that oral selenium may 

inhibit cancer. An oral Slope Factor for cancer is not available for selenium [4]. 

Inhalation Exposure. A chronic inhalation RfC is not available for selenium [4). 

Selenium is readily absorbed following inhalation exposure. Acute inhalation LC50 
values in guinea pigs ranged from 1-12.7 mg/m3 for 2 to 8 hours [l]. Inhaled selenium 

has not been reported to be fatal in humans. In both humans and animals, the respiratory 

system is the primary target of inhaled selenium because selenium is an irritant when it 

comes in contact with water. Short-term exposure to high concentrations of selenium 

(exact levels not knov.n) results in pulmonary edema, bronchial spasms. symptoms of 

asphyxiation, and persistent bronchitis [I]. Neurological effects· (headaches. dizziness. 
malaise) have also been noted following short-term inhalation of selenium. Occupational 

exposure to low concentrations (0.007-0.05 mg/m3) has resulted in slight 

tracheobronchitis [1
. ]. Information regarding the po:ential effects of inhaled selenium on 

reproduction and development are not available. Inhaled selenium has not been reported 

to cause cancer in humans or animals, therefore, an inhalation Unit Risk is not available 

[4]. 

Dermal Exposure. Contact dermatitis and skin rashes have been reported following both 

acute and chronic exposure to selenium [ l]. This is due to the irritative properties of 

selenium. Other information regarding the toxicity of selenium following dermal 

exposure are not available. 

ECOLOGICAL TOXICITY 

General. Selenium is considered a non-essential trace element for most plants and a 

required trace element or micronutrient for most animals. Selenium has a comparatively 

short biolo~ical life in various species of organisms for which data are available: IO days 

in pheasant; 13 days in voles; 15 days in ants; 28 days in leeches; and 64 days in 

earthworms [5]. Recent studies suggest that selenium biomagnifies in aquatic and 

terrestrial food chains. It usually magnifies from two to six times in aquatic food chains 

[6]. 

Vegetation. Selenium is readily absorbed in high quantities in some plants. apparently 

without injury. Selenium bioaccumulation is typically associated with arid and semi-arid 
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soil regions of the western United States where selenium-containing geologic deposits are 

abundant and alkaline soils are common. Because soil parent materials are low in 
selenium most forage and grain crops in Ohio would typically contain <0.05 ppm 
selenium in their tissues (7). A suggested maximum concentration value of selenium in 
plants is given at 3 to IO ppm to avoid animal health problems (8). Selenium in soil is 
more soluble under alkaline conditions. Selenium accumulators can tolerate extremely 
high selenium concentrations without injury. The primary indication of selenium injury 

in nontolerant plants is growth inhibition. A symptom of selenium toxicity in grains is 
white chlorosis of some or all of the leaves [7]. 

Aquatic Life. Impacts of selenium in surface waters on aquatic animal species have been 
noted at concentrations of 0.8 mg/L [8]. The lowest concentration of selenium that 
results in the impairment of mature fish is 0.25 mg/L and selenium at 0.003 mg/L has 
harmful effects on fish fry [9]. Field and laboratory data suggest that selenium at 
concentrations greater than 0.002 to 0.005 mg/L can be bioconcentrated in food chains 
and cause toxicity and reproductive failure in fish [6]. Two- to 4-day LC5os for fish 
range from 2.0 to 80.0 mg/L [10). Selenium toxicity of fathead minnows has LC50 
values of 0.37 to 1.0 mg/Land at 20 mg/L 100 percent mortality occurred [8]. The 48-
day LC50 for bluegill larvae was 0.4 mg/Lat a water hardness of 330 mg/L (6], whereas 
100 percent mortality of juvenile bluegills was achieved with a dietary exposure 
equivalent to 45 ppm selenium (hardness was 18 mg/L). The 96-hour LC50 for fathead 
minnow fry was 2.9 mg/L, and for bluegill juveniles was 40.0 mg/L (7). Selenium 
accumulation is affected by water temperature. age of organism, organ or tissue 
specificity, mode of administration, and other factors [5] . It is noteworthy that selenium 
in the diet is kno\\n to exert a protective influence against mercury. poisoning [11 ]. The 
federal and Ohio aquatic life chronic freshwater quality criteria are 5.0 µg/L for 
warmwater and modified warmwater habitats [12.13). 

Wildlife. Selenium protects mammals and some birds against the toxic affects of 
mercury, cadmium. arsenic. thallium, and the herbicide paraquat [5). There is a danger of 
selenium toxicity in the diets of terrestrial animals at concentrations in excess of 5 ppm 
[8]. In terrestrial systems, Byers (14] suggested 4 ppm (d.tJ weight) of selenium in plants 
as a tolerance limit for animals that consume them and reported 5 ppm to be potentially 

dangerous: Lemly and Smith [ 6] suggested that environmental exposures to waterfowl 
from water, diet, and sediments should not exceed 0.005 ppm in water and 3 ppm (dry 
weight) in food and sediments to protect waterfowl from reproductive failures and/or 
mortality through food chain biomagnification effects. Studies with adult mallards 
indicated that 100 ppm dietary selenium (as sodium selenite) was fatal within 1 month, 
but that survival was high at 25 ppm after 3 months. Poor egg hatchability was recorded 
at 25 ppm, but not at IO ppm [5). 

SELENIUM 

WLB/PROFILES/0000 I 4 
ENGI:-.EERJ!s:G-SCIENCE. INC. 

July 6. 2000 



REFERENCES 

1. ATSDR. 1989. Toxicological Profile for Selenium. Draft. Agency for Toxic 
Substances and Disease Registry . USPHS/USEPA. December 1989. 

2. Merck. 1989. The Merck Index, Eleventh Edition. Merck & Company, Inc. 
Rahway, NJ. 

3. United States Geological Survey (USGS), 1984. Elemental Concentrations in Soils 
and Other Surficial Material of the Conterminous United States. USGS Professional 
Paper 1270, U.S. Department of the Interior. United States Government Printing 
Office. Washington. D.C. 105 pp. 

4. USEPA. 1995. Integrated Risk Information System (IRJS). Data base. Online. 
March. 1995. 

5. Eisler, R. , 1985. Selenium Hazards to Fish, Wildlife. and Invertebrates: A Synoptic 
Review. Contaminant Hazard Reviews. Report 14. Biological Report 85 (1.14). 
U.S. Department of the Interior. Fish and Wildlife Service, Washington, D.C. 

6. Lemly, A.D. and G.J. Smith, 1987. Aquatic cycling of selenium: implications for 
fish and wildlife. Fish and Wildlife Leaflet 12. U.S. Fish and Wildlife Sen·ice. 
Washington. D.C. 

7. U.S. Fish and wildlife Service. 1978, Impacts of Coal-Fired Power Plants on Fish. 
Wildlife. and their Habitats. FWS/OBS-78/29. 

8. USEPA. 1983. Hazardous Waste Land Treatment (revised edition). Office of Solid 
Waste and Emergency Response. SW-874. Washington, D.C. 

9. Snyder. B.D. and J.L. Snyder, 1984. Feasibility of Using Oil Shale Wastewater for 
Waterfowl Wetlands. U.S. Fish and Wildlife Service. FWS/OBS-84/01. 

10. USEPA. 1976. Quality Criteria for Water. Office of Water and Hazardous 
Materials. Washington, D.C. 

11. USEPA, 1979. Water-Related Environmental Fate of 129 Priority Poiiutants. VoL I 
and II. Office of Water and Waste Management. \\:'ashington, D.C. EPA-440/4-79-
029. . 

12. USEPA, 1991. Water Quality Criteria Summary. Washington, D.<;. 

13. OEPA. 1991. Ohio Water Quality Standards. Ohio Administrative Code. Title 
3745-Chapter l. Ohio Environmental Protection Agency. 

14. Byers, 'H.G., 1935. Selenium occurrence in certain soils of the United States, with a 
discussion of related topics. U.S. Dept. of Agriculture Tech. Bull. 482. 47 pp. 

SELENIUM 

WLB/PROFI LES10000 I 5 
E~Gl~EERJls;G-SC IE~CE. !'-:C 

Jul~ 6. 2000 





CASNUMBER 

7440-22-4 

COMMON SYNONYMS 

SILVER 

Argenturn; Argentum crede; CI77820; shell silver; silver atom; silver colloidal; silflake; 

silber. [I] 

ANALYTICAL CLASSIFICATION 

Metal. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: Insoluble [I] 
Vapor Pressure: Insignificant at 25°C [I] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 10.49 at 15/4°C [2] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

Silver is a naturally-occurring element whose average abundance is 0.1 ppm in the earth's 
crust and 0.3 ppm in soil [I]. 

FA TE AND TRANSPORT 

Silver is a white metal with a face-centered cubic structure. \Vith the exception of gold, 
no other metal is more malleable or ductile. Silver is not appreciably attacked by water, 
atmospheric oxygen. or most acids (v.ith the exception of dilute nitric acid and hot 
concentrated sulfuric acid). It is insoluble in water, but solubilizes in fused alkali 
hydroxides (in the presence of air), in alkali cyanides (in the presence of air), and in fused 

alkali peroxides. Additionally, most salts of silver are photosensitive [2]. 

Silver rele~ed to soils under oxidizing conditions will be found primarily in compounds 
with bromide, chloride, and/or iodide; silver released to soils under reducing conditions 

will be primarily in the form of free silver metal and/or silver sulfide. The fate and 

transport, then, of silver released to soils is a function of the form of silver-containing 

material/compound released (i.e., elemental silver versus silver nitrate). In addition, the 

mobility of silver through soils is influenced by: the drainage rate of the soil (silver is 

readily removed from well-draining soils); the reduction-oxidation (redox) potential and 

pH of the soil, which affects the ability of manganese and iron (among others) to 
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immobilize silver; and organic matter. which tends to fonn complexes with silver. 
Plants account for another mechanism of silver removal from soils since plants will take 
silver from soils into the root system. Biodegradation and/or biotransformation of silver 
is expected to be very restricted since silver proves toxic to most microorganisms [I]. 

Silver released to waters will be found primarily as sulfates, bicarbonates, sulfate salts, 
chlorides, and particulate-associated matter. Sorption appears to be the primary process 
affecting partitioning of silver through sediment layers in waters, with silver being sorbed 

readily by compounds such as manganese dioxide. The redox potential and pH of waters 
will affect the ability of silver to sorb to organic matter therein. Bioconcentration of 
silver in aquatic organisms represents another fate/transport process of significant 
concern, given the bioconcentration factor (logBCF = 4.82) for silver. In addition, silver 
is slowly bioaccumulated by aquatic organisms (logBAF = 1.41 ). Biomagnification 
through the trophic levels is expected to be minimal. however. As with silver released to 
soils, silver released to waters is not expected to undergo significant 
biodegradation/biotransformation given its inherent toxicity [I]. 

Atmospheric concentrations of silver will primarily be found as particulate-associated 
matter and/or fine particles of metallic silver. The major forms of atmospheric silver 
include: metallic silver, silver sulfide, silver sulfate, silver carbonate, and silver halides. 
Silver found in any of these forms may be subject to long-range transport, and will 
eventually be removed from the atmosphere via dry or wet deposition; up to 50% of 
silver released to the atmosphere from industrial operations has been demonstrated to 
travel up to I 00 km prior to deposition [1]. 

HUMAN TOXICITY 

General. The major targets of silver toxicity are the '.'"espiratory system following 
inhalation exposure and the skin following inhalation, oral and dermal exposure [1 ]. Data 
suggest that silver is a mutagen. The USEP A has placed silver in weight-of-evidence 
cancer Group D, indicating that it is not classifiable as to human carcinogenicity [3]. 

Oral Exposure. A chronic oral RfD of 0.005 mg/kg/day is 1;,ased on a LOAEL of 0.014 
mg/kg/day for argyria in a long-term study in humans [3]. Approximately 20% of an oral 
dose of silver is absorbed through the gastrointestinal tract [I]. Ingested silver has not 
been reported to be fatal to humans, and LD50 values are not available for animals. 
Short- and long-term ingestion of silver results in argyria (grey or blue-grey discoloration 
of the skin) in humans. The dose associated with argyria is not known. Argyria is 
considered to be more of a cosmetic problem rather than a health problem. Information is 

not available regarding the potential effects of silver on reproduction or development in 
humans. There is no evidence that silver causes cancer in humans or animals and, 
therefore, an oral Slope Factor is not available [3]. 
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Inhalation Exposure. A chronic inhalation RfC is not available for silver [3] . Silver is 

absorbed through the respiratory tract, but the extent of absorption is not known. Inhaled 

silver has not been reported to be fatal to humans. and LC 50 values are not available for 

animals. Occupational exposure to 0.039 to 0.378 mg/m3 has resulted in effects on the 

respiratory system (sneezing, stuffiness, runny nose, sore throat, cough, wheezing, chest 

tightness) and on the gastrointestinal system (abdominal pain) [1]. Occupational 

exposure also results in argyria. Information is not available regarding the potential 

effects of silver on reproduction or development in humans. There is no evidence that 

silver causes cancer in humans or animals, and therefore. an inhalation Unit Risk is not 

available [3]. 

Denna} Exposure. Silver has not been reported to be fatal in humans or animals 

follo\\'ing dermal exposure. Argyria and mild allergic responses are the only kno\\:n 

effects of dermal exposure to silver [1]. The doses that elicit these effects are not kno\\n. 

ECOLOGICAL TOXICITY 

General. Silver is not an essential element for plants or animals. Silver toxicity ranks 
second only to mercury among the heavy metals [4]. Many of its salts, such as silver 

chloride, sulfide and arsenate, are insoluble [5]. 

Vegetation. No reports of silver toxicity in plants growing under natural conditions were 

found. Under man-induced conditions, silver toxicity to com was reported at 0.0098 
µg/ml and 0.0049 µg/ml was fatal to lupines [6]. Silver tends to be retained in surface 

soil at a pH greater than 4, especially in soils '\\-1th a high concentration of organic matter. 

In plants, silver has a tendency to accumulate in the root [7]. The ratio of silver content 

in plants to soil has been given as 1: 1 .5. Such a ratio must be used with caution because 

the silver content of plants has a very wide range [7]. 

Aquatic Life. Silver nitrate and sulfate are relatively soluble compounds of silver and are 

considered toxic to aquatic life. Silver is not present in aquatic animals at very high 

concentrations because most of its compounds are virtually insoluble in water and 

because silver has a very short biological half-life [5] . Extremely low .concentrations of 

silver, as low as 0.0000001 mg/L, have been found to be harmful to sensitive fish species. 

LC50 values for fish range from 0.003 mg/L for silver nitrate to 250 mg/L for silver 

thiosulfate. However, most reported LC50s were between 0.003 and 0.1 mg/L [5]. Fish 

are capable of accumu!ating silver from water, however, the food chain is not an 

important route of silver accumulation for animals at higher trophic levels [4]. The 

federal chronic freshwater quality criterion for silver is 0.12 µg/L based on water 

hardness of 400 mg/L CaCO3 [8]. The state aquatic life habitat and water supply 

standard for silver is 17.0 µg/L based on water hardness of 400 mg/L CaCO3 [9]. 
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Wildlife. No references have been found which discuss or report toxic effects of silver on 
wildlife under natural conditions. Silver is a general microconstituent of many animals. 
Although the presence of silver in most animals suggests that it might serve some 
purpose, its role in animal metabolism is still unknown [7). Long-term experiments with 
rats and rabbits concluded that ingestion of silver in drinking water at a dose of 0.0025 
mg/kg body weight did not produce any detrimental effects. Doses of 0.025 mg/kg body 
weight affected the rats' reflexes and rabbits' immunological activity [7). Field studies 

exposing sheep ewes to as much as l O mg/kg/day failed to produce clinical signs of 
toxicity [IO]. 
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CASNUMBER 

7440-28-0 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

THALLIUM 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: Insoluble [I] 
Vapor Pressure: Negligible at 25°C [2] 
Henry's Law Constant: ND 
Specific Gravity: 11.85 [l) 
Organic Carbon Partition Coefficient: ND 

BACKGROUND CONCENTRATIONS 

Thallium is a naturally-occurring element. It can be found as crookesite in Swedt:n. as 
lorandite in Greece, and as hutchinsonite in Switzerland. The estimated occurrence of 
thallium within the Earth's crust is 0.7 ppm [l). No data on thallium were gathered as part of 
the I 984 Department of the Interior survey of conterminous United States soils [3). 
Therefore, no reference point other than the 0.7 ppm world-wide average is a\'ailable for 

Ohio soils. 

FATE AND TRANSPORT 

Elemental thallium is a bluish-white. very soft. inelastic. easily fusible, heavy metal. It will 

oxidize superficially in air forming a coat of thallium oxide. It will react with nitric and/or 
sulfuric acids, but only slightly so with hydrochloric acid [I). Thallium exists in either 
monovalent (thallous) or trivalent (thallic) forms; thallous being much more common. 

Thallic sal~ are readily reduced to thallous salts; virtually all are chemically reactive with air 

and moisture. Volatilization of thallium and its salts is not expected to occur at ambient 
temperatures and pressures. Elemental thallium is insoluble irl water; thallium salts show a 

moderate to high degree of solubility (i.e.: thallium sulfide exhibiting solubility to 200 

rng/L; and thallium fluoride exhibiting solubility to 780 g/L) [2). Therefore, thallium is 

expected to be relatively mobile in aquatic environments and/or moist-to-wet soils. Thallium 

shows some tendency to bioconcentrate in aquatic organisms [4) . 
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HUMAN TOXICITY 

General. In humans. ingestion of large amounts of thallium can affect the nervous system, 
lung, heart, liver, and kidney [4). The USEPA currently provides no toxicity \'alues for 
metallic thallium [5,6). Oral RID values are available, however, for many thallium 
compounds and are based on the oral RID of 0.00008 mg/kg-day for thallium sulfate [5]. 
This RID is based on a NOAEL of 0.25 mg/kg-day for no adverse effects in a subchronic 
study in rats [5]. 

Oral Exposure. Animal studies indicate that thallium is completely absorbed when ingested. 
Evidence also suggests that thallium is well absorbed in humans. Estimates of the oral LD50 

for rats vary from 32 to 39 mg/kg. A NOAEL (for death) of 0.2 mg/kg/day for 90 days was 
determined in rats. Male rats receiving 0.7 mg/kg/day (the LOAEL) for 60 days experienced 
adverse reproductive effects. The most likely route of human exposure is via direct 
ingestion. Indirect ingestion of dust may occur following inhalation [4]. 

Numerous human deaths have occurred following oral exposure to thallium. Damage to 
several systems have been reported, including the nervous system, cardiovascular system, 
liver. kidney, and muscles [4]. At physiological pH, thallium is soluble. The exact 
mechanism of toxicity is unclear; inhibition of enzymatic reactions and/or oxidative 
phosphorylation are the most likely toxic actions. Thallium poisoning in humans is insidious 
with four generalized stages. They are as follows: 

(1) Immediate (3-4 hours): nausea, vomiting, diarrhea, and possibly hematemesis. 

(2) Intermediate (hours to days): central nervous system dysfunction, peripheral nervous 
system dysfunction, autonomic nervous system dysfunction, ophthalmologic effects, 
and dermal effects. 

(3) Late (2-4 weeks): dry and scaly skin. white stripes across nails, and scalp/facial hair 
loss; 

(4) Residual (months): central/peripheral nervous system abnormalities (ataxia, tremor, 
foot drop, memory loss). 

Thallium is an acknowledged cumulative poison. It has an average lethal adult dose of 1 g of 
soluble thallium salts [4,7]. Elemental thallium has shown lethality at a dosage of 4.4 mg/kg 
[8]. 

i 

Inhalation Exposure. No reliable information was located on pulmonary absorption of 
thallium [4]. Occupational studies indicate that thallium may adversely affect the human 
nervous system following inhalation [4]. 

Dermal Exposure. No reliable information was located on the dermal absorption or adverse 
health effects of thallium following dermal contact [4]. 
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CASNUMBER 

108-43-2 

COMMON SYNONYMS 

Methyl benzene. 

TOLUENE 

ANALYTICAL CLASSIFICATION 

Volatile organic. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: 534.8 mg/Lat 25°C [l] 
Vapor Pressure: 28.4 mm Hg at 25°C [I] 
Henry's Law Constant: 5.94 x 10·3 atm-m3/mole (temperature not giYen) [Il 
Specific Gravity: 0.866 at 20/4°C [2] 
Organic Carbon Partition Coefficient: 3 7 to 178 [I] 

FATE DAT A: HALF-LIVES 

Soil: 4 to 22 days [3] 
Air: IO hours to 4.3 days [3] 
Surface Water: 4 to 22 days [3) 
Groundwater: l to 4 weeks [3] 

NATURAL SOURCES 

Volcanoes. forest fires. and crude oil [I]. 

ARTIFICIAL SOURCES 

Gasoline, fuel oils, automobile exhaust, chemical industry, paints and lac.quers [I] . 

FATE AND TRANSPORT 

Much of the toluene released to surface soil will be lost to volatilization. It is mobile in 
soils and will leach to groundwater. Biodegradation occurs slowly in soil and 
groundwater, but is inhibited by high concentrations. Under ideal conditions of low 
concentration and acclimated microbial populations, rapid biodegradation may occur. 

Losses from surface water occur due to volatilization and biodegradation. It will not 
significantly adsorb to sediment or bioconcentrate in aquatic organisms. In the 
atmosphere it will degrade or be washed out with rain [ 1]. 
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HUMAN TOXICITY 

General. Toluene acts primarily on the central nen·ous system [4] . The USEPA has 

placed toluene in weight-of-evidence Group D: that is, it is not classifiable as to human 
carcinogenicity [5]. 

Oral Exposure. A chronic RID of 0.2 mg/kg/day is based on a NOAEL of 223 mg/kg/day 
for changes in liver and kidney weights in a subchronic oral study in rats. The LOAEL in 

this study was a dose of 446 mg/kg/day [5]. Toluene is absorbed more slowly from the 
gastrointestinal tract than from the lungs [6]. The acute oral LD50 for adult rats is in the 

range of 5,000 to 7,300 mg/kg [4,6]. Brain damage was noted in mice receiving 
1,250 mg/kg/day by gavage for 13 weeks [6]. 

Inhalation Exposure. The RfC of 0.4 mg/m3 is based on a LOAEL of 88 ppm for central 
nervous system effects observed in humans following inhalation exposure [5]. Toluene is 
rapidly absorbed following inhalation by humans and animals [6]. The inhalation LC50 in 
mice is 5,300 ppm for an 8-hour exposure. Exposure of humans by inhalation to 
200 ppm for 8 hours produced mild fatigue, weakness, confusion, lacrimation, and 
tingling of the skin. At 600 ppm, additional_ effects included euphoria, headache, 
dizziness, dilated pupils, convulsions, and nausea. After 8 hours at 800 ppm, symptoms 
were more pronounced; effects included nervousness, muscular fatigue, and insomnia 
persisting for several days. Exposure to concentrations of 10,000 to 30,000 ppm could 
lead to narcosis and death. Chronic abusive inhalation of toluene vapors by humans 
produces central nervous system impairment and emotional and intellectual disturbances. 
Uptake in the various brain regions is widespread due to the high lipid solubility of 
toluene and the high lipid content of the brain. Effects on animals following high levels 
of exposure include hearing loss, kidney effects. and lung lesions. High level oral intake 
by animals has resulted in weight increases in the liver and kidney, and brain tissue 
damage [4]. 

Dermal Exposure. The absorption of toluene through human skin is slow, falling within 
the range of 14 to 23 mg/cm2/hour. Dermal contact with toluene by humans may cause 
skin damage. Application of toluene to the eyes of rabbits repottedly resulted in 
moderately severe injury [6]. 
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CASNUMBER 

7440-62-2 

COMMON SYNONYMS 

None noted. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

VANADIUM 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: Insoluble at 20°C [I] 
Vapor Pressure: ND 
Henry's Law Constant: ND 
Specific Gravity: 6.11 at 18.7/4°C [l] 
Organic Carbon Partition Coefficient: ND 

BACKGROUND CONCENTRATIONS 

Vanadium is a naturally-occurring element. The e~'s crust is estimated to be comprised of 
0.01 percent vanadium (by weight). Elemental vanadium does not occur in nature [2] , but 
may be found in over 65 known minerals including patronite (polysulfide), vanadinite. 
roscoelite, and carnotite [3]. In a 1984 United States Geological Survey (Department of the 
Interior), 1,319 total soils samples were gathered from across the conterminous United States 
and analyzed for vanadium content. Of the total samples gathered. 1,294 showed vanadium 
content in some concentration ranging from less than 7 ppm up to 500 ppm. Fourteen 
percent of the total soils samples gathered showed vanadium concentrations to be from less 
th_an 7 ppm up to 20 ppm; 28 percent showed concentrations of vanadium to be greater than 

100 ppm up to a maximum of 500 ppm; geometric mean concentration of vanadium was 58 
ppm. Sixteen soils samples were gathered in ( or on a shared border of) Ohio: one showed 
vanadium concentrations from less than 7 ppm up to 20 ppm; two showed concentrations 

from >20 ppm up to 50 ppm; seven showed concentrations from >50 ppm to 70 ppm; three 

showed concentrations from >70 ppm up to 100 ppm; and three showed vanadium 
concentrations from > I 00 ppm up to 500 ppm (no maximum value for Ohio soils is noted) 
[4]. 

FATE AND TRANSPORT 

Elemental vanadium may be found in the following forms: light gray or white lustrous 

powder; fused hard lumps: or, body-centered cubic crystals. Vanadium does not tarnish in 
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air, nor does it appreciably react with air or moisture at ambient temperatures. It may exist in 
any of six oxidation states (I-. 0, 2·. 3·_ 4+, and 5·""). In the natural environment, elemental 

vanadium exhibits a strong reducing ability. and will reduce mercuric and/or ferric salts to 
mercurous/ferrous salts (among others). It is not readily attacked by acids at ambient 
temperatures, but will react with heated acids [3] . Elemental vanadium can be expected to be 
relatively immobile in the environment, owing to its negligible solubility and vapor pressure. 
Vanadium compounds and complexes, however, exhibit varying degrees of solubility. 
volatility. etc., and therefore have varying degrees of mobility. The most likely way for it to 
get into the air is when fuel oil and coal are burned, as it is naturally present in both [I.3]. 

HUMAN TOXICITY 

General. Elemental vanadium is considered to be nontoxic; however, some compounds of 
vanadium, especially the oxides, are toxic [2]. Inhalation of concentrated vanadium­
containing dusts can cause coughing, sore throat, and eye irritation [ l ]. The USEPA has not 
placed vanadium in any weight-of-evidence group [5.6]. 

Oral Exposure. A chronic RID of 0.007 mg/kg/day is based on a NOAEL of 5 ppm 
determined for rats in a chronic drinking water study [5]. The absorption of vanadium 
through the gastrointestinal tract is low. No more than 2.6% was absorbed from the GI tract 
of rats after 3 days. The acute oral LD50 for sodium metavanadate in rats is 41 mg/kg. The 
LOAEL in humans for vanadium pentoxide is 0.1 mg vanadium/kg (respiratory irritation). 
Some minor birth defects were observed in the offspring of rats receiving vanadium in 
drinking water while pregnant. Information on any possible carcinogenic effects following 
oral exposure were deemed inadequate [ I ]. 

Inhalation Exposure. The USEP A does not currently provide an inhalation RfC . for 
vanadium [5,6]. The primary route of human exposure to vanadium is via inhalation (of 
vanadium pentoxide dust/fume) and subsequent pulmonary absorption [7]. Studies in rats 
indicate that rapid absorption of vanadium in humans may occur foiiowing acute inhalation 
exposure [I]. Once in the body, the most commonly found form of vanadium is vanadate 
(VO3-, 5+ oxidation state). In this form, vanadate acts as an oxidizing agent and is one of the 
most potent oxidative-phosphorylase pump reaction inhibitors. Cornmqn symptoms of acute 
vanadium toxicity include, but are not limited to: respiratory tract irritation, rhinitis, 
wheezing, nasal hemorrhage, cough, sore throat, and chest pain. Chronic toxicity symptoms 
include: bronchitis, conjunctivitis, pneumonia, green discoloration of the tongue, and, 
metallic taste on the tongue [7]. Response to inhalation of vanadium (ore) was demonstrated 
at a dose as low 'as 4 mg/kg. Vanadium pentoxide dust/fumes do not exhibit as intense a 
degree of toxicity by comparison [8]. 

Dermal Exposure. Dermal absorption of vanadium is thought to be very low [I]. No other 
information was available regarding adverse health effects resulting from dermal exposure to 
vanadium. 
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CASNUMBER 

7440-66-6 

COMMON SYNONYMS 

None noted. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DAT A 

Water Solubility: Insoluble [l] 
Vapor Pressure: Insignificant at 25°C [I] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 7.14 at 25/4°C [2] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

ZINC 

Zinc is a naturally occurring element essential to many life forms [I]. It is widespread in 
nature and may be found in many kno\\<n compounds. The estimated occurrence of zinc in 
the earth's crust is 0.02 percent by weight [2]. The concentration of zinc in minimally 
disturbed soils varies tremendously. A collection of 1,248 soils samples from across the 
conterminous U.S. detennined that 87 percent were less than or equal to 74 ppm, with a 
geometric mean of 48 ppm, but with a maximum as high as 3500 ppm [3]. Zinc 
concentrations in Ohio farm soils were found to range from 4 7 to 138 ppm, with a mean 
value of 75 ppm [4]. 

FA TE AND TRANSPORT 

Elemental zinc is a bluish-white, lustrous metal having a distorted hexagonal close-packed 
structure [2]. It is stable in dry air, but upon exposure to moist air v.ill form a white coating 

composed of basic carbonate. Zinc loses electrons (oxidizes) in aqueous environments [2]. 
In the env~ronment, zinc is found primarily in the 2+ oxidation state. Elemental zinc is 

insoluble; mo~t zinc compounds show negligible solubility as well, with the exception of 
elements ( other than fluoride) from Group VIIa of the Periodic Table compounded v.ith zinc 
(i.e., Zn Cl 2, Znl2) showing a general 4: 1 compound to water solubility level. In polluted 
waters, zinc often complexes with a variety of organic and inorganic ligands. Therefore. the 
overall mobility of zinc in an aqueous environment, or through moist-to-wet soils. may be 
accelerated by compounding/complexing reactions [ 1]. 
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Zinc has a tendency to adsorb to soils and sediment/suspended solids in waters. Adsorption 
to sediments/suspended solids is the primary fate for zinc in aqueous environments. and will 
greatly limit the amount of solubilized zinc. Zinc is an essential element and, therefore, is 
accumulated by all organisms. · Zinc concentrations in air are relatively low except near 
industrial sources. Volatilization is not an important process from soil or water [I] . 

HUMAN TOXICITY 

General. Zinc is an essential trace element, therefore, toxic effects can result if too much or 
too little is taken into the body. The Recommended Dietary Allowances (RDAs) for zinc are 
I 5 mg/day for men and 12 mg/day for women [l]. The major targets of zinc toxicity are the 
gastrointestinal tract following oral exposure and the lungs following inhalation exposure [I). 
Zinc is not mutagenic and has been placed in weight-of-evidence Group D, indicating that it 
is not classifiable as to human carcinogenicity, by the USEPA (5]. 

Oral Exposure. A chronic oral RID of 0.3 mg/kg/day is based on a LOAEL of I mg/kg/day 
for effects on red blood cells in human females [5]. Approximately 20-30% of an oral dose 
of zinc is absorbed by the gastrointestinal tract [ 1]. Zinc has not been reported to be fatal to 
humans and oral LD50 values in animals are not available [I]. In humans. gastrointestinal 
effects (vomiting, abdominal cramps, diarrhea) and hematological effects (anemia) have 
resulted from oral exposure to doses greater than 2 mg zinc/kg/day. Long-term 
administration of zinc can result in copper deficiency [I]. In animals, effects on the liver and 
kidneys, as well as the gastrointestinal and hematological systems, have been reported [I). 
Studies in animals indicate that exposure to high doses of zinc (200 to 500 mg/kg/day) results 
in reduced fetal growth and altered concentrations of zinc and copper in both the mother and 
fetus [I]. There is no evidence that exposure to zinc affects development or reproduction in 
humans. There is no evidence that zinc causes cancer in humans or animals following oral 
exposure, therefore, an oral Slope Factor is not available [5]. 

Inhalation Exposure. A chronic inhalation RfC is not available for zinc [ 5]. Zinc is absorbed 
through the respiratory tract, but the extent of absorption is not known. In humans, death has 
resulted from exposure to high concentrations (estimated at 97,635 mg/m3) of zinc­
containing smoke [I]. In mice, the reported LCT 50 (product of lethal cqncentration and time 
to kill 50% of the animals) of zinc chloride was 11 ,800 mg-min/m3 [I] . Short-term exposure 
to zinc dust and zinc fumes results in "metal fume fever". This condition is characterized by 
an acute impairment of pulmonary function. Acute (10-12 minutes) inhalation of 600 mg 
zinc/m3 as zinc oxide has resulted in nasal passage irritation, cough, chest pain, lung rales, 
and decreased vital capacity. No symptoms of metal fume fever were reported following 
exposure to zinc oxide at 14 mg/m3 for 8 hours, 45 mg/m3 for 20 minutes, or occupational 
exposure to 8-12 mg/m3 [I]. Information is not available regarding effects on reproduction 
or development in human or animals following inhalation exposure. There is no evidence 
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that inhaled zinc causes cancer in humans or animals, therfore. an inhalation Unit Risk is not 

available [5]. 

Dermal Exposure. Zinc has not been reported to be fatal in humans or animals following 

dermal exposure. Topical application of zinc (in the form of zinc oxide or calamine lotion). 

however, is used to promote healing of burns and wounds [I]. 

ECOLOGICAL TOXICITY 

General. Zinc is an essential trace element for plants and animals. It is the most mobile of 

the metals in surface water systems, but only moderately mobile in soil/water systems [7]. 

Zinc is bioaccumulated by all organisms, but it does not biomagnify in terrestrial or aquatic 

food chains. 

Vegetation. Studies of bulrush, sedge. cattail, and reeds indicate relatively high zinc 
absorption ability [8]. Bioavailable zinc is readily accumulated in the leaves of many plants; 

however, it is of low availability to animals. probably due to the formation of insoluble 

complexes of zinc with calcium and ph)1ic acid in the plants [9]. The ph)'totoxic level of 

zinc in the soil ranges from 500 to 2000 ppm, with toxicity being enhance·d under acidic soil 

conditions. The normal range of zinc in leaves of various plants is 15 to 150 ppm. and the 

maximum suggested concentration in plants to avoid ph)totoxicity is 300 ppm [1 O]. Plant 

species exhibit a wide range of tolerances to zinc concentrations in soils . 

. Aquatic Life. Extensive test data are available for zinc effects on aquatic life. T1e acute 

lethal toxicity of zinc is greatly affected by water hardness, with soft water being more toxic 

than hard water. Both an increase in temperature and a reduction in dissolved oxygen also 

increase zinc toxicity [8]. Zinc is most toxic in aquatic biota at a pH of 8.0. and least toxic at 

a pH of 6.0 [7]. Fish gro-wth was inhibited by zinc at a concentration of 0.05 to 0.08 mg/L 

swimming was impaired at 0.06 to 0.3 mg/L, and reproduction was reduced at 0.05 to 0.88 

mg/L [8]. The 96-hour LC50 for fathead minnows was 33,000 µg/L at a water hardness of 

360 mg/L CaCO3 [ 11 ]. The federal chronic freshwater quality criterion for zinc is 343 µg/L 
b?5ed on a water hardness of 400 mg/L CaCO3 [12]. The Ohio aquatic life habitat standard is 

340 µg/L based on a water hardness of 400 mg/I CaCO3 [ I 3]. 

Wildlife. Animals are generally protected from zinc poisoning through plant consumption 

because high concentrations of zinc are phytotoxic before they accumulate in toxic 

concentrations in plant tissues eaten by animals [IO]. Zinc compounds are relatively 

nontoxic to animals, particularly mammals, because animals can physiologically regulate the 

absorption and excretion of this metal. For example, a dietary intake of 2,500 ppm zinc 

produced no discernable effects in rats, while 10,000 ppm is required to induce high 

mortality. A zinc concentration of 2.2 g/k.g in rats and 1.9 to 2.2 g/kg in rabbits was lethal 
[9]. 
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APPENDIXG 

EXCERPT FROM SEAD-12 AND SEAD-63 SCOPING PLAN 
DISCUSSION OF DATA QUALITY OBJECTIVES 
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Excerpt from Section 2.3.5 (Data Quality Objectives) of the 
SEAD-12 and SEAD-63 Project Scoping Pia~ . 

J The actual quantity of Level I and Level 2 radiological data (needed to demonstrate compliance 

with release guidelines) or Level 3 or Level 4 analytical data (needed to compare site data sets to 

background data sets) is dependent upon the decision error probabilities that are used. For the 

purposes of comparing site data sets to background data sets, acceptable decision error 

probabilities of 0.05 for Type One errors (or the a error rate) and 0.05 for Type Two errors (or 

the p error rate) were selected. A Type One error can be characterized as making a decision that 

is based upon a false positive result. A Type One error probability of 0.05 can be equated to 
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there being a 5% probability that this type of error is made. Similarly, a Type Two error can be 

characterized as a decision that is based upon a false negative result, and a Type Two error 

probability of 0.05 can be equated to their being a 5% probability that this type of error is made. 

The error rates of 0.05 a and 0.05 ~ will be used to test a null hypothesis, Ho, for each survey 

unit. The null hypothesis for the radiological survey units at SEADs-12 and 63 is that residual 

radiation at a survey unit is above a release criterion. The alternative hypothesis, Ha, at these 

survey units is that residual radiation at a survey unit is present at levels that do not exceed a 

release criterion. The null hypothesis for comparing survey unit analytical data sets to 

background data sets is that the survey unit data set is distinguishable from and greater than the 

background data ·set. The alternative hypothesis for comparing survey unit to background data 

sets is that the concentration of a given analyte is indistinguishable from the background data set. 

Using these stated statistical values (the a and 13 error rates and the null and alternative 

hypotheses) and guidance provided in the NRC's NUREG 1505 (NRC 1995) document and the 

EPA's Statistical Methods for Evaluating the Attainment of Cleanup Standards, Vol. 3 (EPA, 

1994) the minimum quantities of data that will be needed to provide sufficient power to either 

accept the null hypothesis or to reject it in favor of the alternative hypothesis can be determined. 

Table 3-25 presents the data quantities that were determined using the stated statistical values 

and the NUREG-1505 and EPA guidance. As can be seen in this table, the minimum number of 

data points that is re1uired, using conservative estimates of what can be expected at SEADs-12 

and 63, is 34 environmental media samples and 17 building surface measurements. For survey 

units that will be compared to a reference area, this minimum number of samples is the combined 

number of samples that is required from both the site and background data sets. The minimum 

number that is required from each survey unit and each background unit is therefore equal to one 

half of the total, or 17 environmental media samples and l O building surface measurements. 

However, for survey units that will not be compared to a reference unit. the listed total number of 

samples all need to be collected from the survey unit, and therefore, in the case of the building 

surface measurements. a minimum of 17 measurements will be required. These minimum 

numbers of samples will be used to assure that the sampling and measurement plans detailed in 

the Task Plan for the Remedial Investigation section (Section 4) will provide enough data to give 

the statistical comparisons sufficient power to accept the null hypothesis or reject it in favor of 

the alternative hypothesis. 

Further discussion of the DQOs as they pertain to SEDA is presented in the Generic Installation 

RIIFS Workplan that serves as a supplement to this Rl/FS Project Scoping Plan. 

S<i,<cmbtt 1997 
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(,,. ,. , .. r 

\•- - ---~ 
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lir ' -11 ,,= (o, 4•Lncll 1t,.,1 "ill AO( be comp.arcd IO 1dc1cncc lfCII. t1Lc11 fuwn Nllllf.G 1,01 
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fl• T~pc: 2 cnot u1c 

Z(I .,,/Jt • Z ,w1i1,1K for T~pc I cnot 111c 

Z(l • l1)• Z1,111iuKCo•T~pcJcuOfttk 

, .. p,oponi.cwl of Pntplc1 IO be colkctcd ia lM: tcfcfCMC IICI 

dcvialion 
I 74 
U7J 
II 67 
10 ll 
144 
9b0 
l4 29 
I 91 
l ll 
)JJ 

120 00 
1)000 

!.000 00 
1.000 00 

1000 

1000 

Pr(rrom T 0111 Number or 
11a1i11iul 1ablu) Samplu. N •• 

019 J4 
I . 21 
I 21 
I 21 

091 2) 
I 21 
I 21 

0991 17 

I 17 
I 21 
I 21 

I 21 

I 21 
I 21 

I 21 

I 17 
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APPENDIXH 

COST ESTIMATE BACK UP 



Cost Comp_onents 

Excavation 
Backhoe 

Staging/Sorting 
Bermed staging area 
Vibrating Screen 
Stockpile area for rad soil 
Stockpile area for non-rad soil 
Debris stockpile area for classified 
Debris stockpile area for non-classified 

Debris Disposal 
Disposal of rad debris - Envirocare 
Transportation of rad debris - Envirocare 

Disposal of Classified Debris (Army) 
Transportation of Classified Debris 
Disposal of non-rad, non-class debris (Seneca Meadows) 
Transportation to Seneca Meadows 

Soil Disposal 
Non-rad soil (keep on site) 
Amount of Fill Needed (=quantity of debris) 
Transportation of non-rad soil 
Non-rad over TAGM soil - Seneca Meadows or stabilize 
Transportation to Seneca Meadows 
Disposal of rad soil (Envirocare) 
Transporatation of rad soil (Envirocare) 

Extraction of GW 
Installation of 4 wells to be used as mw 
Frac tanks 
Pumps 

Analytical 
Confirmatory soil samples 
GWsampling 

Frac tank sampling 

Soil Pile sampling 
TCLP 

h:\ 1neca\s63eeca\costcomp.xls 

exc-disp 

Duration/Unit Basis Total Quantity 
Quantity of soil 

4500 cy 
3365 cy 

1.5 mos 

1.5 mos 
168 cy 

2007 cy 
56B cy 
56B cy 

20 cy 
20 cy 

568 cy 
568 cy 
548 cy 
548 cy 

100 lbs/cu.ft. 
1.35 tons/cy 

Amount of debris 

200 lbs/cu. ft 
2.7 tons/cy 

4543 tons 

1135 cy 

3064.5 tons 

Assume 5% soil elevated rad levels 
Assume 50% classified parts 

3197 cy Balance 
1135 cy 

0 cy 
o cy 
O cy 

168 cy 
168 cy 

140000 gal 
4 

20 
11 

14 
17 

12 

7 wells x 4 QA/QC samples 

as~ume 21,000 gall tanks - 7 tank fulls x 2 samples each tank full. 
1 per 200 cy/ - round up to 25 

,ge 1 
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4.500 CY 

Army to ~ 

-.., 

DISPOSAL DECISION ft'LOW CHART 
SEAD-63 DECISION EVALUATION/COST ANALYSIS 
SENECA ARMY DEPOT ACTIVITY, ROMULUS, N.Y. 

Staging Arca Scanning/Screening 

1,135 CY 3,365 CY 

DEBRIS SOIL 

YES • ,,. 
Classified'! Arc Srnnning YES Results of YES 

Send to 
Dispose/Recycle 

568 CY Levels Above - Isotopic Analysis - Envirocare .... ... 
Facility in Background'' 

168 CY 
above DCGls'! 

168 CY (.'live. UT. ( II 

568 CY NO 
11' 3,197 CY NO OCY NO 

Containerize and send to YES Source of 
~ 

Enviroearc, Clive, UT. (I) - Radionuclidcs'! 
20CY 

- i.-... Is Soil Characteristically 
I Iazardous'! YES Dispose at 

.... Subtitle ... 
0 CY C l.andfill 

548 CY 
1

., NO 
3,197 CY NO 

1 r 

Dispose at Subtitle 
D Landfill 

Arc Clean up Goals YES Dispose at Subtitle 
-

Exceeded'! ... D Landfill or Stabilize 
OCY and Backfill on Site 

3,197CY NO . ., 
r Backfill on Site I NOTE: (I) Accepts low level Radioactive Waste 

Volum~-s arc used in the cost estimate and arc estimated hascd on test pit logs and data collected during the ESI . 

R:ISENECAIRIFSISEAD64AIDDFC-64A.DOC 
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oa December 1998 - 09 December 1999 
I 

Linc I Description ' 

I 
Unit Price 

Item i 

0001 BuJk soil - licensed Sllr'eyor : I S 166 • 60 ICY - I 
i I 

0001 Bulk soil - densicyiweight I - IS 149.50 ICY 
-

0003 Bulk ~tixed W.istc • densicyiwcight 
S 660.00 ICY 

0004 IntennodaJ soil - licensed surveyor • 
S 166 .60 IC.Y 

000S IntmnodaJ soil - density/weight 
s 149.50 /CY 

0006 lntmnodaJ Mixed Waste • density/weight 
S 660.00 /C.Y 

' 

0007 Container soil • rated volume 
s 166.60 ICY 

0008 Container Mixed Waste - rated volwnc 
s 720.00 ICY 

0009 Debris • density/weight 
S 427.50 ICY 

0010 Mixed Waste Debris - density/weight 
S 1397. 00/CY 

0011 Non-Conforming W:istc Handling • E."<cess Moisture 
Content S 250. 00 IC.Y 

. .. 
Lane Item Pricing for option.ii y~ will be ncgon:ued pnor co C."<erc1smg option. 

Ose or disclosure of data contained on this sheet is subject tot: 
restriction on the title page of this proposal or quotation. 
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SESSLER WRECKING 

(315) 539-8222 

Division of ; 
LM. SESSLER EXCAVATING & WRECIONG, INC. 

1257 NYS ROUTE 96 
WATERLOO, NEWYORK 13168 

September 29, 1999 

TO: Eliza Schacht 
Parsons ·Engineering 

FR: Craig Sessler 
RE: Seneca Army Depot Estimate 

FAX(315)539-3987 

As per our conversation this date, Sessler Wr.ecking is 
pleased to provide you with this estimate of /services: 

LOCATION: Seneca Army Depot, Romulus, NY 

ITEM: Screen, Separate, and Stockpile Dirt from. C&D 
Material - Approximately 36,000 cy 

PRICE: $20.00/cy 

Said estimate includes all equipment, supervision, labor, 
insurance as necessary to perform the above referenced work. 

If we can be of further assistance to you in !this matter, 
; 

please give us a call. ; 

SPECIALISTS -W DEMOLITION OF BUILDINGS - BRIDGES - STACKS a MASSIVE CONCRETE 
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B.R. DEWITT, INC. ("Sellen 
6895 Ellicott Street 

Pavilion, New York 14525 
Telephone: (716) 584-3132 • Fax: (716) 584-3466 

8508 

DATE: 9-23-99 
.;USTOMER: PAR.SO.NS._ENGim=;~UIG .SClE~.Ct __ CONTACT: __ AMA_f_QPOR · ·-•• ·--···- · . -·-·-····-·••··. 
("Buyer") .. _____ ____ . · - - ····· ·- ... ___ PHONE: . (7.eJ.H.QL--:~J7_8 __________ .. . · ··· ···-·-- · 

.... ..... . .. -.- - . . FAX: .... .. .. . .. (7eJ)401_-:~-~J.~----- ...... .... . ..•.. 

PROJECT OR JOB NAME: ____.CL......,E-A..,.N.__._F,.I..,..L_L.__ ______________________ _ 
DELIVERY LOCATION: _____ S=E=N=E,,_.C-=Aa......a.AR=MY-=-=--=D=E=P_O~T_,~R"-O""""M'""'U-=L=U=S-, .... N=E..._W--=-Y=O=R=K ____________ _ 

SENECA COUNTY 
Is this Project or Job Sales Tax Exempt: Yes__ NO__ If yes, please enclose your Exemption Certificate. 

We are pleased to quote you as follows: 

QUANTITY: DESCRIPTION: UNIT PRICE: 

MATERIAL: 

**** 

F.O.B. BURDETT 
BANK SAND ______________ $1 • SO /TON 

DELIVERED TO JOB 

BANK SAND $4. 35/TON -----------------

FLOWABLE FILL (50 - 150 PSI) 
NYSDOT ITEM #17502.9503 

FIBERS 
SATURDAY DELIVERY 
HEAT 

PROVISIONS 
Including Those Which Appear on the Reverse Side 

$13.00/YD. 

_____ per 
_____ per 
_____ per 

1. Time of Dellvary. Aegular1y scheduled operating hours 7:00 a.m. to 4:00 p.m. Monday through Friday during the appropriate season. 
2. Expiration ot Quotation. This Quoiation will be open only for thirty (30) days from the date of this quotation. 
3. Contract. This Quotation shall not result in a Contract until it is accepted and acknowledged by Seller at Seller's office in Pavilion, New York. 

4. Expiratlon of Contract. A Contract for the sale and/or delivery of materials at the place, price and in the quantity stated is effadive only 

during the dates indicated. 

CONTRACT EFFECTIVE: ---==9'---=2=-3--=9__,9'----
CONTAACT EXPIRES: _ __,,,4=-....,_1 =-.... a .... o ____ _ 

TERMS OF PAYMENT: NET 30 DAYS 

Resp 
B.R. 

SPECIAL INSTRUCTIONS: ____________ -;;;:::::;:;::._-=--------------

QUOTATION ACCEPTED 

BUYER: _____ _ _ __________ SELLER: B.R. DEWITT, INC. 

BY: __ BY: ___________________ _ 

ITS: __ _ ______ ITS: __________________ _ 
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SEA0-63 
Miscellaneous C~nents Burial 
Site/Excavation and Off -Site 

Disposal 

Designed By: Parsons ES 
Estimated By: Parsons ES 

Prepared By: Jackie Travers 

Preparation Date: 03/23/99 
Effective Date of Pricing: 10/03/96 

Est Construction Time: 100 Days 

EQUIP ID: NAT97C 

Sales Tax: 7.0X 

This report is not copyrighted, but the information 
contained herein is For Official Use Only. 

M C A C E S f o r ~ i n d o w s 
Software Copyright Cc) 1985-1997 
by Building Systems Design, Inc. 

Release 1.2 
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Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT S63DS3: SEA0-63 · Miscellaneous C~nents Burial 

SEAD-63 Off-site Disposal of Debris/Contam Soil 

PROJECT BREAKDOllll: 

The estimate is structured as follows and uses a 2 digit r.Jli>er at each 
level. The 2 digit nuri:>ers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit nuri:>ers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL 1 • WBS Level 1 (Account) 
LEVEL 2 - WBS Level 2 (System) 
LEVEL 3 - WBS Level 3 (Subsystem) 
LEVEL 4 - User Defined (Assembly Category or Other) 
LEVEL 5 - User Defined (Assembly or Other) 

PROJECT DESCRIPTION: 
The scope of work is presented by contractor. There will be two contractors 
on this project. Prime contractor AA will be responsible for all on-site 
activities except for treatment/scanning of rad waste. Treatment of rad 
waste will be done by prime contractor AB. 

The scope of work for both the contractors is surmarized below. 

The following is a s1.11111Bry of the activities that are presently included in 
the prime contractor AA's scope of work: 

Layout the areas to be excavated, 
Excavation, shoring, and screening of non rad soil, 
Removal of debris and soil from excavation, 
Stormwater management at the excavations, at the soil screening operation, 
and at the soil stockpiles, 
Discharge of non rad groundwater 
Disposal of the screened material including scrap metal, stone, 
sod, etc., 
Backfilling the excavation with the clean, off-site borrow, 
S~ling, lab analysis, collection of s~les, 
Load non-rad waste into containers, and 
All permits for work. 

The following activities are included in the prime contractor AB's scope of 
work: 

· Perform rad scanning 
Treat rad contaminated groundwater 
Disposal of rad soil and debris 

PROOUCTIVITY: 

ECUIP ID: NAT97C Currency in DOLLARS 

TIME 08:44:23 

TITLE PAGE 2 
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PROJECT 563053: SEAD-63 · Miscellaneous Carponents Burial 

SEAD-63 Off-site Disposal of Debris/Contam Soil 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPS) Database, assunes a non-contaminated working envirorment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as fol lows: 

i 

1. Level of Protection A - Productivity _X 
2. Level of Protection B - Productivity _X 
3. Level of Protection C - Productivity _X 
4. Level of Protection O - Productivity 85¾. 

All activities are conducted in Level of Protection 0 . 

The following daily time breakdown was assl.llled. 

Level A Level 
Availiable Time (minutes) 480 480 

Non-Productive Time (minutes): 

Safety meetings 20 20 
Suit-up/off 60 60 
Air tank change 160 20 

•erealcs 60 60 
Cleanup/decontamination 20 20 

Product ive Time (minutes) 160 300 

Productivity: 160/480 300/480 
X100X 

33¾ 

Exa~le: 

Normal Production Rate (CY/HR) 250 
X Productivity .33 
=Reduced Production Rate(CY/HR) 83 

X100X 

63¾ 

250 
.63 
158 

B Level 
480 

10 
40 

0 
40 
20 

370 

370/480 
X100¾ 

Tri. 

250 
.n 
193 

• Break time ranges (minutes) 60-140 60 -140 40-140 

C Level D 
480 

10 
10 
0 

30 
20 

410 

410/480 
X100X 

85X 

250 
.85 
213 

30-70 

The following list the areas where there is the biggest potential for changes 
in cost due to uncertainties: 

Quant i ties of soil to be stabilized could increase based on the results of 
the confirmatory sa~ling done in the excavation. 

Contractor costs are calculated as a percentage of running total as 

EQUIP 10 : NAT97C Currency in DOLLARS 

TIME 08:44:23 
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10.0 X for field office support 
5.0 X for home office support 
6.4 X for profit 
4.0 X for bond 

Owner's cost are calculated as a percentage of running total as 
5.0 X for design contingency 
5.0 X for escalation 

12.0 X for construction contingency 
3.5 X for other costs 
8.0 X for construction management 

OTHER GOVERNMENT COSTS: 

Other Governnent Costs consist of: 

*Engineering and Design During Construction (EDC) 1.0X 
As·Builts O.SX 
Operation and Mainteriance (O&M) Manuals 0.5X 
Laboratory Quality Assurance 1.0X 

Total, use 3. 5X 

EQUIP JD: NAT97C Currency in DOLLARS 

TIME 08:44:23 
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33. Remedial Action 

TIME 08:44:23 

DETAIL PAGE 

33 . 01. Mobilize and Preparatory Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 
The RA consists of removal of 5 ft of soil over an area of 24,500 ft2 
(4,500 yd3 ) for sorting and off-site disposal of contaminated soil and all 
debris. 

33.01. Mobilize and Preparatory Work 
Remedial Action consists of excavating soils in area of disposal pits in 
sections, screening and sorting each section, and taking confirmatory 
sample from bottom of each section. After screening and confirmatory 
sampling, uncontamiriated soil may be backfilled 

33.01 . 01. Mob Construction Equip & Fae 
USR AA Mobilization of equipment and 1.00 LS 0 1,500 

1,500 

0 

0 

2,000 

2,000 

535 
personnel - earthmoving 

USR AB Mobilization of equipment and 
persoMel - haz waste 

USR AA Field Office Trailer 
USR AA Toilet Portable Chemical 

33.01.02. Contractor Oversight 
USR AA Project Managers 
FOP AA Contract Aaninistrators 
RAD AA Site Safety & Health Officer 
USR AA Surveyors 

1.00 LS 

1.50 MOS 
1.50 HO 

480.00 HR 
120.00 HR 
480 . 00 HR 

0. 50 MON 

33.01.03. Preconstruc Sul:lnittals/l~l Plan 
B USR AA Work Plan 420.00 HR 

33.01 . 04. Ten-.x,rary Utilities 
TOTAL Phone 

TOTAL Ten-.x,rary power 

TOTAL Bottled water 

1.50 HO 

1.00 EA 

1.50 MO 

TOTAL Construction fence, 6 ft chain 1400.00 LF 

33.02. Sa~ling, & Testing 

0 

0 

0 

0 
120 
480 

0 

0 

0 

0 

0 

0 

15,468 
3,115 

26,280 
0 

33,600 

0 

0 

0 

1,372 

1,500 
0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

535 

0 

161 

0 

0 

0 

2, 140 

0 

300 

1,000 

300 

8,400 

The soil analysis consists of TAL metals, voes, SVOCs, PCBs, TCLP metals, 
and ganma/alpha spec every 200 cu. yd. of excavated soil (23 sa~les) plus 
20 confirmatory sa~les (ganma/alpha spec, and metals only) to confirm 
extent of removal. 
GW analysis is one sa~le per well (4 new plus 3 existing) plus 4 QA/QC one 
time for voes, svocs, Pest/PCBs, metals, and rad (total 11) plus 14 
sa~les on water collected during excavation. 

EQUIP ID: NAT97C Currency in DOLLARS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4,035 

4,035 

1,500 
161 

15,468 
3,115 

26,280 
2,140 

33,600 

300 

1,000 

300 

9,786 

4035.00 

4035.00 

1000.00 
107 .00 

32.23 
25.95 
54.75-

4280.00 

80.00 

200.00 

1000.00 

200.00 

6.99 
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33.02. Sa~ling, & Testing QUANTY UOM MANHOUR LABOR EOUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT CUST 

33.02 . 03. Air Monitoring & S~ling 
The only air monitoring that is included is fugitive dust air monitoring at 
the excavation and rad mentoring. 

USR AA Digital Dust S~ler 2.00 EA O O O 1,621 
(Monthly Rental) 

USR AA Ancient Air Monitor 2.00 EA 
(Monthly Rental) 

USR AB Micro·R, Gas Prop detector, Gas 10.00 WK 
Prop floor detector, Fidler 

33.02.04. Monitoring Wells 

0 

0 

0 0 3,345 

0 6,650 0 

The estimate allows for four new monitoring wells. Each well is assll!led to 
be 15 feet deep . 

AFH AA Testing, ground water, monitor 
well s~l ing eqpt rental 

HTIJ AA Monitor well, casing, 2" dia, 
10 1 L, PVC sched 40, flush 
threaded 

USR AA 4·1/4" ID x 811 00 For 211 Or 
Less Casing/Screen 

USR AA Split Spoon Sample, 2" x 24 11 

During Drilling 
USR AA 2" Di a Filter Sock 
USR AA 411 Expandable Locking Cap 'olith 

stainless Steel Bolt 
USR AA No. 2 Morie Silica Sand· 

Contaminant Free 
USR AA Bentonite Grout · 50# Bags 
AF AA 'Jell, domestic water, standby, 

drill rig 

10.00 DAY 

60.00 LF 

60.00 LF 

20.00 EA 

16.00 LF 
4.00 EA 

a.so TON 

4. 00 EA 
10.00 HR 

33.02 . 05. Sample/ analyze Grndwtr 

0 

5 

52 

0 

7 

4 

0 
30 

0 

135 

724 

0 

11 
95 

55 

0 

843 

0 

37 

1,583 

0 

23 
207 

121 

0 
947 

375 

70 

0 

535 

9 

100 

185 

107 
0 

Water from the excavations will be~ into tanks and will be tested 
before it is discharged back to the ground. If the groundwater needs to be 
treated it will be treated on site. Each tank of wastewater will be tested 
for TAL metals and gross alpha/beta plus garrma/alpha spec. The estimated 
niinber of s~les is based on using 7-20.000 gallon frack tank-fulls with 
two s~les per tank full (14). 
Groundwater monitoring costs are included in this estimate. Seven (four 
new and 3 existing) wells will be sampled intially for gross alpha/beta, 
garrma and alpha spectrometry, TAL/TCL. 
Long term monitoring costs C beyond the first year of operation) are 
facility operating/maintenanceand have not been included. 
Unit costs marked up 200X for quick turnaround on a portion of the s~les 
from frac tanks (8 out of 14). 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 
0 

HTIJ AA Testing, misc sa~le collection 5.00 EA O O O O 3,167 
(shallow), daily rate, 
subcontracted 

EQUIP ID: NAT97C Currency in DOLLARS 

1,621 

3,345 

6,650 

375 

242 

2,307 

535 

43 
402 

361 

107 
1,790 

3,167 

810 . 53 

1672.41 

665.00 

37.45 

4.03 

38.45 

26.75 

721.54 

26.66 
179.02 

633.33 
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33.02. Sa~ling, & Testing QUANTY UCJ! MANHOUR LABOR EQIJIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

AFH AA Testing, misc sample collection 300.00 Ml 
(shallow), car or van mileage 
charge 

AFH AA Testing, misc s~le collection 5.00 DAY 

(shallow), persoMel per diem 
HTW AA Testing, packaging & shipping, 5.00 EA 

32 oz HOPE bottle, 12/case 
HTW AA Testing, packaging & shipping, 5.00 EA 

custody seals (package of 10) 
HTW AA Testing,packaging & shipping, 17.00 EA 

1gal,4/case,safe trans c~n 
w/vermi cul i te 

HTW AA Testing, packaging & shipping, 20.00 EA 

51# to 70# pkg, overnight dlvy 
service 

AFH AA Testing, LAS, S&SA, TAL metals 17.00 EA 
C6010/7000s). 

RAO AA Testing, LAS,plutoniiin·isotopic 17.00 EA 

radn analy liquid, alpha 
spectroscopy 

RAO AA Testing, LAS, radi1.J11•226, 228, 
radn analy liquid, alpha 
spectroscopy 

RAO AA Testing, LAS, thoriiin isotopic, 
radn analy liquid, alpha 
spectroscopy 

RAD AA Testing, LAS, uraniiin isotopic, 
radn analy liquid, alpha 
spectroscopy 

17.00 EA 

17.00 EA 

17.00 EA 

RAD AA Testing, LAS, tritiiin(dir cnt), 17.00 EA 
radn analy liquid, scintillation 

USR AA Testing, LAS, gross alpha beta 17. 00 EA 
susp or dislvd, radn analy liq, 

33.02.09. Laboratory Chemical Anaysis · soi 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 148 

0 0 388 

0 0 181 

0 0 79 

0 0 497 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

Includes all laboratory analysis cost for the soil Sc1111Jling (20 
confirmatory and 23 soil pile samples (1 per 200 cy). 45 day turnaround 
time. Confirmatory sa~les analyzed for radionuclides and TAL metals only. 

0 

0 

0 

0 

0 

1,565 

3,273 

2,550 

2,833 

2,238 

2,238 

1,148 

1,360 

HTW AA Testing, LAS, HW RCRA eval, TCL 12.00 EA O O O O 18,000 
p 

· total list 
AFH AA Testing, LAS, S&SA, semivolatil 

e 

organics (8270) 
AFH AA Testing, LAS, S&SA, TAL metals 

(6010/7000s). 
RAD AA Testing, LAS, americiiin 

isotopic, radn analy 
veg/sed/soil, alpha 

EQUIP ID: NAT97C 

25.00 EA 

45.00 EA 

45.00 EA 

0 0 0 0 11,417 

0 0 0 0 8,663 

0 0 0 0 6,300 

Currency in DOLLARS 

148 

388 

181 

79 . 

497 

1,565 

3,273 

2,550 

2,833 

2,238 

2,238 

1, 148 

1,360 

18,000 

11,417 

8,663 

6,300 

0.49 

77.58 

36.10 

15.75 

29.21 

78.27 

192.50 

150.00 

166.67 

131.67 

131.67 

67.50 

80.00 

1500.00 

456.67 

192.50 

140.00 
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33.02. S~ling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT 

RAD AA Testing, LAS, plutoniun 
isotopic, radn analy 
veg/sed/soil, alpha 

45.00 EA 

RAD AA Testing, LAS, thoriun isotopic, 45.00 EA 
radn analy veg/sed/soil, alpha 

RAD AA Testing, LAS,gross beta-tot, 45.00 EA 
radn analy veg/sed/soil,gas flow 
prop cnt 

RAO AA Testing, LAS, radiun·226, 228, 
radn analy veg/sed/soil, ganma 
spect 

RAD AA Testing, LAS, uraniun·total, 
radn analy veg/sed/soil, giilllllil 
spect 

RAD AA Testing, LAS, liquid 
scintillation, tritiun, radn 
analy veg/sed/soil 

33.03. Site ~ork 

33.03.02. Clearing and Gn.tlbing 

45.00 EA 

45.00 EA 

45.00 EA 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

Site work includes excavation of soils, and placement of fill in 12 inch 
lifts into the excavated area. Erosion control consists of silt fencing, 
plastic laminate cover and water truck for dust control • SEAD-63 area to 
be excavated is 24,500 sq. ft. 

AF AA Clearing, brush w/dozer & brush 
rake, light brush 

MIL AA Clearing, wheel & r~ load 
spoils, 2 mi haul to~ 

33.03.03. Earth work 

a.so ACR 

10.00 CY 

23 33 0 

10 257 88 0 

Fill material = 24,500sf * 5 ft= 122,500 total cf. Assune 29,403 cf to 
remain on site, therefore need 93,097 cf fill 

USR AA Clean Fill, D~itt Quote 1135.00 CY 0 0 0 10,663 
(includes transport) 

MIL AA Excavate & load, hydr excavator 4500.00 CY 194 6,075 3,420 0 

3/4 CY, wet matl 
MIL AA Excavate & load, hydr excavator 4500.00 CY 90 2,835 4,050 0 

2 CY, wet matl 

6,450 

6,300 

2,250 

5,550 

3,038 

2,700 

0 

0 

0 

0 

0 

AF AA Fill, spread borrow w/dozer 4500.00 CY 
USR AA Screen, separate, stockpile dir 4500.00 CY 

t 

54 
0 

1,530 
0 

2,835 
0 

0 
0 

0 

90,000 

from debris· Sessler 

EQUIP ID: NAT97C Currency in DOLLARS 

6,450 

6,300 

2,250 

5,550 

3,038 

2,700 

56 

345 

10,663 

9,495 

6,885 

4,365 
90,000 

143.33 

140.00 

50.00 

123.33 

67.50 

60.00 

111.86 

34.50 

9.39 

2.11 

1.53 

0.97 
20.00 
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33.03. Site Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.03. 11. Erosion control 
MIL AA TRK,WTR,OF-HY, 5000GAL,W/CAT613 400-00 HR 

C 

(2mosx20 daysx10 hrs) 
HTW AA LGLCS, fugitive dust, 250 lb 

tear str, synth cov waste pile, 
plstc lam 

HTW AA LGLCS, fugitive dust, add for 
metal gronmets, synth cov waste 
pile 

10000 SF 

500.00 EA 

MIL AA Erosion control, w/7.5 1 posts, 1400.00 LF 
silt fence, 3' high, 
polypropylene 

33.06. Groundwater Collection 

0 

9 

0 

64 

0 13,408 0 

200 0 3,959 

0 0 332 

1,624 0 345 

The only groundwater to be collected is the groundwater from the areas that 
are excavated. This water aist be tested prior to release for 
radionuclides and metals. It is assuned that sane treatment will be 

necessary. 
USR AA 21,000 Gallon (500Bbl), Steel, 

Open, Stationary, Monthly (3 
2.00 EA 

MIL Dewatering, Sl.ll'p hole, incl 1500.00 CF 
excavation & gravel, pit 

AF Pl.ll'p, propylene body, 40' hd, 4.00 EA 
housing & i~l ler, 22 GPM, 1/3 
HP 

33.09. Treatment of Groundwater 

33. 19. Transportation and Disposal 

0 0 

29 780 

6 240 

Ass1.111e no haz waste. Ass1.111e 3000 cy debris and 8000 cy soil. 

33. 19.02. Non Hazardous Waste 

0 2,696 

120 899 

0 2,080 

20 cy Debris to Envirocare; 170 cy rad soil to Envirocare; 2700 cy debris 
and soil to Seneca Meadows; 1100 cy soil to remain on site. 570CY 
classified debris· Anny to dispose. Druns to be repackaged. 

33. 19.03. Low Level Radioactive Waste 
USR AB Radioactive Bulk Soil Disposal 168.00 CY 

(Envirocare) - rad soil 
USR AB Disposal of containerized rad 20.00 CY 

AFH 

AFH 

waste - Envirocare 
HTRW, dispose hazardous waste, 1080.00 CWT 
box car, rail car transportation 
HTRW, dispose hazardous waste, 4536.00 CWT 
box car, rail car transportation 

ECU!P ID: NAT97C 

0 0 0 0 

0 0 0 0 

0 0 0 3,467 

0 0 0 14,561 

Currency in DOLLARS 

0 

0 

0 

0 

0 

0 

0 

25, 116 

8,550 

0 

0 

13,408 

4,159 

332 

1,969 

2,696 

1,799 

2,320 

25, 116 

8,550 

3,467 

14,561 

33.52 

0.42 

0.66 

1.41 

1348.20 

1.20 

580.10 

149.50 

427.50 

3.21 

3.21 
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33.20. Site Restoration QUANTY Uc»! MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COS1 

33.20. Site Restoration 

33.20.09. Post-Construction Maintenance 
AF AA Watering, water by truck 126.00 MSF 2 53 89 3 0 145 1.15 

TOTAL Site debris cleanup and removal 0.50 AC 0 42 40 0 0 83 165.04 

33.20.16. Remove fencing (019422002) 
MIL AA Site dnl, chain link fence, 1400.00 LF 72 1,820 0 0 0 1,820 1.30 

remove & salvage for reuse 

33.26. Demobilization 

33.26.11. Final Decontamination 
USR AA Site Debris Clean-Up & Removal 1.00 AC 13 170 175 0 0 345 344.72 
USR AB Site Debris Clean-Up & Removal 1.0D AC 13 170 176 0 0 346 345.61 

TOTAL Demob of Equip/Facl 1.00 EA 0 0 0 5,000 0 5,000 5000.00 

TOTAL Demob Of Personnel 1 .00 EA 0 0 0 5,000 0 5,000 5000.00 

TOTAL Removal Report 1.00 EA 0 25,000 0 0 0 25,000 25000.00 · 

TOTAL Removal Of T~. Fae. 1.00 EA a a a 5,000 a 5,000 SQQQ, r· • 

--------· ----·---- --------- --------- -----------
TOTAL SEA0-63 1,256 125,517 39,517 75,011 214,705 454,749 

EQUIP IO: NAT97C Currency in DOLLARS 
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SEAD-63 Off-site Disposal of Debris/Contam Soil SUMMARY PAGE 1 
..,. PROJECT O\INER SUMMARY · SUBSYSTM (Rounded to 10 1 s) ** 

·-------------------------------------------------------------------------------------------------------------------------- ----
QUANTY uc»4 CONTRACT DES CONT ESCALATN CONTINGN OTHER CON MGMT TOTAL COST UNIT COST 

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

33 Remedial Action 

33.01 Mobilize and Prepara 

33.01.01 Mob Construction 1.00 EA 12,440 620 650 1,650 540 1,270 17, 170 17165.36 
33.01.02 Contractor OVersi 1.00 EA 60,070 3,000 3,150 7,950 2,600 6,140 82,920 82916.40 
33.01 .03 Preconstruc Sul:rni 1.00 EA 42,940 2, 150 2,250 5,680 1,860 4,390 59,270 59273.01 
33.01.04 T~rary Utiliti 1.00 EA 14,550 730 760 1,930 630 1,490 20,090 20085.7'9 

·--·-·----· ------·-- ·--·-·--- ------- -· --------- -·------- ----------· 
TOTAL Mobilize and Prep 1.00 EA 130,000 6,500 6,830 17,200 5,620 13,290 17'9 ,440 179440.55 

33.02 Sall1)ling, & Testing 

33.02.03 Air Monitoring & 1.00 EA 14,850 740 780 1,960 640 1,520 20,490 20491.30 
33.02.04 Monitoring Wells 1.00 EA 7,870 390 410 1,040 340 800 10,870 10867.18 
33.02.05 Sall1)le / analyze 1.00 EA 27,690 1,380 1,450 3,660 1,200 2,830 38,220 38216.28 
33.02.09 Laboratory Chemic 1.00 EA 90,320 4,520 4,740 11,950 3,900 9,230 124,660 124661.10 

-·-----·-·- --------- .. -...... ---- .... -.... -... -.. .. ....... -... --- ·-------- -----------
TOTAL Sa~ling, & Testi 1.00 EA 140,720 7,040 7,390 18,620 6,080 14,390 194,240 194235.85 

33.03 Site Work 

33.03.02 Clearing and Grub 1.00 ACR 510 30 30 70 20 so 710 707.27 
33.03.03 Earth work 1.00 CY 155, 170 7,760 8, 150 20,530 6,710 15,860 214, 170 214172.90 
33.03. 11 Erosion control 1.00 LF 25,390 1,270 1,330 3,360 1,100 2,600 35,050 35047.71 

·----- ---·- ·---·-·-- ------·-- --------- ------·-- ·--·----- -------·-·-
TOTAL Site Work 1.00 EA 181,070 9,050 9,510 23,960 7,830 18,510 249,930 249927.88 

33.06 Groundwater Collecti 1.00 EA 7,570 380 400 1,000 330 770 10,440 10442.22 
33.09 Treatment of Groundw 

33.19 Transportation and D 

33.19.03 Low Level Radioac 61,060 0 3,050 7,690 2,510 5,950 80,260 
-----··---- --------- -----·--- .. .. .. .. -...... - --------- .. - ... -- .......... --·------·-

TOTAL Transportation an 1.00 EA 61,060 0 3,050 7,690 2,510 5,950 80,260 80258.92 

33.20 Site Restoration 

33.20.09 Post-Construction 0.50 ACR 190 10 10 20 10 20 260 511.85 
33.20. 11 Site debris clean 0.50 AC 110 0 10 10 0 10 140 277.28 
33.20.16 Remove fencing 2,330 0 120 290 100 230 3,060 

--------·-- --------- ·-------- ..................... --------- --------- --------·--
TOTAL Site Restoration 1. 00 EA 2,620 10 130 330 110 260 3,450 3452.30 

EQUIP ID: NAT97C Currency in DOLLARS 



Mon 18 Oct 1999 
Eff. Date 10/03/96 

33.26 Demobilizat ion 

33.26. 11 Final Decontaaiina 
33.26 . 12 Demob of Equip/Fa 
33.26.20 Demob Of Personne 
33 . 26.22 Removal Report 
33.26.31 Removal Of Teq>. 

TOTAL Demobilization 

TOTAL Remedial Action 

TIME 08:44:23 Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT S63DS3: SEAD·63 - Miscellaneous Coq:,onents Burial 

SEAD-63 Off-site Disposal of Debris/Contam Soil SUMMARY PAGE 2 
** PROJECT OWNER SUMMARY - SUBSYSTH (Rounded to 10 1 S) ** 

QUANTY UCJ4 CONTRACT DES CONT ESCALATN CONTINGN OTHER CON MGMT TOTAL COST UNIT COST 

1.00 EA 880 40 so 120 40 90 1,220 1217.79 
1.00 EA 6,390 0 320 810 260 620 8,400 8400.37 
1.00 EA 6,390 320 340 850 280 650 8,820 8820.39 
1.00 EA 31,950 1,600 1,680 4,230 1,380 3,270 44,100 44101.94 
1.00 EA 6,390 320 340 850 280 650 8,820 8820 .39 

-- --- --- --- ---- ----- --- --- -- - --- --- --- --------- --- ----- - --- ------ --
1.00 EA 52,010 2,280 2,710 6,840 2,230 5,290 71,360 71360.87 

---- ------- ---- ----- --------- -- ------- ·----- --- --- ------ --- ------- -
1. 00 EA 575,050 25,260 30,020 75,640 24,710 58,450 789,120 789118.60 

EQUIP IO: NAT97C Currency in DOLLARS 



Mon 18 Oct 1999 
Eff. Date 10/03/96 
ERROR REPORT 

R2029: 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT S63DS3: SEAD·63 · Miscellaneous C~ents Burial 

SEAD-63 Off-site Disposal of Debris/Contam Soil 

TIME 08:44:23 

ERROR PAGE 

SEAD-63 No Unit Price Database - No Division Sl.lllllilry, Reprice, or UPB Titles 

* * * END OF ERROR REPORT * * * 

EQUIP ID: NAT97C Currency in DOLLARS 



ENVIROCARE RADIOACTIVE MATERIAL LICENSE 



Dminc R :s;,ct~nn. Ph .D 
l.llC'C'\MIWf l>uc~IVI 

William J. Smctarr 

DEP.-\RT\1E'.'."T OF E\'\.IRO!\ME:\T.-\L QL.-\LITY 
DIVISIO;--; OF R.ADIA TJO!': CO~TROL 

I hS :s;unh l'l'-0 We" 
PO Bm 1.ux~o 
S•lr 1..l~c C II\ . Uiah s.: I I .:-1)<.~o 
I 1<11 I J ~)(....:1~11 \ ' ""C 
!KOi l S3::..itl'l7 Fu 
tKOI 1 53t,...;l4 T.D.D 

January I 9. l 998 

Mark Ledoux. Corporate Radiation Safrt:- Otfo.:e:­
En\'irocare of Utah. Inc. 
46 \Vest Broadway. Suite 2,W 
Sah Lake City. Ltah S~ l O l 

RE: Radioactive Matc:rial Licc:nse ,n. L ·T:~o0:-l9 . . -\mt:ndmt:nt Rc:qur:st D..111:d January 15. ] 999 

Dear Mr. Ledoux: 

The Division of Radiation Control has reYiewed the information submined for the proposed license 
amendment. Based on the information. the En\'irocare license has been amended as follows: 

• Condition 59. The Licensee shall fulfill and maintJ.in compliance ,,.·it'l all conditions and 
requiremr:nts as contained in the LAR v.,: Waste Management Plan. dated July 9. 1998. 

This amendment has bec:n designated Amc:ndment Numbc:r .:02. If you h:ive any questions or 
concerns about this Jene:- or the amendmc:nt. you may comae: us at ( 80 I l 536~:so. 

Sinc;::-c:y. 

t~J~ ~~t:--Vv:illtSm J. Si air. Director V ' 
Division of Ra iation Control 

Enclosure 

cc : Greg Copeland. En"irocarc: of l"tJ.h. Inc. 
Myron Bateman. E.H.S .. M.P.A .. Health Officer 
Tooele County He:ilth Depanment 



RE\E\\'..\L 

CTAH DEPART:VIE:'\T OF [:-,;VJRONME:'\TAL QLALITY 
DIVISION OF RADlATION CONTROL 
RADIOACTIVE MATERIAL LICENSE 

Pursuant to Ut.ih Code Ann.Title I 9. Chapter 3 :md the Radi.ition Control Rules. Utah Administrative Code 
, L.\C) R3 l 3. and in reliance on st.itements and representations heretofore made by the licenset: designated below. 
a license is hereby issued authorizing such licensee to transfer. receive. possess. and use the radioactive m.iterial 
designated below: a'A<i to use such radioactive material for the purpose( s) and at the place(s) designated below. 
The license is s~bJect-te.all applicable rules. and orders now or hereafter in effect and to all conditions specified 
b l 

. . :, 
e ov.·. , -- -··- _ ., • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I. ~ame 

.., Address 

LICENSEE 

Envirocare of Utah. Inc . 

46 West Broadway 
Suite 240 
Salt Lake City. L7T g.; I 01 

3. License Number UT 2300:49 
Amendment# 02 .. 

1·······················~·-········· 
) -+. Expiration Date 
) October ::. 2003 

)··································· 
l 5. License Category 4-a 

··································································~······················ 
6. R.idioacuvc Material 
(element and mass number) 

Al. Americium-241 

i . Chemic:il and'or physic! form 8. A vcragc concentr:ition per cont.liner 

on receipt 

Al . through A.J..A inclusive. Al . l .0E04 pCi/g 
Notwithstanding Conditions 9 
( authorized use). 16 (prohibitions). 
52 (debris size). and 55 
( containerized waste). typic.illy 
large volume (greater than I 000 
cubic feet). bulk::,· or containerized. 
soil or debris tas defined in 
Condition 56). Debris can include 
both decommissioning (cleanup) 
and routinely generated operational 
waste including but not limited to 
radiologically contaminated paper. 
piping. rocks. glass. metal. 
concrete. wood. bricks. resins. 
sludges. tailings. slag. residues. 
personal protective equipment 
(PPE) that conionns to the size 
limitations in Condition 52. 



o R:idioactrve \fatcrial 

1c:ic:mc::n1 and mass numhi:r 1 

.-\2 Am~ricium-24~ 

Bl . Antimony- I :;..i 

B:. Antimony-] :s 

C. B;iriurn-13~ 

D. Beryllium-: 

E. Bismuth-207 

f. Cadmium-} 09 

G. C;ilcium~5 

H. Carbon- I-I 

11 . c~rium-I ,31.l 

1:. Cerium- 1-11 

13. Cerium-144 

JI. Cesium-13-l 

J:. Cesium-i35 

13 . Ccsium-137 

l"TAH DJVISIO:\ Of RADIATIO:\ CO:\"TROL 
RADIOACTIVE MATERIAL LICE~SE 

SuPPLEME~TARY SHEET 

- Chc::m1c:il :inJ m phys1c:il form 

License :; l 'I :~00;4q 
Amendment = ff., 

S. Average conccntr.i11on pt:r container 

,m rt:Ct:IJ'll 

A2. 1 0E0..i p(i,,g 
,c 

BI -1 -1E08 pCi·g 

82. ..i .• ff08 pCiig 

C. 1.0E05 pCiig 

D. 4AE08 pCilg 

E. 5 .0E04 pCi/g 

F. -1 . ..iE08 pCifg• 

G. -1 .4E08 pCiig 

H. 5.0E05 pCiig 

11. ..i .• +£08 pCi:g 

1:. 4.4E0S pCi/g 

13. -1.4E08 pCi/g• 

Jl. -1 .-lE0S pCi/g 

12. 4.-IE0S pCi/g 

13 . 6.0E0..i pCi/g* 



6. Radioactive Material 

<element and mass numbc::rl 

K. Chromium-5 l 

LI. Cobalt-56 

L: . Cohalt-5'7 

L3. Cobalt-58 · 

L4. Cobalt-60 

M. Copper-67 

~1. Curiurn-242 

~2. Curium-:43 

~] . Curium-:4.! 

01. Europiurn-152 

02. Europium-154 

03. Europium-155 

P. Gadolini um-153 

Q. Gerrn:mi um-68 

R. Gold-195 

CT AH DIVISIOJ\ OF RADIATIOJ\ CONTROL 
R.\DIOACTIVE MATERIAL LICENSE 

SUPPLE~ENTARY SHEET 

i . Chemical and or ;,hysic:il form 

License= llT 2,00;4q 
Amendment = o: 

8. A vcr:ig.e concen1ra11on per container 

on receipt 

K. 4.4E0& pCiig 

LI. 4.4E08 pCiig 

L:. 4.4E08 pCiig 

L3. 4.4E0S pCi,g 

L4 . 3.0E04 pCi/g 

M. 4.4E08 pCi/g 

Nl. 2.0E06 pCi/g 

N2. l .0E04 pCi/g 

~- I .0E0.! pCii;; 

01. :2.0E04 pCi/g 

02. 3.0E04 pCiig 

03. · 4.4£08 pCi/g 

P. 4.4£08 pCi/g 

Q. 4.4£08 pCifg• 

R. 4.4E0S pCiig 



6 . Radioactive Material 

(element and mass numher, 

S. H:ifnium-181 

T. Hydrogen-3 !Tritium l 

L·1. lodinc::-125 

l'2. Iodine- I 29 

\· . Iridium-] 92 

Wi. lron-55 

\'., lron-59 

X. Lead-210 

Y. M:inganese-54 

z. \~ercu:--- -20.: 

AA. Neptunium-237 

BB I. Nickel-59 

BB:. Nickel-63 

CC. Niobium-94 

DD 1. Plutonium-;:;s 

t·TAH Dl\'lSIOi\ OF R.-\DIA TIOi\ CQ;\"TROL 
RADIOACTIVE :VJ.-\ TERIAL LICE:'\SE 

SUJ>J>LE:vtE~TARY SHEET 

- Chcm1c:il :imh,r phys1c:il i"orm 

Lic:::nsc = I ·r "'-00.,--ICJ 

Amr.:ndmr.:nt = 0., 

S .A n:r:i~c conccntr:itmn per con tamer 

on receipt 

S. 

T 

l . 1. 

l.': . 

\ ·. 

WJ. 

w:. 

X 

y 

Z. 

AA. 

881. 

B82. · 

cc. 

DD!. 

-L4E08 pCilg 

2.5E01 pCi/g 

~.4[08 pCi,g 

3.1 E03 pCilg 

. ..i.4E08 pCitg 

4.4E08 pCi/g 

-l.4E08 pCilg 

2.0E06 pCiig• 

4.4E0S pCi,g 

.! .4E0S pCi:'g 

1 l'\rl"\A ,-•, - . 

I .UCU-+ P\...itg--.-

l .4E07 pCi/g 

2.:2E06 pCi/g 

1.3E04 pCi/g 

l .0E04 pCi/g 



o Radioac11vc: Material 

1dc:mc:n1 and mass number! 

DD:. Plutonium-:39 

DD3. Plutonium-:4O 

DD4. Plutonium-241 

DD5. Plutonium-:4::? 

EE. Polonium-::? I 0 

FF. Potassium-4O 

GG. Promethium-147 

HHl. Radium-2::?6 

HH2. Radium-::s 

II. Rubidium-83 

JJ . Ruthenium- I 06 

KK Samarium- 151 

LL. Scandium-46 

MM. Sdenium-75 

~N. Sih·er-1O8m 

lTAH DIVISIO!'i OF RADIATION CONTROL 
RADIOACTIVE MATERIAL LICENSE 

SUPPLEMENTARY SHEET 

-: Chc:m1cal and·or physical fom, 

License# l'T :~00249 
Amendment # O~ 

8 A vc:r.igc: conccntr.lt mn per con tamer 

on receipt 

DD:. 1.OEO.f pCi,g 

DD3 . l .OEO-i pCiig 

DD4. 3.5EO5 pCiig 

DDS. LOEO4 pCilg 

EE. 4.4EO8 pCiig 

FF. 1.OEO-i pCi/g 

GG. 4.4EO8 pCiig• 

HHl. l .OE04 pCif g• 

HH:. 1.0E04 pCi.·g 

II. 4.-4EO8 pCi/g 

JJ . 4.4EO8 pCifg• 

KK. . 4.OEO6 pCi/g 

LL. 4.4£08 pCi/g 

MM. 4.4EO8 pCi/g 

~'"N. 5.OEO-+ pCilg 



ti . R.ad1oac11vi: M:nerial 

1 dement and mass number 1 

00. Silver-I l0rn 

PP. S0diurn-:: 

QQI. Strontium-8.:i 

oo:. Strontium-89 

QQ3. Strontium-90 

RR. Sulfur-35 

ss Tanui.lum- 18:2 

TT. T echnetium-99 

l 'L. Th:illium- :OJ 

VVl. Thorium-:30 

VV2. Thorium-232 

WW. Tin-113 

XXI. Ur.mium-233 

xx:. L:r:inium-23J 

XX3 . Lir:inium-235 

LT AH DIVISIO!\ OF RADlATIO!\ CONTROL 
RADIOACTIVE \1ATERIAL LICE~SE 

SUPPLE\1E'.\'TARY SHEET 

-; Chrm1c~1I JnJ or ph~ ,1cJI 1orm 

Lic.:1:ns<.: = I 'T "')~/lO.,.:IQ 

:\m<.:ntlmt!nt = 0'"l 

S A veragc: concc:n1ra11on pc:r contamc:r 

on rccc:1p1 

00. -t-ff08 pCiig 

PP . J .JE08 pCi,g 

QQJ. J .JE08 pCiig 

oo: .. J.4E08 pCilg 

QQ3. :.5E04 pCifg• 

RR. 4.4E08 pCi/g 

SS. 4.4E08 pCi/g 

TT. I. 9E0.:i pCiig 

LT . ..1 . ..1Eog pCi;g 

VV1. 1.SE0.:i pCiig 

VV'2. 1.0E04 pCif g• 

ww: 4.4E08 pCi/g 

X.~1. 5.0E0: pCi/g 

xx:. 3.7E0.:i pCiig 

XX.3. 1.7E03 pCi,g 



6 Radioactive Material 

1c:lemen1 ;ind mass number) 

XX4 . Uranium-:36 

XX6. Lraniurn-natural 

X:X7 . Uranium-depleted 

YYJ . Ynrium-88 

YY:. Ynrium-91 

ZZ Zinc-65 

AAA. Zirconium-95 

LT.-\H Df\'ISIO:\ OF RADIA TIO:\ CO!\'TROL 
RADIOACTIVE MATERIAL LICENSE 

SUPPLEMESTARVSHEET 

- Chemical and or physical fonn 

License# l'.T ;~00;4Q 
Amendment = o; 

8. Average concentration per container 

on receipt 

XX4 . 3.8E05 pCiig .. 
XX5 3.3E05 pCiig--

XX6. 6.SE05 pCilg-

XX7. 3.7E05 pCilg-

YYJ . 4.4E08 pCi/g 

YY2. 4.4E08 pCi/g 

zz. 4.4E08 pCi/g 

AAA. 4.4E08 pCi/g* 

"# Ra-:28 ~ith its decay products present at the times indicated after separation as pure Ra-228. 
• Decay produc:s :ire assumed to be prese=1t in concentr.nior.s equal to the p:i.rcnt. 
- • Shon-li\'ed dec:iy produc~ :tt ofU-239 (Th-:34 and Pa-:34) and ofNp-237 (Pa-233) are assumed to be 
present in concentrations equal to the parent. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



q_ 

CTAH Dl\'1510!\ OF R.-\DIA TIO!\. C01\TROL 
RADIOACTIVE :vtATERIAL LICE~SE 

SUPPLE'.\1E'.\'.TARY SHEET 

License= L'T :~00:.19 
.-\mendmt:nt = 0.., 

A CTHORIZED USE 

.-\ . Licensee may recci\'e. store. :md dispose hy land bun:il. r:.idioactin: m:.itcn:.il :.is n:.itur:.illy nccurring 
and accelerator produced material (~AR.;\1) and low-le\'el r:.idioactive waste . Prior to rccei\'ing an 
initial. lov.:-level radioactive waste shipment for disposal from :i generator. thc licc:nsee shall 
submit to the Executi\'e St:cretary. documentation which demonstrates that the lov,-lt:vcl 
radioactive wastes have been approved for expon to the licensee . Appro\'al is required from the:: 
low-level radioactive \\"aste compact of origin (including the ~orthwest Compact). or for states 
unaffili.11ed with a low-level radioactive waste compact. the st.=1te of origin. to the extent a st.=1tc 
can exercise such approval. 

B. In accordance with Utah Code Annotated J 9-3- l 05 . the licensee may not reccivc Cl.iss B or Cbss 
C low-level radioactive waste ,,._ithout first submitting a nc::w license application ;:md receiving 
approval from the Executive Secretary of the LJta.h Radiation Control Board and also receiving 
approval from the Governor and the Legislature. 

C. The licensee shall fulfill and maintain compliance with all conditions and shall meet ~II 
compliance schedules stipulated in the Ground Water Discharge Pennit. number UG\\-' 450005. 
issued by the Executive Secretary of the Utah Water Quality Board 

D. :\otwithst:mding Conditions 6 and S. the licensee. with prior \\Titten appro\'al from the Executive 
Secr::~;.iry on ::i c:!se-by-c:isc b:isis. rr.~y :ic::e;,t r:idionuc!ides :1dditional to thosr.: listt:J in Cundition 
6 if the. concent:-:ition of L'1e u...rilisted radionuclide is less than or equal to 500 pCiig :ind in the 
waste form specified by Condition 7. 



L:TAH DIVISIOl'i OF RADIATIOl'i COl'iTROL 
RADIOACTIVE MATERIAL LICENSE 

SUPPLEME~TARYSHEET 

License# UT ;~00;4Q 
Amendment # O; 

CO!'\DITIO~S 

JO . 

SITE LOCATION 

The licensee m.iy receive. store and dispose oflicensed material only at tHt: licensee· s facility 
located in Section 32 of Tov.nship 1 South and Range 11 West. Tooele County. Utah. 

B. Section 32. Township I South and Range 11 West. Tooele County. Ut.ih. is defined hy the 
following St:ne Plane Coordinates : 

Southwest Section Comer: ~ 859260.91 feet 

Elevation 
E 15496336.53 feet 

4268.76 feet above mean se:i level (ams!) 

Southeast Section Comer 

Elevation 

:\iorthwest Section Comer 

~orthe:ist Section Corner 

Elevation 

N 859164.34 feet 
E 1554919.52 feet 
4278.80 fect-amsl 

N 8645-'4.60 feet 
E 1549727.12 feet 
.;Ci2.36 feet-:imsl 

N 86~7.90 feet 
E 1555006.52 feet 
4~79.58 feet-ams) 

C. The Southwest Section Corner marker of Section 32 shall be the Point of Beginning (POB). 

D. The licensee shall cause a survey to be conducted by a Utah licensed land surveyor to identify the 
section corners of Section 32. Township I South. and Range 11 WesL Tooele County. Umh (:is 
defined by St:ite Plane Coordinates in condition !OB). Licensee shall place monuments with brass 
CJpS Jt the identified section corner loc::1tions. Monuments shall be permanent and constructed in 
J mJnner that \\'ill protect them from being disturbed 



l '.TAH DIVISION OF RADIATIOi°' CO1'TROL 
RADIOACTIVE MATERIAL LICE\'SE 

SVPPLEME~T ARY SHEET 

Lic.:cnsc:: l 'T ;2-;00:-lQ 
Amcndmc!nt = O" 

11 . The licensee shall not possess at any timt!. more than 300.000 cuhic: yards lit" r:1dio::ic11n: waste:: m:.itcrial 
,,.·hich is not disposed of in accordance! with the: finished design requircmc!nt:, This 1ndudes :.ill wastes in 
storage or active processing. 

.. 
12. Pursuant to L'AC R31]-12-.5.5( I). the! licc!nset! is granted an ext!mption tot ·_-\CR~ l~-2~-ll . :.is it rcbtes !l) 

13 . 

IJnd ownership and assumption of ov,nc!rship. 

SPECIAL ~UCLEAR MATERIAL 

The:: maximum quantity of speciai nuciear materiai which the iicensc::t: may possess. undisposcd of 
at any one time. shall not exceed : 350 grams of L:-:35_ 200 grams of L"-233 . and 200 grams Pu. or 
any combination of them in accordance with the follov,:ing formula: 

<Grams l i.:-;,5) 
350 

<Gramc; t:-:-;-; 1 
200 

<Gram~ Pu1 < 

200 

B. :-,.;orwithstanding license condition 13.C..3 . two i: inch uncompacted lifts of \,·aste containing 
Special 0iuclear \faterial may be used as ·•winter blanket"· in accordance with the Envirocare letter 
to the US Nuclear Regulatory Commission. dated. September::. 1992. Spc!c ial Nuclear Mate:ial 
containc:d within thc!sc lifts may be cxciuJc::d from the licensc!::·s Spt'::i:ii \"u..:k:.ir \.Jatcri:.il 
possession inventory. 

C. W::iste conveyed to the disposal facility by truck is in transport as long as the commercial carrier 
remains in control of the vehicle and w::iste shipment. Such w::iste may be excluded from any 
possession limits by the licensee. Any waste containing Special ~uclt!ar \faterial. not disposed 
on the day delivered. shall be considered in possession of the licensee. 



15. 

l'TAH DIVISIO:\ OF R..ADIA TIO!\ CO/\TROL 
RADIOACTIVE !\·lATERIAL LJCE~SE 

SUPPLEME~TARY SHEET 

License :: L:T ;~0024q 
Amendment ~ 02 

MIXED WASTE 

A. The: licensee may receive for tre:nment. storage. and disposal any radioactive waste as authorized 
by this license that is also determined to be: hazardous (commonly referred Lo as mixed waste) as 
pc:rrnitted by the .. H.lZlrdous Waste Plan Approvals .. issued and modifieQ by the Executive 
Sc:cretary. l'tah Solid and Hazardous Waste Control Board and .. HSWA Permit .. issued by the 
L' .S . En\'ironmental Protection Agency . 

B. The licensee shall dispose of these wastes in the .. mixed waste .. disposal embankment only. 
Characteristic or listed h.JZ1rdous waste tre:ned at the Enviroc:m: facility shall not be disposed of 
in the Low Activity Radioactive Waste ( LAR \\-') embankment. 

SUM OF FRACTIONS 

A. If a mixture of radionuclides a b. and c are present in the waste in the concentrations Ca . Cb. 
and C,. and if the applicable average waste concentrations from condhion 8 of this license are 
A WC~. A WC~. A WC,. respectively. then the concentration in the waste shall be limited so that th~ 
following relationship exists: 

B. If a single radionuclide is present in the waste. the average concentration shall not exceed the 
:i.pplicable value found in condition 8 of this license. 



16 

PROHIBITIO:'\S. 

LT...\H Dl\"JSIO'\ OF R...\Dl..\ TlO:"- CO'\Tl~OL 
R...\DIOACTI\T \IATERI...\L LJCE:'\SE 

SCPPLE:vIE:'\"TARY SHEET 

Lit:i.:nsi.: = t ·T ..,-;0()""4q 

.-4.mendment # O:?, 

A . Se.:iled sources as defined in CtJh . ..\dministr::ni,·e C0dc: (l."..\C)R313-1: shall n01 he accepted for 
dispos.:il. 

B. In accordance with L. AC R313-l 5- I 008(: Ha)(, l. wasti.: shall not hi.: n.:adiTy capahk of di.:tonatiun 
or of ~xplosive decomposition 0r reaction Jt normal pn.:ssuri.:s ~md ti.:mpi.:r:itun:s. l)r of i.:xplosi,·e 
reaction with water. 

C. In :iccordance with LAC R313-15-1008(: )(a)(,·i l. waste shall not contain. or be capable of 
generating. quantities of toxic gases. ,·apors. or fumes h;mnful H, pc;sons t..1nspcning. handling. 
or dispo"Sing of the waste . 

D. In accordance with CAC R313-15-1008C)(a)(\·ii). waste shall not be pyrophoric. 

E. Waste containing untreated biological. p:nhogenic. or infectious material including radiologically 
contaminated laboratory research animals is prohibited 

F Receipt of liquid radioactive waste is prohibited. 

:VI...\!\AGE:\.1E~T OF FREE LJQLiIDS 

l 7. Radioacti\'e \vaste containing free liquid .sh:ill be m::m.:iged in :1ccord:lnce with the !ic:ense renewal 
application. dated 16 March 1998. Appendix u. 

RADI...\ TIO!\ SAFETY. 

18. The licensee shall comply with the proYisions of L:AC R3 I 3-18. ··;\iotices. Instructions and Repons to 
Workers by License or Registrants. Inspections·· and CAC R313-15. ··Standards for Protection Against 
Radiation:·· 

19. The licensee m:iy transpon licensed mate:-ial or deliver licensed m:iteri:il to :i carrier for transpon in 
accordance with the provisions of UAC R.313- I 9-100. ·'Tr.insponation:· 



l"TAH DIVISION OF RADIATIOi'i CONTROL 
RADIOACTIVE MATERIAL LICENSE 

SUPPLEMENT ARY SHEET 

License # l :T :,00;4Q 
Amendment # 02 

:o. The licensee shall ma.int:iin \\Titten procedures and m:ike such procedures :1\·:iila.blc JI the: site loca.tion 
described in condition I OA. The procedur1:s sh.ill incorporate operating instructions a.nd a.ppropriatt! 
safety preca.utions for the work. The employee training program shall include detailed re\'iew of tht! 
operating procedures applicable to the employee·s assignments. The requirement,.for \.\Tinen proctdures 
shall include establishment of procedures for conduct of the radiation safety and cn\·ironmental 
monitoring programs. including analytical procedures and instrument calibration requirements. The 
I icensee · s Corporate Radiation Safety Officer shall review and approve \\Tinen procedures and 
subsequent changes to the procedures. At lea.st annually. the licensee shall review all procedures to 
determine their continued applicability. 

: I . The: Corpor.ition Radiation Safety Officer or other qualified individual designated be thi: Corpor:itt: 
Radiation Safety Officer shall perform and document weekly inspections of the facility and repon any 
findings of noncompliance affecting radiologic safety. Items for inspection. at a minimum. include: 
operating procedures. license requirements and safety practices. 

ROUTINE MONITORING AND CONTAMINATION SURVEYS 

The licensee shall conduct contamination surveys in accordance with the following table: 

A. Gamm.i Radiation Le\'els 

Location 

I . Perimeter of 
Restricted . .;rea(s) 
.., Office Are:i (s) 
3. Lunch/Cham?e Area(s) 
4. Transpon Vehicles 

5. Box wash facility 
6. Bo:,; counter facility 

I . Eating Area(s) 
.., Ch.inge Area( s) 

.:, . Office Areas(s) 
4 . Railcar rollover and control 
shack 

Frequency 

I. Weekly 

., Weekly 

3. Weekly 
4: Upon vehicle arrival at site and 
before departure. 
5. Weekly 
6. Weeklv 

1. Weekly .., 
Weeklv - · ... Weeki\' ..) . 

4. Weeklv . 
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"' Equipmc;:nt·'\' ehicles ' OnL:c hc:forL: rckasc: 

1. Skin & Pi:rsonal clothing 1. Prior to ~:'\iLing wntrollt:d an::.i 

D. Gamma E:'\posun.: I . Administration Bldg.Isl 
..... Security Traikr 

I . ()uanerly 
I . Quant!rl:-

E. Radon C oncentr.llion I. Administration Bldg., s l 
., Security Trailer 

1. Quanerl: 
., Quanerly 

., -
"' 

The licensee shall determine internal exposure of employees under its bioassay program. in accordance 
\i,:ith uAC R313- l 5-:204 . 

The licensee shall implement :i respiratory protection program that is in :iccordance with UAC R313-l 5-
703 . 

The licensee shall calihr:ne air sampling equipment at inte:"\·als not to exceed six months. 

The oper.nion:!i enYironmental monitoring program shall be conducted in accordance with the license 
renewal application dated March 16. 1998. Appendix R. 
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:i . Vehicles. cont:iiners. facilities. m:iterials. equipment or other items for unrestricted use. i:xcept con\'cyanccs 
(as-defined in liAC R313-19-n used for commercial transpon of radioactive w.istr,.material. sh.ii I not be 
released from the licensee· s control if cont.imination exceeds the limits found in Table 27-A. 

~uclide~ 

U-nat. U-235. U-238. and 
associated decay products 
Transuranics. Ra-226. Ra-2::?8. 
Th-230. Th-228. Pa-231. Ac-227. 
I-125. I-129 

Th-nat. Th-232. Sr-90. Ra-223. 
Ra-224. U-232. I-126. I-131. I-
133 

Bem-gamma eminers (nuclides 
with decay modes other than 
alpha emissions or spontaneous 
fission) except Sr-90 and other 
noted above. 

TABLE 27-A 

Column 1 
A ver:ige M .: 

5.000 dpm :ilpha/ 
1 OOcm= 
I 00 dpm/100cm: 

1.000 dpm/100cm= 

5.000 dpm bet;i. 
gamma/I OOcm= 

Column 11 
Maximum ~ . ..i .i 

15.000 dpm alpha.' 
100cm= 
300 dpm/100cm: 

3.000 dpm/100cm: 

I 5.000 dpm beta­
gamma/1 OOcm= 

Column III 
Removable ~-•·' 
1.000 dpm alpha/ 
100cm= 
20 dpm/1 OOcm= 

200 dpmil OOcm= 

1.000 dpm beta­
gamma/ 1 OOcm= 

a. Where surface contamination on both alpha-and beta-gamma emining nuclides exists. the limits established 
for alpha-and beta-gamma emining nuclides should apply independently. 

b. As used in this mble. dpm (disintegration· s per minute) means the r:ite of emission by radioactive m.iterial as 
determined by correcting the counts per minute observed by an appropriate detector for background. 
efficiency. and geometric factors associated with the instrumentation. 

c. Me:isurements of aver:ige cont:imination should not be averaged over more than one square meter. For 
objects of less surface area. the aver;ige should be derived for each such object. 

d. The maximum contamination level applies to an :ire:i of not more than 100 cm=. 
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e. The amount of n:movable radioactive material per 100 cm= of surface areo. should he determined b~: wiping 
the are.1 with dry filter or son absorbent paper. applying moderate pressure. and assessing the amount of 
radioactive material on the wipe with an appropriate instrument of known efficiency. \\ilen removable 
contamination on objects of less surface an:o. is detenninc:d. the pc:ninent levels should he rc:duccd proponionally 
and the: entire surface should be wiped. 
f. The average and maximum radiation levels associated with surface contamino.tion resulting from beta-gamma 
emitters shall not exceed o.: mrad.'hr :n 1 cm and 1.0 mrad.'hr at I cm. respectively. mc::isured through not more 
th:m 7 milligrams per square centimeter of total absorber. 

REPORTI:'\'G 

:s. A quarterly repon shall be prepared by the Corporate Radiation Safety Officer for the Company President 
evaluating employee exposures. effluent releases and environmental data to determine: 

A. If there are any upward trends in personnel exposures for identifiable categories of workers or 
types of operations or in c:ffiuent releases: 

B. If exposures o.nd effluent might he lowered under the concept of maintaining exposures and 
effluent J.S IO\\ J.~ :-t::.ison:.ioki) ac.:hic\·aoit:: anJ 

C. lf equipment for exposures and effiuent control is being properly used and m.1int~ined . 

:9. The licensee shall submit the following reports to the Executive Secretary: 

A . Specification of the quantity of each of the principal contaminants released to unrestricted areas in 
liquid and in airborne effluent during the preceding year including the results of the environmental 
monitoring program by March 31st of each year for the preceding year. 

B An annuo.l summary of the volume: and tonnage. radioisotopt:s and their activities for m:lteriais 
disposed of by March 31st of e:ich yeo.r for the preceding year. 

C. A monthly disposal repon of NARM. lo\v-level. mixed. and ur:mium/thoriurn mill tailings (i .e .. 
11 e. ('.;) wastes) to include the:: volume and tonnage in tons. cubic yards. and cubic.: fet!t. 
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D. The weighted average concentration of no radionuclide contained in waste actually disposed at the 

facility shall exceed those stated in the License Renewal Application of March 16. 1998. Appendix 
P. Table 5. The licensee shall submit in \\-Titing on a quanerly basis to the Executive Secretary. a 
report that compares the actual radioactivity received and disposed of v.-·ith.the Weighted Average 
Concentrations provided in the License Renewal Application of March 16. I 998. Appendix P. 
Table 5. 

30. Except as provided by this condition. the licensee shall maintain the results of sampling. analyses. surveys. 
and instrument calibration. reports on inspections and audits. employee training records as well as any 
related reviews. investigations and corrective actions. for five (5) years. The licensee shall maintain 
personnel exposure records in accordance with lJAC R3 l 3-l 5-20 I. 

STAFFING/QUALIFICATIONS 

31 . Radiation Safety operations shall be conducted by or under the supervision of Mark Ledoux. Corporate 
Radiation Safety Officer. or other individuals assigned by the Corporate Radiation Safety Officer upon 
successful completion of the licensee· s training program. 

3:. The licensee· s staff shall meet the qualifications as described in the license renewal application dated 
March 16. 1998. Appendix I. 

CONSTRUCTION ACTIVITIES 

The licensee shalJ obtain prior written approval from the Executive Secretary prior to construction of 
significant facilities. Significant facilities shall include, but are not limited to waste. stormwater. and 
wastewater related handling, storage. and tranSfer projects. 

Prior to construction of anv liner or radon barrier. the licensee shall submit :i revision to the currentlv . . 
approved Construction Quality Assurance!Quality Control (CQA/QC) manual to the Executive Secretary 
for approval. The revision shall include the procedures. equipmenL and field forms for sealed single ring 
infiltrometer testing. 

The licensee shall construct any clay liner or radon barrier in accordance with the test pad procedures that 
have been approved by the Executive Secretary. The testing of any clay liner or radon barrier shall be 
performed using the same methods and equipment (8 inch radius sealed ring infiltromt:ter) as used on the 
test pad. 
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A. The licensee shall construct a test pad for :my clay liner or radon h:irrier whc:nc:\'c:r tht:n: is a change 
in any of the: following: 

I . 

5. 
6. 
7. 

Liner or radon barrier spc:c1 fic:11ions. 
L:nilic:d Soil Classific:nion. 
Construction procedures. 
Construction equipment. 
Construction supervisory personnel. 
Material testing a!'ld procedures. or 
When more th"" a vear h.,,. P"C'Sed s=-~~ ...... 1.,,., ... 1 .. ,. ........... , ,,( ,.J.,., . 1;n.,.- l"\T' r'\dl"\n h-,"'1· ·r 

""'' • c.i...:, u...> u &lt\..\o. "'''- ,~, ..,,_._ ....... _.,. -· .... - .. ····-· -· ___ ,,,. --·· C . 

B . The licensee shall provide a plan to the Executi,·e Secretary for re\'iew and approval detailing thr.: 
proposed changes in any clay liner or radon barrier construction. This plan shall be submitted to 

Executive Secretary prior to test pad construction. 

C. The licensee shall give Division of Radiation Control (DRC) notice -l8 hours in advance of 
commencement of test pad construction in order that DRC may observe all phases of test pad 
construction. 

D . The licensee shall provide a repon to Executive Secretary. for review and approval. detailing the 
succ:=ssri.JI test p;,i<l results prior to impkmenting changes in an_y clay liner or r.iuon barrier 
construction. This report shall be certified by ;:i Utah registered professional engineer: 

36. The licensee shall conduct perme:ibiliry testing of the Type B Filter Layer in accordance with ASTM­
D:434 to demonstrate a minimum penneability of 3 .5 cm/sec. The testing shall be performed at a rate of 
one test per 5.000 cubic feet of Type B Filter material. Furthermore. the licensee sh.ill conduct a study 
demonstration that at a certain specified gradation. the minimum perm~biliry specification of 3.5 cm/sec 
will always be maintained. The testing procedures may be changed to the gradation testing frequency 
specified in the currently approved CQA/QC manual upon approval of the demonstration study by the 
Executive Secretan·. 
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38. 
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The licensee shall place a freeze/thaw barrier in accordance with Drawing Number 9407-4. 
Revision N. dated June 15. I 998. The freeze/thaw layer shall have a residual water content of at 
least 3.5% weight percent ::md the following. gradation: 

I. ., 

I ... 

DI 00<= 3/4 inch 
D85>=No. 4 sieve (4 .75 mm) 
D50>=No. :w sieve (0.85 mm) 
D15>=No. JOO sieve (0.1.50 mm) 

B. The licensee shall perform residu:il water content testing using AS_TM methods D-:; I 52 (at 15 
A TM) and D-2325 and gradation testing using ASTM method C-136 at a range of one test per 
2000 cubic feet. However. the licensee m.:iy conduct a study demonstrating that at certain 
specified gradation. the minimum residual water content specification of 3.5 percent by weight 
will always be maintained. Testing procedures may be changed to gradation testing and rates 
SJ)f:Cified in the currently approved CQA/QC manual upon approval of the licensee· s 
demonstration study by the Executive Secretary. 

The licensee shall provide a long term senlement plan to the Executive Secretary for review and approval 
by Januar:-· 15. 1999. 

P:-ior to construction of the cove:- system on th~ west side of the LAR W cell. th~ licensee shall submit and 
obtain approval from the Executive Secrewy for final detailed engineering design and specifications of a 
transition zone between the new and former LARW cove:- design. 

Disposal of mobile waste shall be restricted to the topslopc area of the LARW cell. as limited by State 
Plane coordinates in Table 40-A. Anv waste lift containine anv mobile waste shall be desismated as - - ., -
mobile waste lifts and shall be disposed of within the mobile waste boundaries. 
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T.ible ~0-A. Bound:iries of Mobile Waste State Plan~ (oordin::ites ( tt l 
Disposal and LAR\\' Cell Topslopc Design 

\ionbim: EJstini,: 
,j 

/..,:1.B}F Ct:U WCJ.Slf D,i,,·llosg_l B.n11!J.d(lri,,'i 

"1QObC.l:iil CQm~r 861 )6) I .~~\f?oO 

SQYibci.lst Ccm~r 8~9 4RC) l,''\'2:~ 

Soi,!lbwcst c~mlcr s~Q ~QC) l .:,:.~ 10 

Ncnbwcs.1 C~m:ier 8f?l.J81 1 -~~:.~44 
:\1nhilr_ i-FQ.Sll' {2is(2n.,·Q.l fl.nzmdarif,'i 

Ncnbc~ Ccm~r 860.QQ] l .:~~.490 

SQuibc~t CQm~r g~Q,62() l .~S~,44, 

Smnbwc:;1 CQm~r 8'Q,68Q ] .,~: {1QO 

\i~,nbwe~t Comer 861,QII 1 .~s:.11 .. 

L.:1.B. W Inr2.slnri.r: (nr~r D,,'iic:_n 8,mmd,m:,if.'i 
IEnvirQ.£Grf. Drm£Jnf! O.Jn-: • .J B.f." L Jl£R!9!? 

NQ!lbeas.1 CQmer 86].Ql] 1.ss,.s1Q 

SQutbei!SJ CQmer s,Q,649 l.~~~.4{25 

SQYibwest Comer 8~9,26() 1 .~s:,010 

~Qabw~st Cgmer 861,ff~t ] .~::.f2Q4 

License = L"T 2,002~Q 
Amendment # O; 
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-l 1. The LAR W Cc:ll topslope shall be constructed in accordance with all engineering design and 
specifications approved by this license. and as restricted to the State Plane Coordinates. pro\'ided in Table 
40-A. 

-l: . ..Mobile wastes .. shall be defined as any \1,·aste containing any quantity of the following isotopc:s: carbon-
. 14. iodine- I ~9. neptunium-:37. sodium-::. technetium-99. and tritium. -. 

-13 . The clay liner shall be: placed on found:nion which has been c:xc:ivated :md prepared to the lines. grac; · 
and dimensions prescribed in the approved plans~ The first lift may be placed in an uncompacted lift nm 
to exceed twelve inches ( 11"). All subsequent lifts shall be placed in lifts not to exceed an uncompactcd 
thickness of nine inches (9 .. ). Each lift shall be compacted to not less than ninety-fi\'e percent (95%) 
optimum density as determined by ASTM D-698 and field permeability tests as specified in the currently 
approved Engineering Drawings. 

44. The licensee shall fulfill all requirements and maintain compliance with all conditions in the currently 
approved CQA/QC manual and currently approved Engineering Drawings. 

-15 . The disposal cell liner and radon barrier shall be constructed with a moisture content range of optimum 
moisture content to plus five percent (..;..5%) of optimum moisture as determined by Stand:lrd Proctor 
Method ASTM D-698. 

-16 . The licensee shall compact the radon barrier to not less than 95 percent of maximum dry density as 
determined by Standard Proctor Method ASThl D-698 and .i field permc::ibility as spc:cifit:d in the: 
currently approved Engineering Drawings. 

-l7 . The licensee shall not initiate disposal operations in newly excavated areas until the DRC has inspected 
and the Executive Secretary has approved the cell/embankment liner. 

-lS. 

CONSTRUCTION DRAWINGS. 

A. The licensee shall provide a comprehensive set of drawings for the entire Clive site. The 
drawings shall correctly: ( 1 ) locate all structures. utilities. fences. ponds. drainage fe:itures 
r:iilroad tracks. roads. storage facilities. loading and off-loading facilities. disposal embankments. 
all environmental monitorin!:! loc:itions includin!! instruments/devices. and anv other - - . 
:ippunenancc:s related to thc: operation. maintenance and closure of the disposal facility: and (:!) 
pro,·ide structural details including site elevation. A directory sh:ill be included that identifies 
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dra\1,.·ings by discrete number. title: . date :ind re\·ision . The dra\\ings shall indic:11e as-built 
conditions as they existed no c:.irlicr than .30 ,.bys prior to the suhmitt:il . Dr:i\\'ings of finished 
construction shall be marked as .. As-Built. .. 

B. Drawings showing approved future designs. shall be marked as .. Rccord D1:.1\,·ings .·· Record 
drawings or construction drav,:ings shall he cenified hy a l'tah registered profcssinn:il engineer. 

C. \Vi thin 30 days of the completion of :in: project that requires appro\·al by the Executi\·c Secretary. 
a set of .. As-Built- drawings shall be suhmined for re\·ic\, and inclusion into the comprehensive 
drawing set. 

SITE OPERA TING PROCEDLlRES 

~9. The licensee shall place radioactive waste in lifts with an uncompacted thickness not exceeding twelve 
inches ( 12"). 

50. In-place radioactive waste shall be compacted at a moisture content up to three percent (3%) above 
optimum as determined by the Standard Proctor Method ASTM D-698. 

:-1. The licensee shall compact each lift to not less than ninety percent (90%) of optimum dcnsity as 
dc:e:-:n:ned b: Stanc::ird Proc10r \ kthod . ..\ST\ i !)-{',GS . Samplin;; points for compac~ion testing shall 
include locations immediately adjacent to debris when debris is included in the lift . 

, .., All debris shall be less than ten inches (10 .. ) in at least one ( 1) dimension. and no longer than eight feet 
(8.) in any dimension. 

53. The final twenty-four inches (14 .. ) of the radioactive waste embankment. within the side slopes and the top 
surfaces. shall be free of debris. In addition. no debris shall be placed within twenty-four inches c:-f') of 
the clay liner. 

A lift or any portion of a lift shall be limited to less than ten percent (10%) by volume of debris and the 
debris shall be uniformly distributed throughout the lift. Howe\'er. debris in the form of concrete. stone or 
mc:tal may be placed in the lift. up to twenty-five percent (15%) by volume of the total lift. uniformly 
distributed throughout. and the debris r.rplaced to minimize void space in the lift. 
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~otwithstanding Conditions:. the:: licensee may accept for disposal. oversized debris in the form 
of the following filled containers: 

I. .., 
_, 

B-25 boxes (96 cubic feet capacity) 
B-12 boxes (48 cubic fec:t capacity) 
Standard drums of at le:ist 50 gallons 

~. Over-pack drums 

..; 

.:; Other monolithic forms similar in size and shape to those listed in Condition 55 .. -\ . i 
through 55.A.4. 

The contents of these containers shall h:J,·e bc:c:n initially formed as a single substantjai monolithic 
unit. and the bulk density of the cements in the containc:rs shall be at le:ist 70 pounds per cubic 
foot. Such oversized debris shall be managed and disposed of in accordance with the currently 
approved -oversized Debris Placement Plan .. and currently approved ··CQA/QC manual:· 

B For other non-conforming oversized debris. the licensee shall request authorization from the 
Executive Secretary for disposal on a case by c:ise basis. 

56. For the purpose of this license ... debris .. is defined as any radioactive waste for disposal other than soils. 
··compactible soil- is defined as: (A) having a graded material that will pass through a four inch (4 .. ) 
grizzly. and (B) as having a bulk density greater than seventy pounds per cubic foot dry weight in 
~~.:on.ian~e with AST}.,1 D-698 . 

5i. The licensee shall record. at the time of .icceptance. the date and time of d:Jy that any lift or ponion of a lift 
that has been approved as finished by the licensee in accordance with all specifications and license 
conditions. 

58 The licensee shall fulfill and maintain compliance with all conditions and requirements in the Waste 
Characterization Plan as contained in the license renewal application. dated 16 March 1998. Appendix T. 

59. The licensee shall fulfill and maintain compliance with all conditions and requirements as contained in the 
LAR W Waste Management Plan. dated July 9. 1998. 

60. All ,~:ind dispersed liner. located outside of the disposal cell/embankments. shall bt! retrieved by the 
licensee: and returned to the licensee· s control within 24 hours 
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61 . Truck. railcar. and other i.:quipmi.:nt washdcw,n tdc:comamination l facilitic:s. im:luding e\·aporation ponds. 
shall be controllc:d with fences or othc:r approYed barriers to prc:Yent intrusion . 

6: . All burial embankments and waste steragr areas. including immc:diately adjacent drain:igc structures. shall 
be: controlkd arc:as. surroundc:d b::, a six foot (6") high. chain link fence. All pc:m1:inent fi.:ncl!s shall be: 
chain link . si\ fet:t tn "l high. topped with thn:t: strand harhi.:d wire. l()r tension \,·iri.: and twi!-tcd selvedge . 

6.3. Radioactive and mixc:d waste \\ 1th in an: n:stricted an.:a is possessed by the liccnsi.:c . 

~ - ·•Disposar· is the: locating of radioacti\·e "aste into a liti of the: disposal r.:mbankml.!nt. Disposal 
does not include the storage of waste in containers on a lift when the contai.nc:rwill ultim:ncly be emptied. 
the staging of cont.iinerized waste in the disposal c:mbankment: or v.-:iste as ·•winter blanke1.·· 

MANIFEST/SHIPPING REQUIREME:'\TS 

65 . The licensee shall comply with l.JAC R31 ~-15- I 006 and UAC R.313-25-33(8). Requirements for Low­
Lc:vel Waste Transfer for Dispos:il at Lmd Disposal F:icilitic:s and Manifests. 

66. The licensee shall not accept radioacti\'e \\·aste for storage and disposal unlc:ss the: licr.:nsee has received 
from the shipper a completed manifest th:it complies with UAC R313-15-1006 and l :Ac R313-~5-33(8). 

6 '7 . The licensee shall maintain copies of complete manifests or equiYalent documentation required under 
Conditions 63 and 64 until the Executive Secretary authorizes their disposition:· 

68. The licensee shall immediately notify the Di\'ision of Radiation Control or the Division· s on-site 
representative of any waste shipment where: there may be a possible vio_lation of applicable rules or license 
conditions. 

69. The licensee shall require anyone who transfers r.idioactive waste to the facility to comply with the: 
requirements in UAC R3 I 3- l 5- I 006. 

70. The licensee shall acknowledge receipt of tht: waste within one ( 1) week of waste receipt by returning a 
signed copy of the manifest or equi\'aknt document to the shipper. The shipper to be: notified is the 
licensee who last possessed the: waste and tr.msferred the waste to the license~. Tht: returned copy of the 
manifest or equi\'J)ent documentation sh:ii! indicate :iny discrepancies bt:tween m::ncrials listed on the 
manifest :ind materials received . 
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71. The licensee shall notify the shipper (e.g .. the generator. the collector. or processor) and the Division of 
Radiation Control when any shipment or pan of :i shipment has not arrived within 60 d:iys after the 
ad\"ancc manifest "vas received. 

• 
72. Licensee shall maintain a record for each shipment of waste disposed of JI the site. At a minimum. lhe 

record shall include : 
A. The date of disposal of the waste: 
B. The location of the waste in the disposal site: 
C. The condition of the waste packages received: 
D. Any discrepancy between the waste listed on the shipment manifest or shipping papers and the 

waste received in the shipment: · 
E. A description of any evidence of leaking or damaged packages or radiation or contamination in 

excess of applicable regulatory limits: and 
F. A description of any repackaging of wastes in any shipment. 

FINANCIAL ASSURANCE/CLOSURE 

73. The licensee shall maintain a Surety (Trust) Agreement that satisfies the requirements ofUAC RJ13-25-
31 in an amount adequate to fund the decommissioning and reclamation of licensees· grounds, equipment 
and facilities by an independent contractor. The licensee shall annually review the amount of surety under 
ihe Surety ti rust) Agrei::mem and submit J repon of its findings to the: Executive Sl!cretary by August 3 i 
each year. The Executive Secretary shall annually detennine the required amount of surety under the 
Surety (Trust) Agreement and shall require the licensee to adjust the surety as necessary to reflect any 
increase in decommissioning and reclamation costs. 

74 . One (1) ye=u- prior to the anticipated closure of the site. the licensee shall Sllbmit for review and approval 
by the Executive Secretary a site decontamination and decommissioning plan. As pan of this plan. the 
licensee shall demonstrate by measurements and/or modeling that concentrations of radioactive materials 
which may be released to the general environmenL after site closure. will not result in an annual dose 
exceeding :?5 millirems to the whole body. 75 millirems to the thyroid. and 25 millirems to any other 
organ of any member of the public. 

• 
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75 In accordance: with UAC R313-25-33(6). the: licensee: shall submit a financial statement annually by March 
31st of each year for the: previous year. 

76. Notwithstanding Conditions 8DO2. 8DO4. and 8XX3. the concentration in any lift shall not exceed 
1.0£03 pCi/gram for Pu-239. 3.5E03 pCiigram for Pu-241. and 7.iE02 pCi/gram for u-235 . .. 

: 1 . Except as specifically provided othef\.\-·ise ~ in this license. the licensee shall conduct its program in 
accordance with the statements. representations. and procedures contained in the documents. including any 
enclosures. listed below. The Utah Radiation Control Rules. Ltah Administrative Code R3 l 3 shall govern 
unless the statements. representations. and procedures in the I icensee · s application and correspondence are 
more restrictive than the: rules. 

A. License renewal application. revision 6. dated 16 \.1arch 1998 . 
8. Lener dated October 23. 1998 
C. Lener dated January 15. 1999 

CTAH RADIATION CO1'"TROL BOARD 

-' -tCf-90 
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Eff. Date 10/03/96 
PROJECT NOTES 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT S63o&M: SEAD-63 · Miscellaneous C~ts Burial 

SEAD-63 o&M Costs 

PROJECT BREAKDO'wN: 

The estimate is structured as follows and uses a 2 digit nuii:>er at each 
level. The 2 digit nunbers for the first 3 title levels are taken from the 
HTRII Remedial iction Work Breakdown Structure. The 2 digit nunbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL 1 · IIBS Level (Accou,t) 
LEVEL 2 · IIBS Level 2 (System) 
LEVEL 3 · IIBS Level 3 (Subsystem) 
LEVEL 4 User Defined (Asseni>ly Category or Other) 
LEVEL 5 · User Defined (Asseni>ly or Other) 

PROJECT DESCRIPTION: 
o&M Costs for Annual Groundwater S~ling 

PROOUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB> Database, ass1res a non-contaminated working enviror,nent with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as follows: 

1. Level of Protection A · Productivity _X 
2. Level of Protection B Productivity _X 
3. Level of Protection C · Productivity _X 
4. Level of Protection D · Productivity 85X. 

All activities are conducted in Level of Protection 0. 

The following daily time breakdown was assuned. 

Level A Level B Level C Level D 
Availiable Time (minutes) 480 480 480 480 

Non-Productive Time (minutes>: 

Safety meetings 
Sui t·up/off 
Air tank change 

*Breaks 
Cleanup/decontamination 

Productive Time (minutes) 

20 
60 

160 

60 
20 

160 

EQUIP ID: NAT97C Currency in DOLLARS 

20 ,o 10 
60 40 10 
20 0 0 
60 40 30 
20 20 20 

300 370 4,0 

TIME 13:31 :45 
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Eff. Date 10/03/96 
PROJECT NOTES 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT S63o&H: SEAD-63 - Miscellaneous COll1)0nents Burial 

SEAD-63 0&M Costs 

Productivity: 160/480 300/480 370/480 410/480 
x,oox x,oox x,oox X100X 

33% 63X m 85X 

Ex~le: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Product i vi ty .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

. 
• Break time ranges (minutes) 60-140 60-140 40- 140 30-70 

The following list the areas where there is the biggest potential for changes 
in cost due to 1.r1Certainties: 

Contractor costs are calculated as a percentage of running total as 
10.0 X for field office support 
5.0 X for home office support 
6.4 X for profit 
4.0 X for bond 

Owner's cost are calculated as a ~?rcentage of running total as 
5.0 X for design contingency 
5.0 X for escalation 

12.0 X for construction contingency 
3.5 X for other costs 
8.0 X for construction management 

OTHER GOVERNMENT COSTS: 

Other Governnent Costs consist of: 

•engineering and Design During Construction CEDC) 1.0X 
As-Builts 0.5X 
Operation and Maintenance (o&H) Manuals 0.5X 
Laboratory Quality Assurance 1.0X 

Total, use 3. 5X 

EQUIP IO: NAT97C Currency in DOLLARS 

TIME U:31 :45 
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Eff . Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT S630&M: SEAD-63 · Miscellaneous C~nents Burial 

SEAD-63 o&M Costs 
33. 0&M - Groundwater Monitoring 

TIME 13:31 :45 

DETAIL PAGE 

33.01 . Mobilize and Conduct Sarrpling QUANTY UOM MANHOUR LABOR ECUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. 0&M - Groundwater Monitoring 
o&M Costs consist of Sa111'ling 7 wells and s~ling for rad and metals once 
a year. Sarrpl ing report also will be prepared. 

33.01. Mobilize and Conduct S~ling 
Hobi l ize for one week. of field work.. Provide technicians and management 
for s~l ing of 7 wells 

33.01 . 01. Mob Construction Equip & Fae 
USR AA Field Office Trailer 0.25 MOS 
USR AA Toilet Portable Chemical 0.25 MO 

33.01.02. Contractor oversight 
USR AA Project Managers 8.00 HR 
USR AA Field Technician 80.00 HR 
FOP AA Contract Actninistrators 8.00 HR 
RAD AA Site Safety & Health Officer 8.00 HR 

33.01.04. Tell1)0rary Utilities 
TOTAL Phone 0.25 MO 

TOTAL Bottled water 0.25 MO 

33.02. S~ling, & Testing 
S~le 7 wells for rad and metals. 

33.02.05 . S11111=1le / analyze Grndwtr 
AFH AA Testing, misc s~le collection 300.00 HI 

(shallow), car or van mileage 
charge 

AFH AA Testing, misc s~le collection 5.00 DAY 
(shallow), personnel per diem 

HTW AA Testing, pack.aging & shipping, 1.00 EA 
32 oz HOPE bottle, 12/case 

HTW AA Testing, pack.aging & shipping, 1.00 EA 
custody seals (pack.age of 10) 

HTW AA Testing,pack.aging & shipping, 11.00 EA 
lgal,4/case,safe trans can 
w/Venniculite 

HTW AA Testing, packaging & shipping, 
51# to 70# pkg, overnight dlvy 
service 

AFH AA Testing, LAS, S&SA, TAL metals 
(6010/7000s). 

EQUIP ID : NAT97C 

2.00 EA 

11.00 EA 

0 0 250 
0 0 0 

0 258 0 
0 1,600 0 
8 208 0 
8 438 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

Currency in DOLLARS 

0 0 250 1000.00 
27 0 27 107.00 

0 0 258 32.23 
0 0 1,600 20.00 
0 0 208 25.95 
0 0 438 54.75 

50 0 so 200.00 . 

so 0 so 200.00 

148 0 148 0.49 

388 0 388 77.58 

36 0 36 36.10 

16 0 16 15. 75 

321 0 321 29.21 

0 157 157 78.27 

0 2, 118 2,118 192.50 
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DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT S630&M: SEAD· 63 · Miscellaneous C~ts Burial 

SEAD-63 O&M Costs DETAIL PAGE 2 
33. 0&M · Groundwater Monitoring 

33.02. Salll)ling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT 1. 

RAD AA Testing, LAS,plutoni1J11-isotopic 11.00 EA 0 0 0 0 1,650 1,650 150.00 

radn analy liquid, alpha 
spectroscopy 

RAD AA Testing, -LAS, radiun-226, 228, 11.00 EA 0 0 0 0 1,833 1,833 166.67 
radn anal y I iquid, alpha 
spectroscopy 

RAD AA Testing, LAS, thori1.111 isotopic, 11.00 EA 0 0 0 0 1,448 1,448 131.67 
radn analy liquid, alpha 
spectroscopy 

RAD AA Testing, LAS, urani1.111 isotopic, 11.00 EA 0 0 0 0 1,448 1,448 131.67 
radn anal y liquid, alpha 
spectroscopy 

RAD AA Testing, LAS, triti1.111Cdir cnt), 11.00 EA 0 0 0 0 743 743 67.50 
radn analy liquid, scintillation 

USR AA Testing, LAS, gross alpha beta 11.00 EA 0 0 0 0 880 880 80.00 
susp or dislvd, radn analy liq, 

33.26. Demobilization and Report Prep 
TOTAL Salll)ling Report 1.00 EA 0 5,000 0 0 0 5,000 5000.00 

--- ---- --- --- --- .. - .. ---- -- ------ --- -- -- -- --- -- ---------
TOTAL SEAD-63 16 7,503 250 1,035 10,277 19,066 

EQUIP ID: NAT97C Currency in DOLLARS 
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33 o&M - Groundwater Monit 

33.01 Mpbilize and Conduct 

33.01.01 Mob Construction 
33.01.02 Contractor Oversi 
33.01.04 T~rary Utiliti 

TOTAL Mobilize and Cond 

33.02 S~ling, & Testing 

33.02.05 S1!111)le / analyze 

TOTAL Sl!ll1) l i ng, & Testi 

33.26 Demobilization and R 

33.26.22 Saq:,l ing Report 

TOTAL Demobilization an 

TOTAL o&M - Grouidwater 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT S63o&M: SEAD-63 - Miscellaneous Carponents Burial 

SEAD-63 0"4 Costs 
•• PROJECT OWNER SUMMARY· StJBSYSTM (Rounded to 10 1s) •• 

TIME 13:31 :45 

SlJIMARY PAGE 1 

QUANTY lDI CONTRACT DES CONT ESCALATN CONTINGN OTHER CON MGMT TOTAL COST UNIT COST 

1.00 EA 350 20 20 so 20 40 490 488.21 
1 .00 EA 3,200 160 170 420 140 330 4,420 4416.26 
1 .00 EA 130 10 10 20 10 10 180 176.41 

·----·-·--- --·--···- -·------· -··------ .................. ·-------· --·-----·-· 
1 .QO EA 3,680 180 190 490 160 380 5,080 5080.87 

1.00 EA 14,300 710 750 1,890 620 1,460 19,730 19731.84 
........................ --.. -... -.... - ................... ................... --- ------ .. ................ -----------

1.00 EA 14,300 710 750 1,890 620 1,460 19,730 19731.84 

1.00 EA 6,390 320 340 850 280 650 8,820 8820.39 
........................... --------· ---·----- ·-------- .. .................. --------- -----------

1.00 EA 6,390 320 340 850 280 650 8,820 8820.39 
... ..................... ................... ................... --------- .................. ....... .. ........... ----------- ~ 

1.00 EA 24,370 1,220 1,280 3,220 1,050 2,490 33,630 33633.10 ....________.,,. 

EQUIP ID: NAT97C Currency in DOLLARS 
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ERROR REPORT 

R2029: 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT S630&H: SEAD-63 - Miscellaneous C~nents Burial 

SEA0-63 0&M Costs 

TIME 13:31 :45 

ERROR PAGE 

SEAD-63 No Unit Price Database - No Division S1i1111ary, Reprice, or UPB Titles 

* * * END OF ERROR REPORT * * * 

EQUIP 10: NAT97C Currency in DOLLARS 



Thu 21 Oct 1999 
Eff. Date 10/03/96 
TABLE OF CONTENTS 

No Backup Reports ••. 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT S630&M: SEA0-63 · Miscellaneous C~nents Burial 

SEA0-63 o&M Costs 

SUMMARY REPORTS SUMMARY PAGE 

PROJECT OWNER SUMMARY · SUBSYSTM •••••• ••.•......• ••.•••••••••••••••••..••• 1 

DETAILED ESTIMATE DETAIL PAGE 

33. 0&M • Groundwater Monitoring 
01. Mobilize and Conduct S~l ing 

01. Mob Construction Equip & Fae •••••• • ••.••••••••••.•••••••.•.••. 1 
02. Contractor Oversight •••••••••••••..• • ...• • ••••••••.••• •.•••• .. 1 
04•. Teqx,rary Utilities 

5. Phone ••••••••••••.••.••.••••••••••.••.•••••••.••••••••.•. 1 
25. Bottled water •••••••••••••••.•...•.•..•••••••••••.•••••••• 1 

02. S~ling, & Testing 
05. S~le / analyze Grndwtr ••••••••••••• • .• •••• •••••. .•••• ••••• • 1 

26. Demobilization and Report Prep 
22. S~l ing Report ••..••..•••.•...•.•.......•.•••••••••••...••••• 2 

* * * END TABLE OF CONTENTS * * * 

TIME 13:31:45 

CONTENTS PAGE 



n I 

0 

I 



Thu 21 Oc:t 1999 

Eff. Date 10/03/96 

TABLE OF CONTENTS 

No Backup Reports ••• 

Tri-Service Automated Cost Engineering System (TRACES) 

PROJECT S630&M: SEAD-63 • Miscellaneous Coq>onents Burial 

SEAD-63 o&M Costs 

SUMMARY REPORTS SUMMARY PAGE 

PROJECT OWNER SUMMARY • SUBSYSTM •••••••••••••••••••••••••••••••••••••••••• 1 

DETAILED ESTIMATE DETAIL PAGE 

33. o&M • Groundwater Monitoring 

01. Mobilize and Conduct S~ling 

01. Mob Construction Equip & Fae •••••••••••••••••••••••••••••••••• 1 

02. Contractor Oversight •••••••••••••••••••••••••••••••••••••••••• 1 

04•. Teq,orary Utilities 

5. Phone •••••••••••••••••••• .- ••••••••.•••••••••••••••••••••• 1. 
25. Bottled water ••••••••••••••••••••••••••••••••••••••••••••• 1 

02. S~ling, & Testing 

OS. S~le / analyze Grndwtr ••••••••••••••••••••••••••••••••••••• 1 

26. Demobilization and Report Prep 

22. S~l ing Report ••••••••••••••••••••••••••••••••••••••••••••••• 2 

* * * END TABLE OF CONTENTS * * * 

TIME 13:31 :45 

CONTENTS PAGE 





I 

Response to the Comments From the U.S. Environmental Protection Agency, Region II 

Subject: Action Memorandum for the Miscellaneous Components Burial Site (SEAD-63) 
Seneca Army Depot, Romulus, New York, dated July, 2001 

Comments Dated: August 23, 200 I 

Date of Comment Response: October 31, 200 I 

USEPA REGION II : 

I. Comment: Section 2.1, 2nd 1. 2nd to last Sentence: This statement seems outdated. 

Response: We believe the comment refers to the sentence "The depot formerly 
employed approximately 1.000 civilian and military personnel. '" This sentence is 
valid. No change has been made to the text 

2. Comment: Section 5.1.9, l st Sentence: Replace the word remedial with removal. 

Response: The word remedial has been replaced with removal. 

3. Comment: An exposure frequency of 14 days for SEAD-63 is not protective of public 
health. EPA proposed an exposure frequency based on 3 days/week during 13 
summer weeks. and 1 dayiweek for the remaining 39 weeks of the year for a total 
exposure frequency of 78 days/year. 

Response: EPA' s recommended exposure frequency as stated above has been 
considered for a recreational visitor ( child). The recommended exposure frequency 
was directly used for exposure to soil, groundwater, and sediment. For exposure to 
surface water, we assumed wading events take place every time during 13 spring 
visits (when water is most likely to accumulate in the ditches) and I 0% of other visits. 
Therefore. an exposure frequency of 20 days/yr was used for exposure to ditch water 
and sediment. This is a very conservative assumption because the ditch is usually dry 
except during storm periods. In addition. we used other conservative assumptions 
such as half of the total body surface being exposed during the wading event. The 
comparison of the human health risks presented in this report with the previously 
calculated risks are summarized in the attached table. 

All the risks calculated for the recreational child, park worker, and construction 
worker are within EPA· s target risk ranges (i.e., 10-4 to 1 o·6 for lifetime cancer risk 
and I for non-cancer hazard risk) and therefore, are acceptable. The recreational 
child resulted in a hazard index of 0.4 and a cancer risk of 8E-5. The park worker 
resulted in a hazard index of 0.2 and a cancer risk of 5E-5. The primary constituents 
driving the cancer risk are dibenz(a.h)anthracene and benzo(a)pyrene in surface 
water. These two constituents were detected in only one sample out of 22 samples. 
Therefore, risk driven by these two constituents is most likely lower than indicated by 
the mini-risk assessment. In addition. the sediment of the ditch where 

P:\Pl1"\Proj ects\SENECA. \S63 EECA\COM M E~TS',Final-Octoher 200 I \epa. doc 



Response to USEPA Comments on Action Memorandum for the Miscellaneous Components Burial Site 
(SEAD-63) Seneca Army Depot. Romulus. New York. dated July 2001 
Page2of3 10/31 /01 

dibenz(a.h)anthracene and benzo(a)pyrene were detected in the surface water is 
proposed to be excavated. Therefore. risks associated with the surface water due to 
the compounds will be addressed by the removal action. 

In addition to addressing EPA· s comments, we have updated our risk assessment of 
the dermal exposure route according to the USEPA's Dermal Risk Assessment 

· Interim Guidance ( 1999), which represents the current knowledge of dermal risk 
assessment. The following major changes were included: 

(I) We have updated soil dermal absorption factor according to the USEP A 1999 
guidance. Risks associated with semivolatile organic compounds have been· 
added to the risk e,·aluation by using a default value of 0.1 as the dermal 
absorption factor. 

(2) The dermal RID or cancer slope factor has been updated according to the 
USEPA · s recommendations ( 1999). 

(3) The permeability coefficient for compounds in water (Kp) and lag time per event 
( T) have been updated. 

(4) The R..ME values for soil and water dermal contact (e.g .. skin surface area, soil 
adherence factor) have been updated according to the 1999 guidance. 

We have also added residential risk evaluation backup calculations in Appendix F and 
updated table references in Table 2-15. The residential risk scenario was performed 
for comparison purposes only and was presented in the text of the earlier versions of 
this document. 

Table 1, attached. compares the risk values in the July 2001 report and the updated 
risk values provided in this final version. 

Plpit\sc:nc:ca\SCad-63\action memorandum EE/CA.doc 
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RECEPTOR 

PARK WORKER 

RECREATIONAL VISITOR 
(CHILO) 

CONSTRUCTION WORKER 

10/31/01 

TABLE 1 

Summary of Total Noncaronogen1c and Carcmogen1c Risks 
SEA0-63 

Seneca Army Depot Activity 

Total Nonc:arcinogenic and Carcinogenic Risks 

EXPOSURE ROUTE 
July, 2001 Report October, 2001 Report 

HAZARD CANCER HAZARD CANCER 

INDEX RISK INDEX RISK 

Inhalation of Dust in Ambient Air 7E-07 1E-09 7E-07 1E-09 

Ingestion of Soil tE-03 SE-OB 1E-03 SE-OB 

Dermal Contact to Soil 4E-03 NO 4E-04 BE-OB 

Ingestion of Groundwater tE-01 NO 1E-01 NO 

Dermal Contact to Surface Water 7E-03 9E-05 4E-03 SE-05 

Dermal Contact to Sediment SE-04 1E-08 1E-03 iE-06 

TOTAL RECEPTOR RISK (Ne & Car) 2E-01 9E-05 2E-01 SE-05 

Inhalation of Dust Ambient Air 3E-J7 1E-10 tE-06 5E-t0 

lnges~on of Soil 7E-04 SE-09 4E-03 4E-08 

Dermal Contact to So1I 7E-04 NO 4E-04 2E-0B 

lngesnon of Groundwater SE-02 NO 3E-0t NO 

Dermal Contact to Groundwater 4E-03 NO SE-02 NO 

Dermal Contact to Surface Water 3E-02 SE-05 4E-02 BE-05 

Dermal Contact to Sediment 3E-03 tE-0B 1E-02 3E-06 

TOTAL RECEPTOR RISK (Ne & Car) 9E-02 SE-05 4E-01 SE-05 

Inhalation of Oust in Ambient Air 9E-05 3E-08 9E-05 3E-08 

Ingestion of Soil 2E-01 4E-0B 2E-0t 4E-08 

Dermal Contact to So,I 3E-0t NO 2E-02 1E-0B 

TOTAL RECEPTOR RISK /Ne & Car) SE-01 BE-08 3E-01 9E-08 

NO = Not Quantified due to lack of tox,coty data 

p·1p1t\proJects\seneca1S63eecalcommentslfinal_ocoober 2001 Totnsk xis 



:o L'S EPA Comments on final .-\ction \lc:morandum and EE:C..\ (SEAD-63) 
: dated ~-larch I. 200 I 

07.' 14/01 

,onse to Comments From United States Environmental Protection Agency 

: Final Action Memorandum and Engineering Evaluation/Cost Analysis (SEAD-63), Seneca 
Army Depot. Romulus. New York, July 2000 

Comments Dated: March I. 200 I 

Date of Comment Response: July 13, 2001 

, Comments: 

n reference to the above subject document dated July 2000. EPA finds that the Army has 

:orily addressed all of our previous comments and deems the document acceptable. However. we 

belo\v some additional comments for your consideration. 

.cal Risk Assessment (ERA): 

nment: Please indicate whether the soil cleanup goal for cadmium is for surface or subsurface soil. 

;ponse: The soil clean up goal of 50 mg/kg is for both surface and subsurface soils. This clean up 
.I represents the highest concentration of cadmium that could exist at the site. all other constituents 
ng present at their current levels, and still result in acceptable human and ecological risk (i .e. 
1< I. "'lrcinogenic risk <I x I 0-4. and EQ<l) for all scenarios. These scenarios include receptors 
10s both surface and subsurface soils (e.g .. the construction worker). 

mment: All qualifiers such as ··sma11:· "significant:· and .. high·· should be removed from the 
cuss ions of Hazard Quotients (HQ). Any HQ greater than or equal to one is considered to pose 
ential ecological risk. 

sponse: A review of Appendix F. the Mini-Risk Assessment Documentation. has been performed 
j qualifiers such as "small". "significant". and "high" have been removed from the discussions of 
zard Quotients (HQ). unless such qualifiers are in reference to the Menzie et. al. HQ guidelines for 
;essing risk. This guidance uses adjectives such as "significant" and "small" to describe the degree 
risk potentially associated with various HQ values. 

n Risk Assessment (HRA): 

,mment: Appendix F: It is very difficult to determine the nature and extent of contamination at 
:AD 63 based on the infonnation presented in the mini-risk assessment. A table for each medium 
ould be provided which includes. at a minimum. the number of samples collected. the range of 
tected values. and the frequency of detection . This would allov-, for a more complete as~essment of 
ntamination detected at the site. 

·sponse: The nature and extent of contamination at SEAD-63 is presented in the A in Section 
:,rir- .,, presentation of the mini-risk assessment. Tables 2-3 . 2--L 2-5. 2-6. 2-8. 2-9 and 2-10 

jects\Seneca1s63eeca\commen!S\Final-June200Q\.epa_3- I-O I .doc 
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Response to L"S EP.-\ Comments on final Action Memorandum and EE:'C.-\ ( SEAD-63) 
Comments dated :'-,larch I. 200 I 
Page3of3 

07/ 14/01 

varying scenarios. for example. a nearby resident who may visit the site one time per week during the 
summer (approximately 14 weeks long). 

P:pitlprojects'.Seneca·.so3eeca,comments·.FinJl•June2000 .epa _.>-1-il I Joe 



Response to ~YSDEC comments on the Final Action Memorandum and EE.C.\ (SEAD-63) 
Comments dated January 18. 200 I 
Page I of2 

07/ 14/01 

Response to Comments From New York State Department of Environmental Conservation 

Subject: Final Action Memorandum and Engineering Evaluation/Cost Analysis (SEAD-63), Seneca 
Anny Depot. Romulus, New York. July 2000 

Comments Dated: January 18, 200 I 

Date of Comment Response: July 13. 200 I 

NYSDEC Comments: 

I . Comment: The New York State Departments of Health and Environmental Conservation have 

reviewed the July 20<10 Action Memorandum for the Miscellaneous Components burial site (SEAD-

63), and offer the following: 

(a) As noted in NYSDEC's January 14. 2000 lener on the Draft Action Memorandum. additional 

comments were pending at that time from the NYSDOH. Unfortunately. those comments were 

received by NYSDEC during a period of project manager transition. and the NYSDEC failed to 

forward the NYSDOH comments to SEDA. Please find attached a January 2 I. 2000 lener from the 

NYSDOH in which comments are offered on the previous draft of this document. Any efforts that 

SEDA can make at this time to respond to these comments is appreciated. 

(b) It was related some time ago that miscellaneous scrap material sent to local landfills would be 

surveyed for radiological contamination. If this is still true. please clarify how the surveying will be 

performed. 

(c) Please understand that after SEDA concludes the remediation of this area. NYSDEC and/or the 

NYSDOH may make confirmatory measurements prior to acceptance of the Final Status Survey. This 

may contradict an implication of Section '2.7 of the document. 

I . Response: 

(a) A separate response lener is being prepared to address comments from the NYS Department of 

Health. We will address these comments as they pertain to the most recently submined version, the 

Final Action Memorandum and EEiCA (SEAD-63). 

(b) The miscellaneous scrap material that is not considered classified will be sent to a Subtitle D landfill. 

metal scrap yard. or recycle facility after it has been verified by surveying that there is no radiological 

contamination. Miscellaneous scrap material and debris \viii be separated from soil during excavation 

using a vibratory screen when necessary. Surveying for radioisotopes will be conducted with those 

instruments used during the building surveys at SEAD-12 to scan the outside of debris . 

(c) Text has been added to Section 2.7 stating thatthe State may make confirmatory n· ·· !r:.::nents of the 

site prior to acceptance of the Final Status Survey. The Army requests that such Ilk . .rernents be 

P:pit '-projects'5eneca1s63eeca·comments\Final-June2000'.dec_ l-18-0 I .do~ 
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coordinated during the removal action with those taken by the Army to avoid delays in acceptance of 

the survey. 
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Response to ~YSDOH Comments on final Action :'vlemorandum and EE CA CSEAD-63) 
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Response to Comments From New York State Department of Health 

07/1 410 I 

Subject: Draft Action Memorandum and Engineering Evaluation/Cost Analysis (SEAD-63). 
Seneca Anny Depot. Romulus. New York. October 1999 

Comments Dated: January 2 I. 2000 

Date of Comment Response: July I 3. 200 I 

Note: These comments were not received bv Parsons until Jan 2001 due to changes in PMs 
at l'l'YSDEC (see NYSDEC comments dated January 18, 2001). 

NYSDOH comments: 

I have revie\ved the October 1999 Action Memorandum for the Miscellaneous Components 

Burial Site (SEAD-63). Staff of the New York State Department of Health's Bureau of 

Environmental Radiation Protection have also reviewed the document and provide the following 

comments: 

General Comments: 

I . Comment: Based on the results of the samples taken thus far there appears to be little. if any 

impact from radionuclides at this particular site (SEAD-63 ). with the possible exception of 

ground and surface water. As stated in the text. these gross alpha and beta results could easily 

be influenced by naturally occurring radioisotopes suspended in the water. It would therefore 

be appropriate. as suggested by the contractor. to re-sample areas where questionable results 

have been reported. While the RESRAD derived dose: levels for the park workers. 

recreational child and construction workers are less than the DEC TAGM value of l 0 

mRem/yr. the final determination on the future use of this land has not been formally 

accepted by the State. Therefore. other pathways or scenarios such as residential use cannot 

entirely be ruled out. 

I. Response: Residential use at this site is highly unlikely. The community through the Seneca 

Anny Depot Local Redevelopment Authority (LRA). has designated the area within which 

SEAD-63 lies as a recreation/conservation area. Although the State has not formally 

accepted this. it is the current intent of the community and the Army. 

As stated in Section 3.3.2 of the EE/CA. radiological levels in soil are not above background. 

If levels during the excaYation are found to exceed background. Derived Concentration 

Guidelines (DCGLs) have been developed for likely scenarios at the site . f •T ir '"mational 

and reference purposes. DCGLs have also been developed for a residential SCl . io in this 

EE/CA. 

P·pi r pmic:cts·.Scneca·ct\3eeca\comments'·Final-June2000\d(>h-1 -2 1-0 I .d0.: 
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Page: 2 of .3 

Specific Comments: 

1. Comment: Page 2-13.2.7 -Contrary to this statement. the New York State Department of 

Environmental Conservation (NYSDEC) will make confinnatory measurements or review 

prior to release or acceptance of the Final Status Survey. 

I. Response: Text has been added to Section 2. 7 stating that the State may make confinnatory 

measurements of the site prior to acceptance of the Final Status Survey. The Army requests 

that such measurements be coordinated during the removal action with those taken by the 

Anny to avoid.delays in acceptance of the survey. 

., 
Comment: Page 3-1 Section 3.1. Paragraph 2 - We concur that additional groundwater 

samples be collected for this site. We also would suggest that the analysis include both a 

filtered and unfiltered (dissolved \'S. suspended portion) analyzed for gross alpha/beta. 

Response: In an effort to maintain consistency in the sampling technique across the Seneca 

sites. the Army will collect one unfiltered sample at each groundwater location for analysis. 

The Army has had numerous conversations with the NYSDEC regarding protocols for 

minimizing turbidity in groundwater samples collected on site. A low flow sampling 

technique has been established for collection of groundwater samples on site. and this 

protocol documented in the Generic Rl/FS Project Scoping Plan will be used to collect 

samples from SEAD-63. The sampling is conducted such that turbidity in a sample is less 

than 50 NTUs. 

3 . Comment: Table 5-1 and Page 5-1 ➔ -The table 5-1 lists preliminary DCGL's or clean up goals 

for radionuclides established or derived based on an "exterior" dose limit of IO mREM/yr 

(pg. 5- 14). Since the TAGM is based on a Total Effective Dose Equivalent. all pathways 

need inclusion in the calculation. not just EDE. We also note that the RES RAD model doses 

include inhalation and soil ingestion in the calculations. The numbers listed in Table 5-1 are 

based only on an external exposure and are therefore not appropriate. In most instances the 

stated values are far higher than what would be acceptable. We also note that they are 

preliminary. 

3. Response : Table 5-1 has been updated to clarify which pathways were considered for each 

scenario in the development of DCGLs. External exposure was not the only pathway 

considered in developing the DCGLs. In compliance with Section Ill.A . .:. an , ' !I.A.3 of 

TAGM 4003. current land use and potential use of the site was considered and a asonable 

pathways for each receptor \vere considered . For the park worker and ,:JI child. 

dermal contact to soil. inhalation of dust in ambient air. soil ingestion. anc , iOn of 
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groundwater were considered. For the construction worker scenario. dermal contact to soil. 

inhalation of dust in ambient air. and soil ingestion were considered. 

The DCGLs for a residential scenario were developed for comparison purposes only. as 

residential use of the SEAD-63 land is highly unlikely and is not currently part of the planned 

use for this site. Residential DCGLs have been updated in the EE/CA as a result of this 

comment. The DCGLs derived in the SEAD-12 Remedial Investigation (RI) have been 

adopted for SEAD-63 . We believe these DCGLs are applicable as SEAD-63 is adjacent to 

the SEAD-12 property and the sites are similar geologically. The residential DCGLs 

developed in the SEAD-12 RI and adopted for SEAD-63 include the following pathways: 

Exposure to direct external radiation from photon emitting radionuclides in the soil: 

inhalation of radionuclides suspended in dust: incidental ingestion of radionuclide 

contaminated soil: ingestion of radionuclide contaminated groundwater as drinking water; 

ingestion of contaminated produce grown in contaminated soil: ingestion of contaminated 

milk and meat taken up by cows grazing on contaminated plants: and radon. 

The DCGLs developed in this report are preliminary and will be modified as described in 

Section 5.3.2 of the Final Action Memorandum. 

4. Comment: Table 5-2- The appropriate regulatory document to reference m this table is 

DEC's 6 NYCRR Part 380. Table II & III. Care should also be taken in the use of these 

tables since the criteria for release to unrestricted areas is based on a total dose equivalent of 

50 mREM to a reference man. if the concentration per isotope were ingested continuously for 

a year. 

4. Response : We belieYe the comment pertains to Table 5-3 in the final version of the Action 

Memorandum. The basis for the release criteria described in 6 NYCRR Part 380 has been 

added as a footnote in the table. 

5. Comment: Since Promethium-147 has been detected in soil sediments and surface water. it 

should be included in establishing clean up levels. although little if any impact to dose will 

result. 

5. Response: A clean up guideline for Pm-147 has been established for the residential scenario 

using the DCGLs derived in the SEAD-12 RI. This value is 49.350 pCiig for a resident and 

has been added to Table 5- 1. 
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Response to the Department of the Army 
U.S. Army Center for Health Promotion and Preventive Medicine 

6169 Blackhawk Road 
Aberdeen Proving Ground, Maryland 21010-6422 

Subject: Draft Engineering Evaluation/Cost Analysis Approval Memorandum, Miscellaneous 
Components Burial Site, SEAD-63, Seneca Anny Depot, Romulus, New York. October 1998. 

Date Comments Submitted: November 16, 1998 

Date of Comment Response: October 18, 1999 

Panons ES General Response: Since the Approval Memorandum was written to provide sufficient 
infonnation to justify proceeding with the Engineering Evaluation/Cost Analysis (EE/CA) in support of a 
removal action, and since the agencies involved (i.e. the Anny, USEPA, and NYSDEC) have supported 
the development of the EE/CA for this reason, the Approval Memorandum will not be re-issued. Rather, 
the responses to these comments below have been incorporated into the EE/CA and the Action 
Memorandum for this site. 

l..Page 2-7, Section 2.4.1, F. Szrom 

Comment: This paragraph indicates that "miscellaneous military components- were found 
in the various test pits. It is unclear if any of the components were tested for or detennined to contain 
radioactive materials, such as radium, which is often found in gauges and dials. 

Recommendations: Clarify if the components were tested for or determined to contain radioactive 
material. 

Response: Material excavated from the pits was continuously screened for both organic vapors using an 
OVM-580B and for radioactivity with a Victoreen-190 alpha-beta-gamma rate meter, a Ludlum-19 
micro-R beta and gamma rate meter and a Ludlum 2221 alpha scintillometer. No readings above 
background levels (0 ppm for the OVM, I 0-15 micro Rems per hour for the beta and gamma meters, and 
6 counts per minute on the alpha meter) were observed during the excavations. This information is 
provided in Section 2.6.1.4 of the Engineering Evaluation/Cost Analysis (Appendix A of the Action 
Memorandum). No material samples of the components were collected for analysis. 

2. Page 2-7, Section 2.4.2. Soils, 2nd paragraph, F. Szrom 

Comment: This paragraph indicates that a "valid background radionuclide data set is not 
yet available". Background surveys are typically performed to determine the background 

.. radiation exposure levels ofradiological parameters and specific radionuclides in the various media. 
:, . . -·, 

More than one background survey may be required since different geologic materials could be present 

on-sitf 

·::·1;~~~m-end~ti_on:_Clari_fy· if one or more background surveys are to be performed. 

., _., ,. Response:. -8,ackgroun,d samples were collected and analyzed for radionuclides of concern during the 
,,,. ··ru activitles co;ducted· for SEAD-12. Samples were collected in surface soils, subsurface soils, 

sediment, surface water and groundwater. These data have been validated and considered in the 
development of the EE/CA and Action Memorandum. Background statistics are incorporated into the 
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Dated November 16, 1998 
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contamination assessment provided in Section 2.6 of the EE/CA. The complete background data set 
is also presented in Appendix D of the Action Memorandum. 

3. Page 2-7, Section 2.4.2, Soils, 2nd paragraph, F. Szrom 

Comment: This paragraph indicates that slightly elevated concentrations of Ra-226 were detected. 
However, Paragraph 2.4 indicates that gross alpha and gross beta were the only radioactivity analyses 
performed. It is unclear if the gross alpha results were used as an indicator of Ra-226 activity or if 
specific Ra-226 analyses were performed. 

Recommendation: Clarify if the gross alpha results have been used as an indicator ofRa226 activity 
or if Ra-226 specific analyses were performed. Rewrite Paragraphs 2.4 and 2.4.2 accordingly. 

Response: Gross alpha, gross beta, as well as gamma spectral analyses, were performed on the 
samples collected from SEAD-63 during the ESI. Ra-226 is reported in the gamma spectral analyses. 
Section 2.4 omitted the mention of gamma spectral analyses. Section 2 of the EE/CA presents all data 
collected during the ESI, including the gamma spectral analysis results. 

4. Page 2-9, Section 2.4.2. Groundwater, 1st paragraph, F. Szrom 

Comment: This paragraph indicates that elevated gross beta activity rest1lts from the background 
groundwater monitoring wells (MW63-3 and MW63-l) may be due solely to the high turbidity of 
the groundwater samples. The paragraph does not discuss the gross alpha activity background 
groundwater results and therefore, it is assumed that they were not elevated. High turbidity in 
groundwater samples typically affects both the gross alpha and gross beta activity res~lts. 

Recommendation: Clearly state if the gross alpha activity background groundwater results were or 
were not elevated. If the gross alpha results are not elevated, but the gross beta results are elevated, 
clarify why the turbidity affects the one analysis and not the other. 

Response: The referenced paragraph did not intend to imply that turbidity affects gross beta, but 
not gross alpha results. Both t'1e background location (MW63-l) and downgradient location 
(MW63-3) had elevated levels of both gross alpha and gross beta. Section 2.6.4.5 and Table 2-7 of 
the EE/CA indicate that data from both these wells were above maximum background (i.e. the 
background developed in support of the SEAD-12 RI) levels for the site. In addition, gross' alpha 
results from both MW63-l and MW63-2 exceeded the NYS Class GA standard for gross alpha in 
groundwater (15 pCi/L). 

-\. :.!~ f: : 

5. Page 2-9, Section 2.4:2. Surface.Water, F. Szrom 

Comment; According to paragraph, one surface water sample from the four collt£ted m~y 'li'aye 
elevated levels of gross alpha:and gross beta activity, however, the "radioactivity ' ·. :,u•;~ ;· . . Y: 

results indicate that the surface water as SEAD-63 is not being significantly impacted by ';-.T• 
radionuclides". The criteria that is being used to determine "significantly impacted" is not clear, since 
25% of the samples may contain elevated levels of gross alpha and gross beta'. activity:' .:...> ~ -~ 

Recommendation : Clarify the criteria used to determine a "significantly irhpabted;, and rewrite the 
paragraph accordingly. · 

• _,_t : ••• ·, 
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Response: Since the elevated levels of gross alpha and gross beta in the one surface water sample is 
possibly attributed to elevated turbidity levels. these levels were not believed to truly indicate a 25% 
occurrence of elevated gross alpha and gross beta activity. 

6. Page 2-9, Section 2.4.2, Surface Water. F. Szrom 

Comment: This paragraph indicates that elevated concentrations ofpotassium-40 (K-40) were 
detected. However. Paragraph 2.4 indicates that gross alpha and gross beta were the 
only radioactivity analyses perfonned. It is unclear if the gross beta results were used as an 
indicator of K-40 or specific K40 analyses were perfonned. 

Recommendations: Clarify if the gross beta results have been used as an indicator ofK40 
activity or if K-40 specific analyses were perfonned. Rewrite Paragraphs 2.4 and 2.4.2 accordingly . 

. • 

Response: Please see response to Comment No. 3 above. 

7. Page 2-IO. Section 2.4.2, Sediment. F. Szrom 

Com~ent: No gross.alpha or gross beta activity results are reported for the _sediment samples. 
Radiological contamination that is most likely to be present from the operations at 
SEAD would expect to be particulate in nature. Particulate radionuclide contamination, if 
released to the soils' surface, most likely will concentrate in sediments over time. Therefore, 

4'-· 
sed;tnents ·can be an excellent indicator of background trends and should be sampled and analyzed for 
elevated levels of gross alpha and gross beta activity. 

Recommendation: Clarify if the sediment samples were analyzed for gross alpha and gross beta 
·activities. If the samples were analyzed for radiological parameters, then include a discussion of the 
results. If the samples were not analyzed for radiological parameters, then plan to do so. 

- < •,u ,. _ .• _, • 'I •, 

Response:' '.-Gioss alpha:,-gross beta, and gamma spectral analyses were performed on the sediment 
samples collected from SEAD-63. Discussion of this data was inadvertently left out of the Approval 
Memorandum. However, Section 2.6.6.5 of the EE/CA does discuss the radionuclide results for 
sediment at SEAD-63 . 

. '.( . ·: 
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UNITED STATES ENVIRONIENTAL PRO rECTlON AGENCY 
REGICN2 

APR O 9 1999 

EXPRESS MAIL 

Stephen M. Absolom 

280 8ROADWAY 
NEWYORK.NY 10007-18S6 

BRAC Environmental Coordinator 
Directorate of ~ecring and Housing 
Seneca Army Depot Activity (SEDA) 
Romulus, New Yorlc 14541-5001 

F 11",( 

/VI:&("";;; i> 
~~iN 71 
-r;~ 6' 

(V1/lt"r') . 

--•'1 ~ SIERVICeS ~-

Dear Mr. Absolom: 

Re: Draft Engfpeenng Evaluation/ Cost Analysis (EE/CA) Approval Memorandum. 
Miscellaneous Components Burial Site (SEAD-63) 

This is regarding the above referenced document prepared by Parsons Engineering ., .. . 
Science (Parsons ES) for SEDA through the U.S. Anny Corps of Engineer: New XorK~ 
District and Huntsville Division. · · :: · · · - ., 11

• ' <. 
~:-· rt~· l .. ,i'~l 

EPA has no objections to the Army preparing a Draft EE/CA for SEAD-63. SEDA bas_ 
informed us that the non-time critical removal action shall be consistent with the efficient 
performance of any long-tam remedial action. with respect to the release or~~-: 
release concerned. In order that the Anny proceeds in the most cost effi:ctive marmer 
possible. EPA advises that any alternatives discussed in.the EE/CA meet the, cleanup . i 
objectives for the future land use ofSEAD-63, as discussed in the Reuse Plan and · · ·_; 
Implementation Strategy for tht Seneca Army Depot. . .. •. · .. - :.· ... _ 

A facsimile of this letter will be sent to you today. If you have any questions. please call 
me at (212) 637-4322. 

Sincerely yours, 
.. ....... 
/; 

I ; 
~ -. t-

CarlaM./trublc, P.E. 
Federal -F acilitics Section 

cc: J. Quinn, NYSDEC 
D. Geraghty, NYSDOH 
R. Scott, NYSDEC-Avon 
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New York Stata Department of Environmental Conservation 
DMlianofr.n.Oll ....... ftenledlallon ...._ot EaMm a...., Adon. 11oont 242 
50 Wolf Plmd. ,.._,,, New Yott 12233-7010 
Phone: (518) 457-4349 FAX: (518) 457 ... 198 

, ... : .. ~~ ::.1 : J 

~::~-;-3:~ .. f /~ · ... , 

No~S, 

Mr. Slqlge1r~bl0Jom 
Qie( . ad EaviroamczataI J)jvisian 

Saeca Anny Depot.Activity (SEDA) p.;i" ~ : 
S716 Sta Route" . 
Ramulus, NY 14S41-S00l M- \)...> C ~ ('~,vf';'CIV 

Deir Mr. Absolom: 

h:SJ!AD.63 : 

~ \-\-<"A\. ~ 

A . \\-L.l E-V 
Dnft EE/CA AJ'FC)\'11 Mcmoraadum 
Seneca Anny Depot. Site ID No. ti0006 

-lo""' I:; -

I 
·111e Now Yoric S1af2 Dcpaztmcats o!F.uviromnc:nral CoaSIIIVltian-(NYSDEC) and Health 

~ miewed me Draft F.11p:•ring l\vahlatimllCoa Anll)'lis (EE/CA) Appoval Mcmcnndmn 
for tbe Mucellamrms Componam Burial Site (SEAD-,63.) We haw no objection to SEDA 
moviag forward ill ibe ~opment of aa EEICA for tla site. 

1 

We nate ~ is dilC:USSian in the Appoval Mcmonndmn in whicll eJevmd leYels of 
cemm gQMiftuems ill poundwmr are andbutad to ~of sample unidity. Perhlps low-t1ow 
samptiDg sbouJcl be pcmffllfd d~ &he planned n:movaJ acuan so tba1 pvundwalerwlyges 
from rmplcs wi1h Jow1Udridity could be available fDr1be poa-!CmOVll ~ ditcuaion of the 
cnwamnemal canditioDs of this sile. 

If you haw ay cmnments or qua6om an this maucr. ~ ccn12et me 'by telephone u 
(S11)457-3976 or 'by HD&il atjequina@p.dcc SIIIC.ay.-. 

c: C. Struble 
o. Ocnah'Y 
M.Pcacbey 

Sinccrcly. 

~<'de 

JamesA.Qainn 
l3WCIU of P.atem RcmediaJ Adi0D 
Division of~ R.emNtiation 
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SENECA SEAD-63 FINAL EE/CA 

2.0 SITE CHARACTERIZATION 

2.1 BASE DESCRIPTION AND IIlSTORY 

This section provides a brief overview of SEDA and the conditions at the Miscellaneous Component 

Burial Site. The site was evaluated in 1994 as part of an Army effort to determine the conditions at 

several SWMUs that were considered to potentially pose a threat to human health and the 

environment. A more detailed discussion can be found in the draft Expanded Site Inspection Report 

for Seven Low Priority AOCs, SEADs 60, 62, 63, 64 (A, B, C, and D), 67, 70 and 71, April 1995. 

The SEDA facility is situated on the western flank of a topographic high between Cayuga and 

Seneca lakes in the Finger Lakes region of central New York (Figure 2-1). Within the SEDA is the 

Miscellaneous Components Burial Site, located on the east side of North-South Baseline Road in the 

northwestern portion of the SEDA (Figure 2-2). The SEDA was constructed in 1941 and has been 

owned by the United States Government and operated by the Department of the Anny since this 

time. The post generally consists of an elongated central area for storage of ammunitions and 

weaponry in quonset-style buildings, an operations and administration area in the eastern portion, 

and an army barracks area at the north end of the depot. The base was expanded to encompass a 

1,524-meter airstrip, formerly the Sampson Air Force Base. The mission of the SEDA has been 

primarily the management of munitions. Currently, SEDA is used for the following purposes: 1) 

receiving, storing, and distributing ammunition and explosives, 2) providing receipt. storage, and 

distribution of items that support special weapons and 3) performing depot-level maintenance, 

demilitarization, and surveillance on conventional ammunition and special weapons. The depot 

formerly employed approximately 1,000 civilian and military personnel. Within the last year, the 

facility has undergone a downsizing and no longer houses a large contingent of military personnel. 

The Miscellaneous Components Burial Site (SEAD-63) is approximately 480 by 300 feet and is 

bound by paved roads on the north, south. and west and by open grassland to the east (Figure 2-3). 

The site is mostly undeveloped except for a grass-covered bunker in the southeast comer and an 

· elevated former machine-gun turret made of soil in the northwest comer. A noticeable feature of the 

site is a crushed shale road that enters the site via Patrol Road and leads to a crushed shale pad 

measuring about I 00 by I 00 feet. In general, the western half of the site is less vegetated and 

appears to have been physically worn by vehicular traffic . 

July 2000 Page 2-1 
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