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3.8 Site-Specific Intake Asswnptions, Sites 2 and 12 
3.9 Exposme Point Concentrations [EPCs) for Soil and Air, Site 2 
3.10 Exposme Point Concentrations (EPCs) for Soil and Air, Site 12 
3.11 Exposme Point Concenb·ations (EPCs for Groundwater, Site 12 
3.12 Total Hazard Index for the Commercial Worker Receptor, Site 2 
3.13 Total Hazard Index for the Resident Receptor, Site 12 
3.14 Total Cancer Risks for the Commercial Worker Receptor, Site 2 
3.15 Total Cancer Risks for the Resident Receptor, Site 12 
3.16 Summary of Model-Predicted Blood-Lead Levels from Multipathway Exposures, Site 12 
3.17 Chemical-Specific Conb·ibutions to Total Cancer Risk Estimates, Site 12 

Section 4.0 

4.1a Statistical Data Summary of Chemicals Detected in Swface Soil (0 to 2 feet bgs), Sites 16 
and 17, DOL Maintenance Yard 

4.1b Statistical Data Summary of Chemicals Detected in Subsw{ace Soil (2 to 10 feet bgs), Sites 16 
and 17, DOL Maintenance Yard 
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4.1c Statistical Data SUllliilary of Chemicals Detected in Subsmface Soil (0 to 10 feet bgs), Sites 16 
and 17, DOL Maintenance Yard 

4.1d Statistical Data SUllliilaJy of. Chemicals Detected in Deep Soil (>10 feet bgs), Sites 16 and 17, 
DOL Maintenance Yard 

4.2a Statistical Data SUllliilary of Chemicals Detected in Sud'ace Soil (0 to 2 feet bgs), Sites 16 and 
17, Pete's Pond 

4.2b Statistical Data Summary of Chemicals Detected in Subsurface Soil [2 to 10 feet bgs), Sites 16 
and 17, Pete's Pond 

4.2c Statistical Data Summary of Chemicals Detected in Subsmface Soil (0 to 10 feet bgs), Sites 16 
and 17, Pete's Pond 

4.2d Statistical Data SUllliilaly of Chemicals Detected in Deep Soil [>10 feet bgs), Sites 16 and 17, 
Pete's Pond 

4.3a Statistical Data SUllliilary of Chemicals Detected in Smface Soil (0 to 2 feet bgs), Sites 16 and 
17, Pete's Pond Extension 

4.3b Statistical Data SUllliilaJy of Chemicals Detected in Substllface Soil (2 to 10 feet bgs), Sites 16 
and 17, Pete's Pond Extension 

4.3c Statistical Data SUllliilaly of Chemicals Detected in Subsmface Soil (0 to 10 feet bgs), Sites 16 
and 17, Pete's Pond Extension 

4.3d Statistical Data SUllliilaly of Chemicals Detected in Deep Soil [>10 feet bgs), Sites 16 and 17, 
Pete's Pond Extension 

4.4a Statistical Data SUllliilary of Chemicals Detected in Surface Soil [0 to 2 feet bgs), Sites 16 and 
17, Site 17 Disposal Area 

4.4b Statistical Data SUllliilary of Chemicals Detected in Subsurface Soil [2 to 10 feet bgs), Sites 16 
and 17, Site 17 Disposal Area 

4.4c Statistical Data SUllliilary of Chemicals Detected in Subsurface Soil (0 to 10 feet bgs), Sites 16 
and 17, Site 17 Disposal Area 

4.4d Statistical Data SUllliilary of Chemicals Detected in Deep Soil [>10 feet bgs), Sites 16 and 17, 
Site 17 Disposal Area 

4.5 Statistical Data Summary of Chemicals Detected in Soil- All Depths, Sites 16 and 17, Site 17, 
Other Areas 

4.6 Statistical Data SUllliilaJy of Chemicals Detected in Groundwater, A-Aquifer, Sites 16 and 17 
4.7 Statistical Data SUllliilary of Chemicals Detected in Groundwater, Upper 180-foot Aquifer, 

Sites 16 and 17 
4.8a Selection of COPCs for Chemicals Detected in Smface Soil (0 to 2 feet bgs), Sites 16 and 17, 

DOL Maintenance Yard 
4.8b Selection of COPCs for Chemicals Detected in Substllface Soil (0 to 10 feet bgs), Sites 16 and 

17, DOL Maintenance Yard 
4.9a Selection of COPCs for Chemicals Detected in Smface Soil (0 to 2 feet bgs), Sites 16 and 17, 

Pete's Pond 
4.9b Selection of COPCs for Chemicals Detected in Subsmface Soil [0 to 10 feet bgs), Sites 16 and 

17, Pete's Pond 
4.10a Selection of COPCs for Chemicals Detected in Surface Soil [0 to 2 feet bgs), Sites 16 and 17, 

Pete's Pond Extension 
4.10b Selection of COPCs for Chemicals Detected in Subsmface Soil (0 to 10 feet bgs), Sites 16 and 

17, Pete's Pond Extension 
4.11a Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs), Sites 16 and 17, 

Site 17 Disposal Area 
4.11b Selection of COPCs for Chemicals Detected in Subsurface Soil (0 to 10 feet bgs), Sites 16 and 

17, Site 17 Disposal Area 
4.12 Selection of COPCs for Chemicals Detected in Groundwater, A-Aquifer, Sites 16 and 17 
4.13 Selection of COPCs for Chemicals Detected in Groundwater, Upper 180-Aquifer, 

Sites 16 and 17 
4.14 Site-Specific Intake Assumptions, Sites 16 and 17 
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4.15 Exposure Point Concentrations (EPCs) for Soil and Air, Sites 16 and 17, DOL Maintenance 
Yard 

4.16 Exposure Point Concentrations (EPCs) for Soil and Air, Sites 16 and 17, Pete's Pond 
4.17 Exposure Point Concentrations (EPCs) for Soil and Air, Sites 16 and 17, Pete's Pond Extension 
4.18 Exposure Point Concentrations (EPCs) for Soil and Air, Sites 16 and 17, Site 17 

Disposal Area 
4.19 Exposure Point Concentrations (EPCs) for Groundwater, Sites 16 and 17, Site 17 Disposal 
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4.20 Total Hazard Index by Area, Student Resident Receptor, Sites 16 and 17 
4.21 Total Hazard Index (HI), Utility Worker Receptors, Sites 16 and 17 
4.22 Total Hazard Index, Construction Worker Receptor, Sites 16 and 17 
4.23 Total Hazard Index (HI), Commercial worker Receptor, Sites 16 and 17 
4.24 Total Cancer Risk by Area, Student Resident Receptor, Sites 16 and 17 
4.25 Total Cancer Risk, Utility Worker Receptor, Sites 16 and 17 
4.26 Total Cancer Risk, Constmction Worker Receptor, Sites 16 and 17 
4.27 Total Cancer Risk, Commercial Worker Receptor, Sites 16 and 17 
4.28 Summary of Model Predicted Blood-Lead Levels from Multipathway Exposmes, 

Sites 16 and 17 

Section 5.0 

5.1 Percent of Swface Area Covered by Bullet Fragments, Site 3-Study Areas 1 and 2 
5.2a Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs), Site 3 -

Study Area 1 
5.2b Statistical Data Summary of Chemicals Detected in Subsmface Soil (>2 feet bgs), Site 3-

Study Area 1 
5.2c Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs), Site 3 -

Study Area 2 
5.2d Statistical Data Summary of Chemicals Detected in Subsudace Soil (> 2 feet bgs), Site 3 -

Study Area 2 
5.2e Statistical Data Summary of Chemicals Detected in Swface Soil (0 to 2 feet bgs), Site 3 -

Control Area Samples 
5.2f Statistical Data Summary of Chemicals Detected in Subswface Soil (>2 feet bgs), Site 3-

Control Area Samples 
5:2g Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs), Site 3 -

Smface Concentration of Spent Ammunition less than 1 Percent 
5.2h Statistical Data Summary of Chemicals Detected in Surface Soil (>2 feet bgs), Site 3- Sudace 

Concentration of Spent Ammunition less than 1 Percent 
5.2i Statistical Data Summary of Chemicals Detected in Smface Soil (0 to 2 feet bgs), Site 3 -

Swface Concentration of Spent Ammunition Between 1 and 10 Percent 
5.2j Statistical Data Summary of Chemicals Detected in Surface Soil (>2 feet bgs), Site 3- Smface 

Concentration of Spent Ammunition Between 1 and 10 Percent 
5.2k Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs), Site 3 -

Smface Concentration of Spent Ammunition .2:. 10 Percent 
5.21 Statistical Data Summary of Chemicals Detected in Swface Soil (>2 feet bgs), Site 3- Swface 

ConcentTation of Spent Ammunition .2:. 10 Percent 
5.3 Statistical Data Summary of Chemicals Detected in Soil, Site 3 - Weighted Smface Area 

Concentrations 
5.4a Selection of COPCs for Chemicals Detected in Soil, Site 3 - Weighted Surface Area 

Concentrations 
5.4b Selection of COPCs for Chemicals Detected in Soil, Site 3 - Three Bullet Distribution Areas 
5.5a Visitor Use Survey for Marina State Park, Site 3 
5.5b Site-Specific Intake Assumptions, Site 3 
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1,1-DCA 
1,1-DCE 
1,1,1-TCA 
1,1,2-TCA 
1,1,2,2-PCA 
1,2-DCA 
1,2-DCE 
1,2-DCP 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,6,7,8-HpCDD 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
2,3,4,7,8-PeCDF 
1,2,3,7,8-PeCDD 
1,2,3,7,8-PeCDF 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8,9-HxCDF 
1,3,5-TNB 
2-Amino-DNT 
2-Methnaphthalene 
2-Methylphenol 
2,3,4,6,7,8-HxCDF 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
2,4,6-TNT 
4-Amino-DNT 
AA 
AAFES 
AA1 
ACM 
ADD 
AEC 
AEHA 
AF 
AF 
Ag 
AL 
Alkalinity, Hyd:rox 
Alkalinity, Bicarb 
Alkalinity, Total 
AMBAG 
AP 
APC 
AR200·1 
ARAR 
ARB 
Army 
As 
ASP 
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1,1-Dichloroethane 
1,1· Dichloroethene 
1,1,1· Trichloroethane 
1,1,2· Trichloroethane 
1,1,2 ,2· Tetrachloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
1,2,3 ,4,6,7 ,8-Heptachlorodibenzofuran 
1,2,3,4,6,7 ,8-Heptachlorodibenzo-p-dioxin 
1,2,3,4,7,8,9-Heptachlorodibenzofman 
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 
1,2,3,4,7,8-Hexachlorodibenzofman 
2,3,4,7,8-Pentachlorodibenzofman 
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 
1,2,3,7,8-Pentachlorodibenzofman 
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 
1,2,3,7,8,9-Hexachlorodibenzofman 
1,3,5· Trinitrobenzene 
2-Amino-dinitrotoluene 
2-Methylnaphthalene 
2-Methylphenol 
2,3 ,4,6, 7 ,8· Hexachlorodibenzofman 
2,3 ,7 ,8· Tehachlorodibenzo-p-dioxin 
2,3 ,7 ,8· Tetrachlorodibenzofman 
2,4,6-Trinitrotoluene 
4-Amino-dinitrotoluene 
Atomic adsorption 
Anny and Air Force Exchange Service 
Applied action level 
Asbestos-containing materials 
Average daily dose 
Army Environmental Center 
U.S. Army Environmental Hygiene Agency 
Absorption factor 
Adherence factor (soil to skin) 
Silver 
Action level 
Alkalinity, Hydrox. (as HCO,) 
Alkalinity, Bicarb. (as CaCO,) 
Alkalinity, Total (as CaCO,) 
Association of Monterey Bay Area Governments 
Armor piercing 
A:tmored personnel carrier 
Army Regulation 200-1 
Applicable or relevant and appropriate requirement 
Air Resomces Board 
Department of the A:tmy 
A:t·senic 
Ammunition supply point 
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ASR 
AST 
ASTM 
AT 
atm-m'/mol 
ATSDR 
B 

B(a)P 
B(a)P-TE 
BAM 
BbC 
BCP 
BCT 
BDC 
Be 
BEC 
BEHP 
Benzo(b)fluoranthe 
BEP 
bgs 
BHC 
Bis(2ethlhex)phlat 
BNA 
BOD 
BRA 
BRAC 
BS/BSD 
BTC 
BTEX 
BW 
C-4 
c 
Ca 
CAIS 
Cal/EPA 
Cal/OSHA 
Cal-Am 
CAMU 
Carbon Tet 
CAS 
Cat Ex Capacity 
CBR 
CCC 
CCR 
Cd 
CDD 
CDF 
CDFG 
CD! 
CDP 
CEQA 
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Archives search report 
Aboveground storage tank 
American Society for Testing and Materials 
Averaging time 
Atmospheres per cubic meter per mole 
Agency for Toxic Substances and Disease Registry 
Below quantitation limits (inorganic) or detected in blank as well as in sample 
(organic) 
Benzo(a)pyrene 
Benzo(a)pyrene toxic equivalent 
Behavior assessment model 
Baywood (USDA soil type) 
BRAC Cleanup Plan 
BRAC Cleanup Team 
Below detection limit 
Beryllium 
Base Environmental Coordinator 
bis(2-Ethylhexyl)phthalate 
Benzo(b)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Below ground surface 
Benzohexachloride 
bis(2-Ethylhexyl)phthalate 
Base/neutral/acid extractable compound 
Biological oxygen demand 
Baseline Human Health Risk Assessment 
Base Realignment and Closme 
Blank spike/blank spike duplicate 
Base Transition Coordinator 
Benzene, toluene, ethylbenzene, xylenes 
Body weight 
A type of plastic explosive 
Chemical concentration in environmental medium 
Calcium 
Chemical agent identification set 
California Environmental Protection Agency 
California Occupational Safety and Health Act/Administration 
California-American Water Company 
Corrective action management unit 
Carbon tetrachloride 
Chemical Absh·acts Service 
Cation Exchange Capacity as Na (sodium) 
Chemical, biological, and radioactive 
California Conservation Cmps 
California Code of Regulations 
Cadmium 
Chlorinated dibenzodioxin 
Chlorinated dibenzofman 
California Depa1tment of Fish and Game 
Chronic daily intake 
Common depth point 
California Environmental Quality Act 
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CERCLA 

CERFA 
CF 
CFR 
CGI 
cis-1,2-DCE 
CLP 
CNCC 
coc 
COE 
COPC 
cPAH 
Cr 
cRfD 
CRL 
CSL 
Cu 
cv 
CVAA 
CWM 
1,3-DNB 
2,6-DNT 
2,4-DNT 
%D 
DAF 
DBCM 
DBMS 
DCE 
DDD 
DDE 
DDNP 
DDT 
DEH 
DHS 
Dl 
Di-n-butyl phlat 
Dibenzo(ah]anthmc 
Dinoctylphthalate 
DMA 
DnB 
DNB 
DNT 
DOD 
DOL 
DOT 
DPR 
DQO 
DRMO 
DTSC 
DWR 
E 
EA 
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Comprehensive Environmental Response, Compensation, and Liability Act 
(Supelfund) 
Community Environmental Response Facilitation Act 
Conversion factor 
Code of Federal Regulations 
Combustible gas indicator 
cis-1 ,2-Dichloroethene 
Contract Laboratory Program (EPA) 
Califomia Natural Coordinating Council 
Chemical of concern 
U.S. Army Corps of Engineers 
Chemical of potential concern 
Carcinogenic polycyclic aromatic hydrocarbon 
Chromium 
Chronic reference dose 
Certified reporting limit 
Chemical Systems Laboratory 
Copper 
Coefficient of variation 
Cold vapor atomic absorption 
Chemical warfare material 
1,3-Dinih·obenzene 
2 ,6-Dinih·otoluene 
2 ,4-Dinitrotoluene 
Percent difference 
Dermal absorption factor 
Dibrornochloromethane 
Database management system 
Dichloroethene 
Dichlorodiphenyldichloroethane 
Dichlorodiphenyldich!oroethene 
Diazodinitrophenol 
Dichlorodiphenylh·ich!oroethane 
Directorate of Engineering and Housing 
Califomia Department of Health Services (before 7/1/91) 
Deionized 
Di-n-butyl phthalate 
Dibenzo(a,h]antlu·acene 
Di-n-octylphthalate 
U.S. Defense Mapping Agency 
Di-n-butyl phthalate 
Dinih·obenzene 
Dinitrotoluene 
Department of Defense 
Directorate of Logistics 
Department of Transportation 
Department of Pesticide Regulation 
Data quality objective 
Defense Reutilization and Marketing Office 
Department of Toxic Substances Control (after 7/1/91) 
Califomia Department of Water Resources 
Serial dilution analysis not within control limits 
EA Engineering, Science and Technology, Inc. 
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EBS/EBST 
EC 
ED 
EDl 
ED2 
EDD 
EF 
EGSTP 
EIR 
EIS 
EM 
EOD 
EPA 
EPC 
ET 
F 
F 
FAAF 
FAASTP 
Fe 
FFA 
FFE 
Fl 
FO-SVA 
FOD 
FORG 
FOSL 
FOST 
FOSTA 
FOSTS 
FP 
FS 
FSP 
FUDS 
FWS 
GC 
GC/MS 
GF 
GFAA 
GP 
gpd 
GPR 
GPS 
GRA 
GTC 
H 
HBL 
HBPHC 
HBSL 
HCRS 
HE 
Hg 
HHAG 
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Environmental Baseline Survey/Environmental Baseline Survey for Transfer 
Effective concentration 
Exposure duration 
Exposure in years (to a toxic chemical) 
Exposure in days per year 
Expected daily dose 
Exposure frequency 
East GaJTison Sewage Treatment Plant 
Environmental impact repmt 
Environmental impact statement 
Electromagnetic 
Explosive ordnance disposal 
U.S. Environmental Protection Agency 
Exposure point concentration 
Exposure time 
Fahrenheit 
Fischer distribution 
Fritzsche Army Ailfield 
Fritzsche Army Airfield Sewage Treatment Plant 
Iron 
Federal Facilities Agreement 
Flame field expedient 
Fraction of intake 
Fort Ord-Salinas Valley Aquiclude 
Frequency of detection 
Fmt Ord Reuse Group 
Findings of suitability for lease 
Findings of suitability for transfer 
Fort Ord Soil Treatment .Mea 
Fort Ord Soil Treatment System 
Firing point 
Feasibility study 
Field sampling plan 
Formerly used defense site 
U.S. Fish and Wildlife Service 
Gas chromatograph 
Gas chromatography/mass spectromeh·y 
Graphite fumace 
Graphite furnace atomic absorption 
General purpose (bomb) 
Gallons per day 
Ground peneh·ating radar 
Global Positioning System 
General response action 
Geotechnical Consultants, Inc. 
Herny's Law constant 
Health-based level 
High boiling point hydrocarbon 
Health-based screening level 
Heritage Conservation and Recreation Service 
High explosive 
Mercury 
Human Health Assessment Group 
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HHRA 
HI 
HIA 
HLA 
HMX 
HpCDDs (total) 
HpCDFs (total) 
HPLC 
HQ 
HxCDDs (total) 
HxCDFs (total) 
lA 
IAFS 
IAROD 
ICP 
ICS 
IF 
IFR 
IR 
IR 
IRIS 
IWMB 
J 
J&S 
JMM 
K 
Kd 
Kh 
Koc 
Know 
LADD 
LAW 
LBP 
LCP 
LCS 
LDR 
LOAEL 
LRTC 
LRTS 
LUFT 
MBA 
MBAS 
MBUAPCD 
MCDH 
MCL 
MCPD 
MCPHD 
MCX 
Methylethyl ketone 
MG 
jtg/kg 
jtg/1 
mg/kg 
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Human Health Risk Assessment 
Hazard index 
High impact area 
Harding Lawson Associates 
Cycloteh·amethylene tetranitramine (explosive compound) 
Heptachlorodibenzo-p-dioxins (total) 
Heptachlorodibenzofurans (total) 
High-pressure liquid cluomatography 
Hazard quotient 
Hexachlorodibenzo-p-dioxins (total) 
Hexachlorodibenzofurans (total) 
Interim action 
Interim action feasibility study 
Interim action record of decision 
Inductively coupled plasma 
Interference check sample 
Intake factors 
Interim final report 
Ingestion rate (of soil) 
Intake rate/inhalation rate 
Integrated Risk Information System 
Integrated Waste Management Board 
Estimated concenh·ation 
Jones and Stokes Associates 
James M. Montgomery Consulting Engineers 
Potassium 
Dish·ibution coefficient 
Hern-y's Law constant 
Distribution coefficient divided by soil fraction of organic carbon 
Octanol/water partition coefficient 
Lifetime average daily dose 
Light antitank weapon 
Lead-based paint 
Local coastal program 
Laboratm-y control samples 
Land disposal restriction 
Lowest observed adverse effect level 
Leadership Reaction Training Compound 
Leadership ·Reaction Training Structure 
Leaking underground fuel tank 
Mine and booby h·ap area 
Methylene blue active substances 
Monterey Bay Unified Air Pollution Control District 
Monterey County Department of Health 
Maximum contaminant level 
Monterey County Planning Department 
Monterey County Public Health Department 
Mandato1-y center of expertise 
Methyl ethyl ketone 
Machine gun 
Micrograms per kilogram 
Micrograms per liter 
Milligrams per kilogram 
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mg/1 
Mg 
mgd 
MGSTP 
MIBK 
Mn 
MPN 
MPWMD 
MRTP 
MS/MSD 
MSL 
MW 
2-NT 
3-NT 
4-NT 
N 
Na 
NA 
NAAQS 
Nap 
NAS 
NBC 
NCP 
NO 
NDDB 
NEPA 
NESHAP 
Ni 
NIOSH 
Nitrate 
NOAA 
NOAEL 
NoFA 
NoFAROD 
NPDES 
NPL 
NPV 
NQTP 
NRC 
O&M 
OaD 
OAF 
OB/OD 
OCDD 
OCDF 
OEHHA 
OEW 
Orthophosphate 
OSHA 
ou 
OVA 
OVM 
OVSTP 
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Milligrams per liter 
Magnesium 
Million gallons per day 
Main Ganison Sewage Treatment Plant 
4-Methyl-2-pentanone 
Manganese 
Most probable number 
Monterey Peninsula Water Management District 
Monterey Regional Treatment Plant 
Matrix spike/matrix spike duplicate 
mean sea level 
Monitoring well 
2-Nitmtoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Nitrogen 
Sodium 
Not analyzed, not applicable, or not available 
National Ambient Air Quality Standard 
Naphthalene 
National Academy of Sciences 
Nuclear, biological, and chemical 
National Contingency Plan (40 CFR 300) 
Nat detected 
Natural Diversity Database 
National Environmental Policy Act 
National Emissive Standards for Hazardous Air Pollutants 
Nickel 
National Institute of Occupational Safety and Health 
Nitrate as nih·ogen 
U.S. National Oceanic and Atmospheric Adminish·ation 
No observed adverse effect level 
No further action 
No Further Action Record of Decision 
National Pollutant Discharge Elimination System 
National Priorities List 
Net present value 
non-QTP (not from Paso Robles Formation [QTp]) 
National Research Council 
Operation and maintenance 
Oceano (USDA soil type) 
Oral absorption factor 
Open burn/open detonation 
Octachlorodibenzo-p-dioxin 
Octachlorodibenzofuran 
Office of Environmental Health Hazard Assessment 
Ordnance and explosive waste 
Orthophosphate as phosphorus 
Occupational Safety and Health Act/Administration 
Operable unit 
Organic vapor analyzer 
Organic vapor monitor 
Ord Village Sewage Treatment Plant 
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PNST 
PAH 
PARCC 
Pb 
PCB 
PCDD 
PCDF 
PCE 
PCP 
PD 
PEA 
PeCDDs (total) 
PeCDFs (total) 
PEL 
%D 
PETN 
PM10 

PNA 
POL 
POTW 
pp 
ppb 
PPE 
ppm 
PQL 
PRG 
PS 
PVC 
QA 
QAPP 
QASAS 
QC 
QTp 
R 
RAB 
RAO 
RAP 
RCRA 
RD/RA 
RDA 
RDX 
RfC 
RiD 
RI!FS 
RI 
RME 
ROC 
ROD 
RP 
RPD 
RSCL 
RTS 
RU 
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Preliminary Assessment/Site Investigation 
Polycyclic aromatic hydrocarbon 
Precision, accuracy, representativeness, completeness, and comparability 
Lead 
Polychlorinated biphenyl 
Polychlorinated dibenzodioxin 
Polychlorinated dibenzofuran 
Tetrachloroethene 
Pentachlorophenol 
Percent difference 
Prelin1inary exposure analysis 
Pentachlorodibenzo-p-dioxins (total) 
Pentachlorodibenzofurans (total) 
Permissible exposure limit 
Percent difference 
Pentaerythritol tetranitrate 
Particulates with mean diameter of less than 10 microns 
Polynuclear aromatic hydrocarbon 
Petroleum, oil, lubricants 
Publicly owned treatment works 
Priority pollutants 
Parts per billion 
Personal protective equipment 
Parts per million 
Practical quantitation limit 
Preliminary remediation goal 
Protection standards 
Polyvinyl chloride 
Quality assurance 
Quality assurance project plan 
Quality Assurance Specialist Ammunition Surveillance 
Quality control 
Paso Robles Formation 
Rejected 
Restoration Advisory Board 
Remedial action objectives 
Remedial action plan 
Resource Conservation and Recovery Act 
Remedial design/remedial action 
Recommended daily allowance 
Cyclotrimethylenetriniu·amine (explosive compound) 
Reference concenu·ation 
Reference dose 
Remedial investigation/feasibility study 
Remedial investigation 
Reasonable maximum exposure 
Record of concunence 
Record of decision 
Respirable particulate rate 
Relative percent difference 
Recommended soil cleanup level 
Remedial technologies screening 
Remedial unit 
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RWQCB 
SA 
SAAQS 
SAP 
Sb 
SDG 
SO! 
Se 
SF 
SGD 
ShE 
SMAW 
Sn 
soc 
soc 
SOP 
Spec Cond 
Specific Conduct. 
SQL 
SRE 
sRfD 
STLC 
SVA 
SVE 
SWMU 
SWRCB 
TBC 
TCDD 
TCDD-TE 
TCDDS (total) 
TCDFs (total) 
TCE 
TCL 
TCLP 
TCP 
TDS 
TE 
TEF 
TFH 
TIC 
Tl 
TL 
TNB 
TNT 
TOC 
TOG 
Tot. Susp. Pa1t. 
TPH 
TPH-0 Unknown 
TPH-0 
TPH-G Unknown 
TPH-G 
TPHmo 
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California Regional Water Quality Control Board 
Surface area (of exposed skin) 
State Ambient Air Quality Standard 
Sampling and analysis plan 
Antimony 
Sample delivery group 
Subchronic daily intake 
Selenium 
Slope factor 
Staal, Gardner & Dunne, Inc. 
Santa Inez Soil Series 
Shoulder-fired medium assault weapon 
Tin 
Statement of conditions 
Semivolatile organic compound 
Standard operating procedure 
Specific conductance 
Specific conductance at 25°C 
Sample quantitation limit 
Screening risk evaluation 
Subchronic reference dose 
Soluble threshold limit concentration 
Salinas Valley Aquiclude 
Soil vapor extmction 
Solid waste management unit 
State Water Resources Control Board 
To-be-considered requirements 
2,3,7 ,8-Tetrachlorodibenzo-p-dioxin 
2,3,7 ,8-Tetrachlorodibenzo-p dioxin toxic equivalent 
Tetrachlorodibenzo-p-dioxins (total) 
Tetrachlorodibenzofurans (total) 
Trichloroethene 
Target cleanup level 
Toxicity characteristic leaching procedme 
Tricresyl phosphate 
Total dissolved solids 
Toxic equivalent 
Toxicity equivalent factor 
Total fuel hydl'ocarbons 
Tentatively identified compound 
Thallium 
Target (cleanup) level 
Trinitrobenzene 
Trinitl'otoluene 
Total organic cal'bon 
Total oil and grease 
Total suspended particulates 
Total petroleum hydrocarbons 
TPH-extl'actable unknown hydrocarbon 
TPH as diesel 
TPH-purgeable unknown hydrocarbon 
TPH as gasoline 
TPH as motol' oil 
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TPH-Motor Oil 
TPHd 
TPHg 
TPHh 
TRA 
trans-1,2-DCE 
TRGs 
TRPH 
TSCA 
TSS 
TTLC 
u 
UBK 
UCL 
UF 
USA 
USAEDH 
USATHAMA 
uses 
USGS 
UST 
uxo 
VES 
VF 
voc 
Weston 
WOE 
WP 
WP 
WTP 
XRF 
Zn 
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TPH as motor oil 
Total petroleum hydrocarbons as diesel 
Total petroleum hydrocarbons as gasoline 
Total petroleum hydrocarbons of heavy molecular weight (diesel or heavier) 
Thomas Reid Associates 
trans-1,2-Dichloroethene 
Target remedial goals 
Total recoverable peh·oleum hydrocarbons 
Toxic Substances Conh·ol Act 
Total suspended solids 
Total threshold limit concentration 
Not detected 
Uptake Biokinetic Model (computer program) 
Upper concenh·ation limit 
Uncertainty factor 
Underground Service Alert 
United States Army Engineer Division, Huntsville 
U.S. Army Toxic and Hazardous Materials Agency 
Unified Soil Classification System 
United States Geological Suwey 
Underground storage tank 
Unexploded ordnance 
Vertical elech·ical soundings 
Volatilization factor 
Volatile organic compound 
Roy F. Weston, Inc. 
Weight of evidence 
White phosphorous (or "Willie Pete") 
Work plan 
Water treaiment plant 
X-ray fluorescence 
Zinc 
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1.0 INTRODUCTION 

This volume of the Basewide RI/FS presents the 
Baseline Human Health Risk Assessments (BRAs) 
for the five RI/FS sites. During the basewide 
studies conducted for Fort Ord, sites of potential 
concern were identified and screening risk 
evaluations (SREs) were carried out for each of 
these sites. Tbe results of the SREs, together 
with information on the history of each site, were 
used to classify each site into one of three 
categories: (1) sites requiring no further action 
(NoFA sites), (2) sites requiring some interim 
action (!A sites), and (3) sites requiring a 
complete RI/FS evaluation (RI sites). 

The five RI sites identified during this process, 
and their areas of investigation for which BRAs 
were conducted, are listed below: 

• Sites 2 and 12: the Main Garrison, the 
Sewage Treatment Plant, the Lower Meadow, 
the DireCtorate of Logistics (DOL) Automotive 
Yard, and the Cannibalization Yard 

• Sites 16 and 17: the DOL Maintenance Yard, 
Pete's Pond, Pete's Pond Extension, and the 
1400 Block Motor Pool 

• Site 3: The Beach Trainfire Range 

• Site 31: the Former Dump Site 

• Site 39: the Inland Ranges. 

A complete site history, a summary of the 
sampling and analysis pelfmmed, and 
conclusions about the potential chemical source 
areas for each of these sites were presented in 
Volume II. This volume presents the results of 
the BRAs pelformed on these sites. Each BRA 
evaluates possible adverse effects on human 
health from each discrete site area and also 
considers the potential for chemicals to migrate 
from each area to offsite locations. Volume IV 
presents the potential environmental (ecological) 
effects from exposure to these sites. Volume V 
evaluates potential remedial alternatives for each 
of the sites, based on the human health and 
ecological risk assessments. 
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1.1 Strategy of the Baseline 
Human Health Risk 
Assessment 

Presented below is the strategy for risk 
assessment of NoFA, !A, and RI sites. 

1.1.1 Assessment of NoFA and lA 
Sites 

The SREs prepared for Fort Ord established 
whether unacceptable health risks or offsite 
migration of chemicals were associated with 
NoFA or !A sites. They indicated that no 
unacceptable health risks are associated with 
direct contact with site soils or onsite inhalation 
of vapors and dust from either NoF A or !A sites. 
At NoFA sites, no substantial offsite migration of 
chemicals will occur, even without further 
action. At !A sites, no substantial offsite 
migration of chemicals will occur after the 
planned interim actions. 

If a receptor were exposed to chemicals at or 
from more than one NoFA or !A site, health risks 
are expected to be no greater than exposure to 
one site because all sites are geographically 
distinct (see Figure 1.1), and exposure to and 
health risks from chemicals at one site would 
decrease in proportion to exposure at additional 
sites. 

1.1.2 Risk Assessment 
Framework for AI Sites 

The risk assessment methods used for the BRAs 
at RI sites were based on EPA guidance. The 
methodology was presented to EPA Region IX, 
the California Department of Toxic Substances 
Control (DTSC), and the California Regional 
Water Quality Control Board, Central Coast 
Region (RWQCB) before preparing the BRAs. 
Any deviations from these methods are identified 
in the text sections corresponding to each RI site. 

The methods used follow the basic framework for 
conducting risk assessments developed by the 
National Research Council (NRC) under the 
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guidance of the National Academy of Sciences 
(NAS) (NRC, 1983). This framework consists of 
four basic steps: (1) hazard identification, 
(2) exposure assessment, (3) toxicity assessment, 
and (4) risk characterization, which are described 
below. 

• Hazard identification: reviewing and 
evaluating available site sampling data and 
identifying chemicals of potential concern 
(CaPCs) in various site media 

• Exposure assessment: evaluating potential 
exposure pathways to the CaPCs and the 
potential human populations that could be 
exposed to them, either now or in the futme 

• Toxicity assessment: evaluating potential 
adverse health effects of exposme to the 
caPCs, based primarily on animal laboratory 
data. The results of these high-dose 
experiments are then extrapolated to 
low-dose environmental exposures 

• Risk characterization: combining the results 
of the previous three steps to estimate the 
potential human risks from exposme to 
CaPCs at the site under investigation. Both 
potential carcinogenic risks and 
noncarcinogenic adverse health effects are 
evaluated. 

In addition to these four steps, BRAs involve 
evaluation of the uncertainties inherent in the 
risk assessment process. Reviewing the 
uncertainties helps in the interpretation of BRA 
results. 

Diagrams summarizing conceptual site models for 
each of the five RI sites are presented as 
Tables 1.1 through 1.5. The diagrams provide an 
overview. of how people might be exposed to 
chemicals at each of the RI sites. The diagrams 
summarize site characterization and chemical 
fate and transport information presented in 
Volume II, and the exposure assessments 
presented in Sections 3.0 thmugh 7.0 of the 
baseline human health risk assessment (RI/FS 
Volume III). 

The BRAs were performed in accordance with 
the U.S. Environmental Protection Agency's 
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(EPA's) Risk Assessment Guidance for Superfund 
(EPA, 1989b, 1991d). 

1.1.3 Concurrent Exposure 

Possible exposme to chemicals at or from more 
than one RI site or operable unit at Fort ard is 
not expected to contribute substantially to the 
health risks described in the BRAs for individual 
sites. The areas at RI sites at which chemicals 
have been detected in soil are geographically 
distinct (see Figure 1.1), so exposme to and 
health risks from chemicals at one site would 
decrease in proportion to increases in exposure at 
additional sites. 

Possible exposure to vapors and airborne dust is 
expected to be very small compared to possible 
direct exposure to soil; offsite inhalation 
exposures are not expected to contribute 
substantially to overall exposme. Site 12 is the 
only site at which chemicals from one RI site 
have migrated offsite. in groundwater to another 
RI site (Site 3). The chemicals in groundwater 
from Site 12, however, are not expected to 
contribute substantially to exposure at Site 3 
because no exposure to groundwater is expected 
in that location (see Section 5.0). No other 
concuiTent exposure to chemicals from more 
than one RI site was identified. 

Two operable units, au 1 and au 2, also 
represent sources of chemicals that might 
contribute to overall health risks at the site. The 
risk assessment for au 1 presented in 
Appendix E of the Draft Final au 1 Remediation 
Confirmation Study (HIA, 1994n) indicates that 
no unacceptable health risks are associated with 
residual chemical concentrations. au 1 is 
separated geographically from au 2 and the five 
RI sites, and exposure to and risks from 
chemicals from au 1 are not expected to 
coincide with exposure to chemicals from au 2 
or the Rl sites. 

Chemicals in groundwater that may be associated 
with au 2 are present in the area of Sites 16 and 
17, and those chemicals detected in groundwater 
are evaluated in this BRA. The BRA does not 
identify any other mechanisms by which 
exposure to chemicals from operable units and/or 
RI sites might occur concuiTently. 
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1.2 Objectives and Scope 

The objectives of this assessment are to evaluate 
the need to take action to remove chemicals from 
environmental media at the Fort Ord RI sites to 
prevent adverse human health effects and to 
develop chemical clean-up levels, if necessary. 
In addition to the Remedial Investigation work 
(Volume II), the BRAs for each RI site reflect the 
findings of two other reports: the 
Installation-Wide Multispecies Habitat 
Management Plan prepared by the Sacramento 
COE (1994), and the Base Reuse Plan prepared by 
the Fort Ord Reuse Group (FORG, 1994). 

Each BRA addresses the potential effects of 
exposure to the chemical concentrations 
measured at each RI site. The assessment 
evaluates measured chemical concentrations and, 
in addition, evaluates the effects of predicted or 
modeled concentrations of some chemicals in 
some environmental media to fully characterize 
the potential impact of the chemicals found at 
each site. 

1.3 Organization of the 
Assessment 

Section 2.0 of this volume describes the 
methodology used to assess each of the RI sites. 
This methodology includes guidelines for 
evaluation of sample data, selection of COPCs, 
derivation of exposure point concenh·ations 
(EPCs), estimation of potential receptors and 
intake doses, selection of toxicity values, and risk 
characterization. Section 2.0 also summarizes 
the uncertainties of the BRA methods. 

Sections 3.0 through 7.0 describe the separate 
BRAs performed for each of the five sites: Sites 2 
and 12 in Section 3.0, Sites 16 and 17 in 
Section 4.0, Site 3 in Section 5.0, Site 31 in 
Section 6.0, and Site 39 in Section 7.0. 
Section 8.0 contains the \mcertainty analysis, and 
Section 9.0 sununarizes each BRA and draws 
conclusions for each site. Tables, plates, and 
figures follow the text for each section. The 
Fort Ord RI/FS master reference list, which 
includes the references cited in this volume, 
appears after Section 9.0. Appendices supporting 
the text follow the RI/FS master reference list. 
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TABLES AND PLATES 



Table 1.1. Conceptual Site Model of Potential Chemical Migration Routes and Exposure Pathways 
Sites 2 and 12 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Potential Human Receptor 

Chemical 
Source 

Transp01t 
Mechanism 

Retention/ 
Exposure 
Medium 

Exposure 
Route 

J VolatiliZation t---1 Air 1-.,...IInhalationl 

Srt82-- Site 12 
Onsite 

Commercial 
Worker 

Onsite Offsite 
Resident Resident 

,---------~--------

Onsite 
Worker 

-~IDust Entrainment r.....l Air t---.....ilnhalationl 

.---s-urf,.--ac-e'/-----<­
Subsurface 

IH ·--- I 

- ,::?m~t5·,·7;::·'- -::: <,<:< .!,. (· H·.·;s/'"-'"-

Soil 

----

Storm water 
Runoff /a/ 

Leaching I 

Surface 
Water/ 

Sediment § F" c/!"'1 - ri'iNcf''; I t :._:·;_::.:: :,./,.>''-, ·-;: :'':_.:~i_;,:::<:;;;;-~;::;;_;: 
"."• --~"''''''" '·'" \ h ,,<,, I l'~fi:!'G~m:,; .. ?! 

~--:-......~ Domestic I I Ingestion I 
"I G"r--o-un--,dw__,....ato-e'rl Wells ~ Dermal r-- 1 

~ r,.,.,,.,, __ 4 
>:-.,:~-·t,i::•!:~·::: 

Explanation 

______________ .,... 

-----...... . .---.-,--,--~---,-,-------. 
I Volatilization .__I Air 1----!Inhalatiolll -
Assumed to occur at the site. 
Unlikely to occur at the site. 

Receptor likely to be exposed via this route, so pathway considered complete and was quantitatively evaluated. 

Receptor may be exposed via this route, so pathway considered potentially complete; however, pathway is 
considered minor. Qualitative evaluation only. 
Receptor unlikely to be exposed via this route; no further evaluation required. 

/a/ Potential stormwater runoff pertinent to Site 12 only; evaluated at Site 12 as part of soil exposure pathways (Section 3.4.1). 
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Source 

Exolanafion 

DOL 

___________ .,_ 

-

Transport 

Directorate of Logis1 

Assumed to occur 8 

Unlikely to occur at 

Receptor likely to bt 

Receptor may be ext 

minor. Qualitative~ 

Receptor unlikely t~ 

Volume Ill 
u;\riskpro\ftord\sitemdi\CSM 1617, 
11/21/94 -

Site 17 Disposal Area 

Onsite 

University Onsite 

Worker or Construction 

Onsite 

Utility 

Offsite 

Worker or 

Sites 16 and 17 
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Chemical 
Source 

Table 1.3. Conceptual Site Model of Potential Chemical Migration Routes and Exposure Pathways 
Site3 

Transport 
Mechanism 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Retention/ 
Exposure 
Medium 

Exposure 
Route 

Nearby 
Resident /a/ 

Potential Human Receptor 
Overnight Park Maintenance 

Camper /b/ Ranger Worker 

~ 
1 v01aunzauon t --1 fill 1---1 Inhalation I 

I Dust Entrainment !---1 Air H Inhalation I 
I Surlace/ f~ ~ 
Sub~-:Jace 

Construction 
Worker 

;-;;;;o ,--~ Stormwater ~ -Sunace 
'-, Runoff --- Water/ 
~ Sediment 

I Inhalation 
-._1 Ingestion 

Dermal 

• I I I I I - I 
Leaching I 

-' 

I Ground~:rl----1 D':e~:ic 1- -- - - - - - - -- -~ u;,r:oo~~,u I I I I I I I 

Explanation 

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

I 'I 

I I 

,, 
"'1-'V"'o-.clac:;:til"'-,'=-zc:-at'"io-:cn-=----•1--1 Air 1----J Inhalation I 

Assumed to occur at the site. 
Unlikely to occm at the site. 

Receptor likely to be exposed via this route, so pathway considered complete and was quantitatively evaluated. 

Receptor may be exposed via this route, so pathway considered potentially complete; however, pathway is considered 
minor. Qualitative evaluation only. 
Receptor unlikely to be exposed via this route; no further evaluation required. 

/a/ For the average scenario for this receptor, only the dust inlialation pathway was evaluated (Section 5.4.2). 
/b/ Overnight camper is a nearby resident trespasser or visitor. 
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Chemical 
Source 

Table 1.4. Conceptual Site Model of Potential Chemical Migration Routes and Exposure Pathways 
Site 31 

Transport 
Mechanism 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Potential Human ReceEtor 
North Slope South Slope 

On/offsite On/offsite 
Resident, Resident, 

Retention/ Nearby Worker, Nearby Worker, 
Expos me Expos me Resident Ranger, or Resident Ranger, or 
Medium Route Trespasser Scientist Trespasser Scientist 

I Volatilization ~--~1 Air 1·--J Inhalation I '--------'------' 

LRTCArea 
On!offsite 
Resident, 

Nearby Worker, 
Resident Ranger, or 

Trespasser Scientist 

->r " -' ."1 D"t'""tst"Err""""tra='i'=n=m-=en""t't---[_ Air __ J---[!nhalatio11J ~ ~ ~ 

Surlace/ I Ingestion 
Subsurlace I Dermal 

Soil 

' Storm water I-- Smface Inhalation 
Runoff/a/ Water/ r-- Ingestion 

" Sediment Dermal 1,_._ •. __ , ._-·;,·:··· , •• -.,_.l ... _.,._-...... , .. _ •. , ...• _.11 I ---II I -- I . . . . . J . . .. . . . . . . L---. ___!__. _____!. L--. ----1...-. _____!. 

I Leaching I 

I Ground~:r I -~ . D~~~~c 1- - - - - - m - - - - ~e~:~n I I II I II I - I 
Explanation 

LRTC 

-·-·-·-·-·---~ 

1'1'f"'0- ·• ,~, I 

I I 

·-.'J Volatilization 1--~1 Air ~--1 Inhalation I ,----,------, ,---,------, 

Leadership Reaction Training Compound. 
Asssumed to occur at the site. 
Unlikely to occur at the site. 

Receptor likely to be exposed via this route, so pathway considered complete and was quantitatively evaluated. 

Receptor may be exposed via this route, so pathway considered potentially complete; however. pathway is considered 
minor. Qualitative evaluation only. 
Receptor unlikely to be exposed via this route; no further evaluation required. 

Ia! Stormwater runoff may occm at the North Slope and is evaluated with the soil exposure pathways (Section 6.4.2). 
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Table 1.5. Conceptual Site Model of Potential Chemical Migration Routes and Exposure Pathways 
Site 39 

Chemical 
Source 

Volume Ill- Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Transpmt 
Mechanism 

Retention/ 
Exposure 
Medium 

Exposure 
Route 

Inhalation ·>'I Stormwater ~ Surface 
\__ Runoff --. Water/ -~ e~uuu -"-~--

'\. Sediment Dermal 
J Leaching J 

Potential Human Receptor 
Ori.Site Onsite 
Habitat Scientist, 

Management Visitor, or 
Worker Worker 

Offsite 
Resident 

I I I . I 
_..-.---_ _j Domestic I I ~•wouv~ I 

'I ~G'ro-un~d"w'"'a"'t-ei-.. II Wells ~- -' 
,_,.,; .. , .. ·:..~.-·/·•:-,c.,, .. ;,,., ~·F'''''''''''"'''''''·<'I I 

Explanation 

-·-·-·-·-·-·-·~ 

I " "' I 
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. 'Air... 
r1 ---,V"'o"la"'til"'izcca:-;ctl"· o-=n--,J. -~ Air ~ --1 Inhalation I 

Asssumed to occur at the site. 
Unlikely to occW" at the site. 

Receptor likely to be exposed via this route, so pathway considered complete and was quantitatively evaluated. 

Receptor may be exposed via this route, so pathway considered potentially complete; however, pathway is 
considered minor. Qualitative evaluation only. 
Receptor unlikely to be exposed via this route; no flll'lher evaluation required. 
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2.0 METHODOLOGY OF THE BASELINE RISK ASSESSMENT 

This section presents the methodology used to 
derive exposure and risk estimates for the sites 
assessed. Sections 3.0 tluough 7.0 present the 
details of the BRAs for each site. Any deviations 
from the methodology presented in this section 
are identified in the detailed discussion for each 
site. The methods presented here follow EPA 
and DTSC guidance. 

The steps used to perf01m the data evaluation 
and selection of chemicals of potential concern 
(COPCs) for each site are discussed in 
Section 2.1. The methods for the exposure 
assessment for each of the RI sites are presented 
in Section 2.2, which includes a description of 
the exposme setting, of the receptors, and of 
potential exposme pathways for each site. The 
methods used to derive the exposme point 
concentrations (EPCs) for each COPC in the 
relevant media are also presented in Section 2.2. 

Section 2.3 presents a summary of the toxicity 
information for all of the COPCs evaluated at the 
foUl' Rl sites. Section 2.4 presents the methods 
for the risk characterization for each of the BRAs, 
including the methods· used to evaluate possible 
noncancer health effects, possible cancer risks, 
and blood lead levels. The uncertainties of the 
methods used are summarized in Section 2.5. 

2.1 Data Evaluation and Selection of 
Chemicals of Potential Concern 
(COPCs) 

This section presents the methods used to 
evaluate the sample data and the methods used 
to select the chemicals of potential concern 
(COPCs) to be included in the quantitative risk 
evaluation for each RI site. Summaries of the 
sample data for each site and the site-specific 
COPCs are presented in the detailed discussions 
for each BRA in Sections 3.0 through 7.0. 

The data considered for the human health BRAs 
include validated data from the Rl, select data 
from surface water outfall points, and select data 
from the basewide investigations that are 
reviewed in the Rls for Sites 2 and 12, Sites 16 
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and 17, and Site 39 in Volume II of this basewide 
Rl/FS. These data are presented in summary 
form in the Appendixes for each RI site in 
Volume II. Diskettes containing all of the raw 
data for each site were submitted to the 
reviewing agencies under separate cover. This 
risk assessment considers chemicals that were 
detected in each site area. CmTent onsite somce 
areas of chemicals detected at each site are 
identified in the RI and are summarized in the . 
detailed site-specific BRAs in Sections 3.0 
through 7.0; potential releases from onsite and 
offsite somces are considered. 

Section 2 .1.1 describes the parameters used to 
evaluate the data used in the BRAs. This 
discussion includes a review of the analytical 
methods, of the data validation procedmes, and 
of the procedmes used to evaluate tentatively 
identified compounds (TICs) in each data set. 
Section 2.1.2 presents the steps used to select 
COPCs for each RI site. 

2.1.1 Identification of Usable Data 

Much data have been collected at the fom RI 
sites, but only a subset of these data were used 
in the BRA evaluations. The screening steps 
recommended by EPA guidance were used to 
select the dataset for the quantitative BRAs 
(EPA, 1989b). The dataset selected for each BRA 
is defined in Section 2.1.1.5. 

2.1.1.1 Analytical Methods 

The analytical methods used to evaluate sample 
data from Fort Ord were presented in the 
Sampling and Analysis Plan and the Rl/FS Work 
Plan for Fort Ord (HIA, 1991b, 1991c). 
Additional inf01mation about the analytical 
methods is presented in Volume II of this 
Basewide Rl/FS. EPA-approved analytical test 
methods were used to analyze samples from 
various media, including soil and groundwater. 
Screening test results, such as soil gas and total 
petl'O]eum hych'ocarbon (TPH) analyses, are not 
considered appropriate for use in risk assessment 
and therefore, were not included in the data 
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2.0 Methodology of the Baseline Risk Assessment 

considered for the BRAs (EPA, 1989b). The 
methods used for collection and analysis of soil 
gas samples were not designed to support risk 
assessment needs. Soil gas data were collected to 
identify areas of potential contamination for 
additional soil investigation. No patterns 
indicative of source areas were identified. 

2.1.1.2 Data Validation 

To verify that consistent QNQC methods were 
used when evaluating RI!FS data for the RI sites, 
all data considered for use in the BRAs 
underwent independent validation. Analytical 
results from the RI sites were validated according 
to procedures specified in the Fort Ord QAPP 
(Pmt 2 of HIA, 1991b). The validation included 
an evaluation of the quality of the data with 
respect to quality contml (QC) criteria including 
precision, accuracy, and completeness. The QC 
samples used to assess data quality consisted of 
laboratory duplicate samples, matrix spike/matrix 
spike duplicates (MS/MSD), blank spike/blank 
spike duplicate (BS/BSD, also known as 
laboratory control samples [LCSs]), method 
blanks, source water blanks, trip blanks, 
equipment rinsate blanks, and field duplicate 
samples. Holding times and laboratory surrogate 
spike recoveries were also evaluated. In addition, 
10 percent of all sample delivery groups were 
subjected to detailed data validation, including 
review of initial and continuing calibrations, and 
sample results calculations. The details of the 
data validation are presented in the Appendixes 
to the RI (Volume II). 

2.1.1.3 Evaluation of Detection 
Limits, Quantitatlon Limits, 
and Data Qualifiers 

The detection limits, quantitation limits, and data 
qualifiers for all of the chemicals analyzed for at 
the RI sites were reviewed. In general, detection 
limits indicate the concentration at which a small 
amount of chemical in a sample can be detected, 
whereas quantitation limits indicate the 
concentration at which measurements can be 
trusted. The quantitation limit of interest in the 
evaluation of RI data for the BRAs is the 
reporting limit, or sample quantitation limit 
(SQL). Compounds reported by the laboratory as 
"below detection limit" or "not detected" (ND) 
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were analyzed for but were not detected above 
the rep01ting limit. These compounds are 
rep01ted in the laboratory data as the reporting 
limit value followed by ND or by a U qualifier. 

Data qualifiers are coded information about a 
particular piece of sample data. Data qualifiers 
pan be added to a data set either in the 
laboratory or during validation. Laboratory 
qualifiers used in the F01t Ord data set are 
presented and defined in the site characterization 
reports and in the appendixes to the RI 
(Volume II). Some common laboratory qualifiers 
are: "U," "B/1 and "J." For inorganic chemical 
data, "B" qualifier indicates that the rep01ted 
concentration is below the level of accmate 
quantitation, whereas for organic chemical data, 
a "B" qualifier indicates that the analyte was 
found in the associated blank as well as in the 
sample. A J qualifier indicates that the 
compound was detected in the sample but that 
the value reported is estimated. These and other 
laboratory qualifiers are reviewed as part of the 
data validation process. Additional qualifiers are 
added to the dataset dming data validation. 
These qualifiers are presented in the Appendix to 
tho RI (Volume II). An example of a qualifier 
that could be added during data validation is an 
"R." An R means that this piece of data is 
"rejected," or not considered to merit fmther 
evaluation. 

For the evaluation of RI site data, all compounds 
reported with U, B, or J qualifiers after validation · 
were retained in the dataset; and all compounds 
reported with R qualifiers were omitted from the 
data set, as recommended by EPA guidance 
[EPA, 1989b). Because of the uncertainty of the 
concentration of a compound in samples reported 
as ND, as "below detection limit" [BDL), or as U 
qualified samples, EPA guidance recommends 
that one half the reporting limit be used as a 
proxy concentration when calculating chemical 
concentration terms for the BRA. This was done 
in the calculation of exposme point 
concentrations [EPCs) for the BRAs. 

2.1.1.4 Tentatively Identified 
Compounds (TICs) 

Each laboratory analysis is limited to a subset of 
chemicals that can be reported accmately. This 
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2.0 Methodology of the Baseline Risk Assessment 

subset of chemicals may not represent all of the 
chemicals actually present at a site. Although 
the identity and repmted concentration of TICs 
are questionable, the laboratory may prepare a 
list of TICs to accompany a particular dataset. 

Any TIC data available for the Fort Ord RI were 
reviewed according to EPA guidelines as part of 
the data evaluation for the BRAs (EPA, 1989b). 
These reviews are presented in the data 
evaluation section for each site. 

2.1.1.5 Data Used in the Baseline 
Risk Assessment 
Methodology 

The data considered for the BRAs are 
summarized in Table 2 .1. For each RI site, the 
followmg information is summarized in 
Table 2.1: the area of the site from which the 
samples were collected, the sampling medium, 
the number of samples collected, and the 
analyses run on those samples. The raw data for 
each RI site are summarized in the Appendixes of 
the RI (Volume II). Summaries of concentrations 
of all compounds detected in each area are · 
presented in the Rl text. The data from each site 
were segregated into several different groups by 
depth for the BRAs. Sample analyses for 
screening tests, such as TPH and soil gas 
samples, were not used in the BRAs 
(EPA, 1989b). Summary tables presenting 
concenh·ations of all detected compounds in the 
area-depth groupings for consideration in the 
BRAs are presented in the data evaluation section 
for each site (Sections 3.2, 4.2, 5.2, and 6.2). 

In general, soil data were separated into three 
separate depth groupings for each area: samples 
from 0 to 2 feet below ground surface (bgs); 
samples from 2 to 10 feet bgs, and samples from 
below 10 feet bgs. Soil data were separated in 
this way for evaluation of the different potential 
for human exposures at different depths. 
Groundwater data were segregated into separate 
aquifers, where appropriate. Groundwater data 
from 1993 to May 1994 were used in this 
evaluation. Groundwater data collected before 
1993 were not included due to the potential for 
migration and degradation of chemicals in 
groundwater. 
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Because some samples were analyzed by two test 
methods for the same compounds, two data 
points were sometimes available in the data set 
for the same compounds at one sampling 
location. This was hue for samples analyzed for 
benzene, toluene, ethylbenzene, and xylene 
(BTEX) by EPA Test Method 8020 and for 
volatile organic compounds (VOCs) by EPA Test 
Method 8240. For this evaluation, when two 
data points were available for one compound at 
one sampling location, both data points were 
used to derive summary statistics for the BRAs. 

2.1.2 Selection of Chemicals of 
Potential Concern 

The COPCs were selected so that the most 
prevalent, persistent, and potentially toxic 
compounds detected at each site were 
quantitatively evaluated in the BRAs. Criteria for 
establishing COPCs included consideration of the 
toxicity, physical properties, and concenh-ation of 
each of the detected chemicals. Only chemicals 
reported at concentrations above the laboratory 
reporting limit (i.e., detected compounds) were 
considered for evaluation in each discrete study 
area. 

The EPA recommends the use of alternate 
exposure and toxicity methods to estimate the 
potential risk from exposure to lead. Therefore, 
the COPC screening steps reviewed in this 
section were not applied to the evaluation of lead 
as a COPC. Lead was retained as a COPC in soil 
if it was detected at concentrations above a 
health-based screening level (HBSL). The HBSL 
used in this assessment is the preliminary 
remediation goal (PRG) for soil estimated for a 
child (240 mg/kg [HLA, 1993e]). Lead was not 
detected in groundwater samples considered for 
the BRAs. 

The following sections describe the methodology 
used to select COPCs for each of the BRAs for the 
Fort Ord RI sites. The COPCs selected for each 
site are presented in Sections 3.3, 4.3, 5.3, and 
6.3. 

2.1.2.1 Background Chemical 
Concentrations 
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2.0 Methodology of the Baseline Risk Assessment 

As recommended in EPA guidance, chemicals 
associated with background soil conditions need 
not be included in the quantitative risk 
assessment (EPA, 1989b). To evaluate the 
potential contribution of background chemicals 
in soil, site-specific background soil data were 
collected and reported in the Draft Final 
Basewide Background Soil Investigation report 
for Fort Ord (HIA, 1993e). Background soil 
concentrations for organochlorine pesticides and 
13 priority pollutant metals were investigated in 
this repmt. The infrequent detection of 
pesticides in onbase soil samples and the 
significantly higher frequency of detection of 
pesticides in offbase samples as compared with 
onbase samples precluded estimating background 
thresholds or maximum values for pesticides in 
Fort Ord soil. Site-specific background soil 
concentrations were determined for 13 priority 
pollutant metals in the background soil report: 
antimony, arsenic, beryllium, cadmium, 
chromium, copper, lead, mercmy, nickel, 
selenium, silver, thallium, and zinc (HIA, 1993e). 

Background metal concentrations were identified 
for fom geochemically significant conditions in 
Fort Ord soil: (1) shallow QTP (derived from the 
Paso Robles Formation), (2) deep QTP, 
(3) shallow NQTP (non-QTP soil, i.e., derived 
from the alluvium, older and recent dune sand, 
Aromas Sand, and Santa Margarita Formation), 
and (4) deep NQTP. Shallow soil was defined as 
soilless than 2 feet bgs; deep soil was defined as 
soil deeper than 2 feet bgs. Background 
concentrations of metals in the NQTP subsets 
adjusted for data outliers are shown in Table 2.2. 
The background dataset for all soil types is 
presented in Appendix G. 

For the BRAs, priority pollutant metals detected 
at concentrations below maximum site-specific 
background concentrations were not considered 
as COPCs. Background concentrations selected 
for this evaluation were those for the soil type at 
the site considered; the soil type for the five RI 
sites evaluated here is NQTP. 

As discussed in the background soil report, 
arsenic, beryllium, and cluomium were present 
at background concentrations that exceeded the 
lowest, most conservative, preliminary 
remediation goals (PRGs) estimated for those 
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metals (HIA, 1993e). This indicates that adverse 
health effects may occm as a result of exposure 
to background concentrations of these metals. 
EPA guidance recommends calculating the 
potential risks of background concentrations at a 
site separately from potentially site-related risks 
if there is reason to believe that the background 
risks for the site are of concem (EPA, 1989b). 
Because some metals have been detected at 
elevated background concentrations in soil, a 
detailed analysis of potential background risks 
from metals in soil is provided in Appendix A. 

2.1.2.2 Further Limitations on the 
Number of Chemicals 

Before the final selection of COPCs for each BRA, 
several additional points were considered as 
recommended in EPA guidance (EPA, 1989b): 

• Chemicals known to be of high toxicity and 
known from historical data to be associated 
with past site activities are to be retained as 
COPCs 

• Chemicals known either to be highly mobile 
or persistent or known to have a high 
bioaccumulation potential are to be retained 
as COPCs 

• Chemicals known to be essential human 
nutrients, present at low concentrations, and 
known to be toxic only at high doses are not 
to be considered as COPCs. The details of 
the essential nutrient evaluation are 
presented in Appendix B. 

• Chemicals that can be identified as 
laboratory contaminants or artifacts of 
laboratory analysis are to be eliminated as 
COPCs by EPA recommendations (1989b). 
As stated in the Quality Assurance Project 
Plan (Part 2 of HLA, 1991b), EPA recognizes 
acetone, methylene chloride, toluene, and 
phthalate esters as common laboratory 
contaminants. In areas where these 
chemicals were detected at low 
concentrations (i.e., less than 10 times the 
method blank concentration), they were 
eliminated as COPCs. 
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2,0 Methodology of the Baseline Risk Assessment 

• Compounds detected in groundwater are to 
be eliminated if historical data shows 
decreasing concentrations in wells over time 
and if the current groundwater 
concentrations for the compounds do not 
exceed Maximum Contaminant Levels (MCLs) 

• Chemicals most likely to contribute 
significantly to risk are to be retained as 
COPCs. These chemicals are identified 
through the use of a toxicity screen. This 
screening technique involves the calculation 
of a screening risk value to evaluate potential 
carcinogenic risks and a screening hazard 
index (HI) value to evaluate potential 
noncarcinogenic health effects. Potentially 
carcinogenic chemicals with carcinogenic 
screening risks of less than one in one 
hundred million (1 x 10"8

) are eliminated as 
COPCs. Chemicals not assumed to be 
carcinogenic with screening HI less than 0.01 
are eliminated as COPCs. A summary of the 
results of the toxicity screen for each BRA is 
presented in Sections 3.3, 4.3, 5.3, 6.3, and 
7 .3. The details of the toxicity screens for all 
BRAs are presented in Appendix C. 

2.2 Exposure Assessment 

The exposme assessment section of each BRA 
identifies the populations assumed to be exposed 
to COPCs at each site. The exposure scenarios 
developed describe the potentially exposed 
populations, the potential pathways of human 
exposure to the COPCs at each site, and 
reasonable estimates of the frequency and 
dmation of contact with COPCs in each of the 
site areas. The methods used to define these 
factors are presented in Sections 2.2.1, 2.2.2, and 
2.2 .3. The exposure scenarios for each site are 
described in detail in Sections 3.4.3, 4.4.3, 5.4.3, 
6.4.3, and 7 .4.4. 

Section 2.2.4 defines the general approach for 
estimating potential human exposure doses for 
each scenario and presents the equations used to 
estimate pathway-specific doses for all chemicals 
except lead. Section 2.2.5 presents the exposure 
assumptions used to estimate dose via each 
pathway; both receptor-specific and 
pathway-specific assumptions are presented. 
Most of the exposme assumptions used in the 
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BRAs are taken directly from current EPA risk 
assessment guidance; other assumptions are 
taken from the available scientific literatme. As 
recommended by EPA, two separate exposme 
conditions for each scenario were evaluated: 
(1) a reasonable maximum exposme (RME), and 
(2) an average exposme. As suggested by cmrent 
Califomia Environmental Protection Agency 
(Cal/EPA) and EPA guidance, an appropriate mix 
of 50th and 95th percentile exposme 
assumptions were used to estimate both RME 
and average potential risks. 

Section 2.2.6 presents the chemical-specific 
absorption factors used to estimate potential 
exposme dose. Section 2.2.7 presents the 
methods used to estimate exposme point 
concentrations (EPCs) for each chemical in each 
environmental medium selected for quantitative 
evaluation. Section 2.2.8 presents the methods 
used to perform fate and transport modeling for 
certain chemicals in select media. Fate and 
transport modeling is required when exposme is 
anticipated to occm at a point for which no 
measmed data are available. The specific 
scenarios and site areas for which fate and 
transport modeling was conducted are identified 
in Section 2.2.8. The details of these evaluations 
are presented in the site-specific discussions. 
The methodology used to evaluate potential 
exposures to lead is presented in Section 2.2.9. 

2.2.1 Exposure Setting 

The Fort Ord facility has been used as a military 
training facility since 1917, and was undeveloped 
prior to that time. Previous uses of the sites 
addressed in the RI/FS include: 

• 

• 

• 

• 

Site 2 -sewage treatment plant with sludge 
drying beds and unlined pond areas 

Site 12 - automotive storage, maintenance, 
repair, and dismantling; fuel and solvent 
storage; refuse disposal; and railroad right of 
way 

Site 16 - corporation yard, stormwater runoff 
percolation area, and open space 

Site 17 - motor vehicle storage and 
maintenance; storage of petroleum products, 
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2.0 Methodology of the Baseline Risk Assessment 

solvents, and other chemicals; incinerator 
site; refuse disposal, including incinerated 
and unincinerated medical waste and other 
materials; and baseball field 

• Site 31 - obstacle comse used for training, 
incinerator building, disposal of refuse which 
included ashes apparently from an 
incinerator at the site, and open space 

• Site 3 - small arms fire training ranges and 
open space. 

• Site 39 - Ordnance training ranges, including 
those for naval gunfire from offshore; 
antitank rocket (bazooka) range; and open 
space. 

The decision-making process to identify the reuse 
of these and other areas of Fort Ord is described 
in Volume 1 of this Rl/FS. The exposme 
assessment developed land use scenarios based 
on the projected futme land uses identified in the 
planning documents available at the time of 
preparation: the Fort Ord Reuse Group Summaryr 
of Base Reuse Plan (FORG, 1994), the Installation­
Wide Multispecies Habitat Management Plan for 
Fort Ord, California (COE, 1994), and the Final 
Environmental Impact Statement Fort Ord 
Disposal and Reuse (COE, 1993). The general 
land uses upon which the exposme scenarios 
were based are: 

• Sites 2 and 12 - Aquacultme and 
oceanographic research facilities, commercial 
and industrial development, a transit center, 
medium- to high-density residential 
development, and a school 

• Sites 16 and 17 - Part of a university 
campus, and a corporation yard for public 
agencies 

• Site 31 - Open space for wildlife habitat and 
an agricultmal center with production, 
processing, distribution facilities, and worker 
housing 

• Site 3 - A limited-access state park. 

• Site 39 - Habitat reserve: a limited-access 
natmal resomce management area (NRMA) 
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managed by the Bmeau of Land Management ( 
(BLM). 

The scenarios used to evaluate exposme for 
individual sites considered the projected land use 
at individual areas in which chemicals have been 
detected in soil or groundwater. Additional 
specific assumptions about land uses are 
presented in the site-specific discussions. 

2.2.2 Potential Exposure Pathways 

For this assessment, the exposme scenarios 
evaluated in the BRAs for the five RI sites 
represent complete exposme pathways that meet 
the following criteria: 

• A somce and mechanism for chemical 
release 

• An environmental transport medium (e.g., 
air, water, soil) 

• A point of potential human contact with the 
medium 

• A route of exposme (e.g., inhalation, 
ingestion, dermal contact). 

As defined in the site-specific discussions 
presented in Sections 3.4.2, 4.4.2, 5.4.2, 6.4.2, 
and 7.4.3, the primary pathways of potential 
exposme to the site areas of interest include 
incidental ingestion of soil, de1mal contact with 
soil, inhalation of particulate dust, inhalation of 
vapors, and ingestion of groundwater. 

2,2,3 Exposure Scenarios 

Exposme scenarios describe the way in which 
potential human receptors could be exposed to 
COPCs at a site. As recommended by EPA, two 
separate exposme scenarios were evaluated for 
each receptor: an average exposme scenario and 
a reasonable maximum exposure (RME) scenario. 
It is important to note that although attempts are 
made to represent ti·ue average and RME 
exposmes, all exposme scenarios presented here 
likely overestimate potential risk at these sites 
because of the uncertainty inherent in the 
assumptions used. 
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2.0 Methodology of the Baseline Risk Assessment 

The exposure scenarios used in each BRA were 
based on the predicted future use of each site 
area. Table 2.3 summarizes the receptors 
selected for quantitative evaluation in the BRAs 
for the four RI sites. The detailed discussion for 
each site includes a thorough review of all 
potential human receptors. Only the most 
sensitive potential receptors were selected for 
quantitative evaluation to estimate the baseline 
risks for each RI site. 

2.2.4 Estimation of Exposure (Dose) 

This section describes the methods used to 
estimate the chemical intake (dose) for the 
exposure scenarios described in Section 2.2.3. 
Dose is defined as the amount of chemical 
absorbed by the body over a given period of time. 
For noncarcinogenic effects, the dose is averaged 
over the period of exposum and is referred to as 
the average daily dose (ADD). For carcinogenic 
effects, the dose was averaged over a lifetime and 
is refened to as the lifetime average daily dose 
(LADD). Consistent with cunent EPA guidance 
(1989b), the following general equation was used 
to assess the dose for each exposure pathway 
considered in this assessment: 

Dose = C x lR x EF xED x Fl x AF 
BWxAT 

Where: 

Dose = ADD or LADD in milligrams per 
kilogram per day (mg/kg-day) 

c = Chemical concentration in 
environmental medium (mg/kg) 

IR Intake rate in milligrams per day 
(mg/day) 

EF = Exposure frequency in days per 
year (days/year) 

ED = Exposure duration (years) 

FI = Fraction of intake (unitless) 

AF = Absorption factor (unitless) 

BW = Body weight in kilograms (kg) 
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AT = Averaging time (days): for 
noncarcinogenic effects, AT = 
Exposure duration x 365 
days/year; for carcinogenic 
effects, AT = Lifetime (70 years) 
x 365 days/year 

To evaluate the relative sensitivity of each 
exposure pathway, receptor- and 
pathway-specific intake factors (IFs) were 
estimated using the general dose equation 
presented. An IF is a nonchemical-specific tem1 
that incorporates information on medium contact 
rate (e.g., milligrams of soil ingested per day), 
exposure times, and other receptor- and 
pathway-specific assumptions. Receptor- and 
pathway-specific ADDs and LADDs were then 
estimated for each chemical, receptor, and 
exposure pathway by multiplying the IF for each 
receptor and pathway by the chemical 
concentmtion term (C x AF). The chemical 
concentration term was the measured or modeled 
concentration of the chemical in the appropriate 
medium multiplied by a chemical-specific 
absorption factor (AF) for some pathways of 
exposure as shown in this equation: 

Where: 

Dose 

IF = 

c 

AF 

Dose = IF x (C x AF) 

ADD or LADD (mg/kg-day) 

Intake factor 

Chemical concentration in 
environmental medium 

Absorption fact9r 

The format of the IFs used in the BRAs for the 
F01t Ord RI sites are consistent with the standard 
dose equations recommended by EPA (1989b). 
The pathway-specific equations used to estimate 
IFs are presented in the following sections. The 
exposure assumptions used to estimate IFs are 
presented in Section 2.2.5. 
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2.2.4.1 Incidental Ingestion of Soil 

Incidental ingestion of soil was evaluated using 
the exposure point concenu·ation (EPC) of the 
chemical in soil, a chemical-specific absorption 
factor, and the soil ingestion IF. The EPCs and 
absorption factors for compounds in soil are 
presented in subsequent sections. The equation 
for the IF for ingestion of soil is estimated as 
follows: 

Where: 

IR 

CF 

EF 

ED 

FI 

BW 

AT = 

2.2.4.2 

IF;,,.., = IR x CF x EF xED x FI 
BWxAT 

Intake factor for incidental 
ingestion of soil in kilograms of 
soil per kilogram of body weight 
per day (kg.,n/kgbody woight-day) 

Soil ingestion rate (mg/day) 

Conversion factor of one 
millionth of a kilogram per 
milligram (1 0'6 kg/mg) 

Exposure frequency (days/year) 

Exposure duration (years) 

Fraction of intake (unitless) 

Body weight (kg) 

Averaging time (period over 
which exposure is averaged in 
days) 

Dermal Contact with Soil 

Dermal exposure to chemicals present in soil was 
evaluated using the EPC of the chemical in soil, 
chemical-specific absorption factors, and the 
dermal IF. The EPCs and dermal absorption 
factors for COPCs in soil are presented in 
subsequent sections. The equation for the IF for 
dermal contact with soil is as follows: 

IFd~• = SAx AF x CF x EF xED x Fl 
BWxAT 
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Where: 

IFdaN = 

SA 

AF 

CF 

EF 

ED 

FI = 

BW = 

AT 

2.2.4.3 

Intake factor for dermal contact 
with soil (k&onlkgbody woi~,cday) 

Srnface area of exposed skin in 
square centimeters (em') 

Soil to skin adherence factor in 
milligrams per square centimeter 
per day (mg/cm2-day) 

Conversion factor ( 1 o·' kg/mg) 

Exposure frequency (days/year) 

Exposure duration (years) 

Fraction of intake (unitless) 

Body weight (kg) 

Averaging time (period over 
which exposure is averaged in 
days) 

Inhalation of Dust Entrained 
In Air 

Exposures to chemicals via inhalation of 
particulates, or dust, in air were evaluated using 
an EPC for dust and the particulate IF. Airborne 
dust EPCs are presented in Section 2.2.7. The 
equation for the IF for inhalation of particulates 
is as follows: 

Where: 

IR 

ET = 

IFinJ,.p = IR x ET x EF xED 
BWxAT 

Intake factor for the inhalation of 
particulates in cubic meters per 
kilogram per day (m'/kg-day) 

Inhalation rate in cubic meters 
per hour (m' /hr) 

Exposure time in hours per day 
(Ill'/ day) 
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2.0 Methodology of the Baseline Risk Assessment 

EF 

ED = 

BW = 

AT = 

2.2.4.4 

Exposure frequency (days/year) 

Exposure dmation (years) 

Body weight (kg) 

Averaging time (period over 
which exposme is averaged in 
days) 

Inhalation of Vapors from 
Groundwater 

Inhalation exposure resulting from the 
volatilization of chemicals in groundwater and 
subsequent release to air at the soil surface was 
evaluated using airborne chemical concentrations 
(EPCs) predicted by vapor flux modeling 
(Section 2.2.8), and the vapor inhalation IF. The 
equation for the IF for inhalation of vapors is as 
follows: 

Where: 

IFffih.v = 

IR = 

ET = 

EF = 

ED 

BW = 

AT = 

IFinb-v = lR x ET x EF x ED 
BWxAT 

Intake factm for the inhalation of 
volatile chemicals (m'/kg-day) 

Inhalation rate (m'/hr) 

Exposme time (hr/day) 

Exposure frequency (days/year) 

Exposure dmation (years) 

Body weight (kg) 

Averaging time (period over 
which exposme is averaged in 
days) 

Inhalation exposure resulting from the 
volatilization of chemicals in groundwater during 
domestic use of groundwater (i.e., showering) 
was evaluated using a generic model from EPA 
guidance which assumes that the dose from 
inhalation of VOCs while showering is 
approximately equivalent to the dose from 
ingestion of 2 liters per day of the same water 
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(EPA, 1989o). Inhalation-specific toxicity values 
were used to characterize potential risks and 
noncancer health effects from inhalation 
exposmes (Section 2.4). 

2.2.4.5 Ingestion of Water 

Ingestion of groundwater as chinking water was 
evaluated using the EPC for the chemical in 
groundwater and the IF for the ingestion of 
water. The EPCs for groundwater are presented 
in subsequent sections. The IF for water 
ingestion was calculated using the following 
equation: 

Where: 

IR = 

EF = 

ED 

BW = 

AT 

2.2.5 

IF~ug.w = lR X EF xED 
BWxAT 

Intake factor for ingestion of 
water in liters per kilogram per 
day (!/kg-day) 

Ingestion rate in liters per day 
(!/day) 

Exposure frequency (days/year) 

Exposme dmation (years) 

Body weight (kg) 

Averaging time (period over 
which exposme is averaged in 
days) 

Exposure Assumptions Used 
to Estimate Intake Factors 
(IFs) 

Some of the exposure assumptions used to 
estimate IFs via the potential exposme pathways 
presented in Section 2.2.4, are described below 
and summarized in Tables 2.4 and 2.5. The 
remaining assumptions used to estimate IFs are 
presented in the discussions of exposure 
scenarios for each site. 
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2.2.5.1 Soil Ingestion Rate 

A soil ingestion rate of 50 mg/day was used to 
estimate potential doses and risks in the average 
case scenarios for all receptors. Numerous 
investigations have provided data for incidental 
soil ingestion rates, the most accurate of which 
are those using tracer elements. The results 
suggest that soil ingestion rates range from 9 to 
40 mg/day for young children (Calabrese, Barnes 
et a/., 1989). Later work by some of the same 
investigators confirmed this range and concluded 
that the data were normally distributed with a 
geometric mean of 20.5 mg/day and a standard 
deviation of 87 mg/day (Calabrese and 
Stanek, 1991a, b). This range has been used in 
published risk assessments as the basis for 
characterizing a probability distribution for soil 
ingestion (Copeland et a/., 1993; Finley and 
Paustenbach, 1994). Estimates of soil ingestion 
rates for older children and adults, based on 
studies in adults (Calabrese, Gilbert eta/., 1990). 
range from 1 to 10 mg/day (Paustenbach, Jernigan 
eta/., 1992; Paustenbach, Wenning eta/., 1992). 
The upper-bound value for the probability 
distribution developed from the Calabrese and 
Stanek data (1991a, b) of 50 mg/day was selected 
as the average exposure value for the BRAs. This 
value is also suggested as the appropriate 
upper-bound value for a commercial/industrial 
worker (EPA, 1991b). 

For the RME scenarios, EPA-recommended age­
specific soil ingestion rates were used in the 
estimation of potential doses and risks via 
incidental ingestion of soil. For onsite resident 
and nearby resident receptors aged 0 to less than 
6 years, a soil ingestion rate of 200 mg/day was 
used (EPA 1989b, 1991b). EPA's default soil 
ingestion rate. for ages 6 and above, 100 mg/day 
(EPA, 1989b, 1991b), was used for the onsite 
res,ident (6 to less than 30 years), student 
resident, nearby resident (6 to less than 30 years), 
park ranger, habitat management worker, and 
nearby resident trespasser receptors. EPA's 
default onsite commercial worker soil ingestion 
rate of 50 mg/day (EPA, 1991b) was used for the 
evaluation of potential doses and risks via 
incidental ingestion of soil for the commercial 
worker receptor. EPA's default soil ingestion rate 
of 480 mg/day for construction/excavation 
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scenarios was used for the construction worker 
and utility worker receptors (EPA, 1991b). 

2.2.5.2 Surface Area of Exposed 
Skin 

The skin surface areas used in the estimation of 
potential doses and risks via dermal contact with 
soil represent the average surface area values for 
certain body parts in the particular age category 
being evaluated. Fiftieth percentile data points 
for both males and females in the appropriate age 
category were taken from EPA's Exposum Factors 
Handbook (EPA, 1990b). For average exposure 
scenarios, the skin smface area for face, neck, 
and both hands was calculated for each receptor 
assumed to contact soil. Skin surface areas of 
1,420 em' and 1,635 em' were calculated for 
receptors aged 0 to less than 6 years ( onsite 
resident) and receptors aged 6 to less than 
9 years ( onsite resident and nearby resident 
trespasser), respectively. A skin surface area of 
2,109 cm2 was calculated for adult receptors 
evaluated in the average scenarios: commercial 
worker, utility worker, student resident, 
construction worker, and park ranger. 

For RME scenarios, the skin smface area for face, 
neck, both mms, and both hands were calculated 
for each receptor assumed to contact soil. Skin 
smface areas of 2,348 em' and 3,764 em' were 
calculated for receptors aged 0 to less than 
6 years (onsite resident and nearby resident) and 
receptors aged 6 to less than 18 years (onsite 
resident, nearby resident, and nearby resident 
trespasser), respectively. A skin smface area of 
4,714 em' was calculated for adult receptors 
evaluated in the RME scenarios: commercial 
worker, onsite resident, utility worker, student 
resident, construction worker, park ranger, and 
nearby resident. 

2.2.5.3 Soli to Skin Adherence 
Factor 

In the estimation of potential doses and risks via 
dermal contact with soil, a soil to skin adherence 
factor (AF) was used to estimate the volume of 
soil that adheres to each square centimeter of 
exposed skin during the assumed exposure 
period. This value was assumed to be 
0.2 mg/cm'-day for the average exposure 
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2.0 Methodology of the Baseline Risk Assessment 

scenarios, as recommended in EPA's dermal 
absorption guidance (EPA, 1992m). 

An AF of 0.4 mg/cm2-day was used to evaluate 
RME scenarios. EPA's 1.0 mg/cm'-day default 
value for estimating upper-bound exposme was 
not used because not all exposed skin was 
assumed to be exposed at upper-bound levels. 
The RME AF was developed by assuming tbat tbe 
heaviest soiling would ocelli' on tbe palms of tbe 
hands and inner forearms, and tbat tbe balance 
of tbe a1ms, and tbe face and neck would be less 
exposed. EPA's upper-bound AF of 1.0 mg/cm' 
was used to estimate exposme at tbe most 
heavily soiled skin areas, and tbe EPA's default 
average AF of 0.2 mg/cm'-day was used to 
estimate exposme to otber skin areas. These AFs 
were used witb 501

" percentile values for tbe 
areas of tbe smfaces considered to develop an 
area-weighted AF of 0.4 mg/cm'-day (See Table 
below). 

Description 

hands 
hands (back(O 
foreaJms (front) 
forearms (back) 
upper a!IDS 
face and neck 

(head) 

Sum 

Adherence 
Factor 
(AF) 

(mg/cm') 

1 
0.2 

1 
0.2 
0.2 

0.2 

Area-weighted AF = 0.37 

Area (A) 
(em') 

420 
420 
570 
570 

1430 

1180 

4590 

Adhered 
Soil (AS) 

(mg) 

420 
84 

570 
114 
286 

236 

1710 

Area values obtained from Exposure Factors 
Handbook (EPA 1990b) Table 4-1 

AS=AFxA 

Area-weighted AF = Sum of areas divided by tbe 
sum of adhered soil 
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This approach provides a conservative AF for 
RME because day-to-day exposme generally 
involves a variety of different activities; activities 
resulting in heavy soiling are unlikely to occm at 
every exposme opportunity. 

2.2.5.4 Inhalation Rate 

The inhalation rates used in tbe estimation of 
potential doses and risks via inhalation of 
particulate dust in air and of vapors from 
groundwater were derived from age-specific and 
activity level-specific data presented in EPA's 
Exposure Factors Handbook (EPA, 1990b). 
Inhalation rates were estimated for each receptor 
age group based on outdoor activity data 
presented in EPA's Exposure Factors Handbook. 
The inhalation rate calculated for child receptors 
aged 0 to less tban 6 for botb average and RME 
scenarios was based on tbe inhalation rate for a 
child, age 6 (1.24 m'/hom). The inhalation rate 
calculated for receptors aged 6 to less tban 
9 years for tbe average scenarios was based on 
tbe average reported inhalation rate for a child of 
age 6 and a child of age 10 (1.56 m'/hom). The 
inhalation rate calculated for receptors aged 6 to 
less tban 18 years for tbe RME scenarios was 
based on the reported inhalation rate for child, 
age 10 (1.87 m'/hom). 

Inhalation rates for adult receptors were also 
taken from data presented in Exposure Factors 
Handbook. The inhalation rate used in tbe 
average exposme scenario for commercial 
worker, utility worker, student resident, park 
ranger, and habitat management worker receptors 
was 0.83 m'/hom, and tbat for construction 
worker receptors was 1.4 m'/hom. These average 
exposme rates were based on tbe average 
inhalation rates for adults. The inhalation rate 
used in tbe RME scenario for commercial worker, 
onsite resident, utility worker, student resident, 
nearby resident adult, park ranger, and habitat 
management worker receptors was 1.25 m'/hom, 
and tbat for construction worker receptors 
3.0 m'/hour. These RME values were based on 
upper-bound inhalation rates for adults. 

2.2.5.5 Water Ingestion Rate 

The drinking water ingestion rates used in tbis 
assessment were age-specific ingestion rates 
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2.0 Methodology of the Baseline Risk Assessment 

based on data presented in EPA's Exposure 
Factors Handbook. Weighted ingestion rates were 
calculated for onsite resident receptors aged 0 to 
less than 6 years, 6 to less than 9 years, and 6 to 
less than 18 years. The drinking water ingestion 
rates used for both average exposure and RME 
are 0.4 [/day for receptors aged 0 to less than 
6 years, 0.5 !!day for receptors aged 6 to less than 
9 years, and 0.6 !!day for receptors aged 6 to less 

than 18 years. 

Drinking water ingestion rates for onsite resident 
and student resident receptors were also taken 
from EPA's Exposure Factors Handbook, which 
presents an upper-bound adult tap water 
ingestion rate of 1.5 !!day. This water ingestion 
rate was selected for the average exposure. EPA's 
default ingestion rate of 2 !!day, which represents 
an upper-bound volume of beverages consumed 
per day, was selected as the water ingestion rate 
for the RME scenario. 

2.2.5.6 Body Weight 

The body weights used in the estimation of 
potential doses and risks for all pathways 
represent the average body weights of males and 
females in the particular age category being 
evaluated. Fiftieth percentile data for both males 
and females in the appropriate age category were 
taken from EPA's Exposure Factors Handbook. 
The same body weight data was used to evaluate 
both average and RME scenarios. 

The average body weight of adults was reported 
to be 70 kg. This weight was used in the 
evaluation of adult commercial worker, resident, 
utility worker, student resident, construction 
worker, nearby resident, park ranger, and habitat 
management worker receptors. 

The average body weight of male and female 
children ·ages 0 to less than 6 years was reported 
to be 14 kg. This weight was used in the 
evaluation of onsite, nearby, and offsite resident 
receptors. The average body weight of children 
ages 6 to less than 9 years was reported to be 
24.2 kg and was used to evaluate average 
exposures of onsite, nearby, and offsite resident, 
and nearby resident trespasser receptors. The 
average body weight for 6 to less than 18 year old 
males and females was reported to be 41.6 kg and 
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was used to evaluate potential RME exposures of 
onsite, nearby, and offsite resident, and nearby 
resident trespasser receptors. 

2.2.5.7 Exposure Time 

Exposure time is the number of homs that a 
receptor is assumed to inhale air containing 
COPCs each day that they are on the site. The 
values used for exposure time are described in 
detail in the exposme scenarios for each site 
presented in Sections 3.4.3, 4.4.3, 5.4.3, 6.4.3, 
and 7.4.4. 

2.2.5.8 Fraction of Intake 

The Risk Assessment Guidance for Superfund 
(EPA, 1989b) describes a fraction of intake term 
(FI) that accounts for the fact that only some of 
the soil that a receptor potentially contacts in 
1 day comes from the site. The EPA 
recommends that the FI term should reflect 
chemical location and population activity 
pattems. This evaluation assumed that most 
receptors are likely to ingest and contact soils at 
both onsite and offsite locations on the days they 
are exposed to chemicals in soil at the Fort Ord 
sites. In the equations to estimate intake via 
incidental ingestion and dermal contact with soil, 
the FI factor represents the proportion of soil 
ingested and contacted that come from the site 
on a given day of exposme. 

Although only a fraction of the total soil ingested 
or contacted on a given day is likely to come 
from the site, the RME scenarios conservatively 
assumed that 100 percent of the soil ingested and 
contacted on a given day came from the Fort Ord 
site being evaluated. Because many receptors are 
assumed to be on the site for only a portion of 
the given days of exposure, this assumption 
overestimates overall risks from ingestion and 
dermal contact exposmes to soil. 

The average exposme scenarios for all receptors, 
except the onsite resident evaluated at Sites 2 
and 12, assumed that 50 percent of the total soil 
ingested and contacted on a given day came from 
the site being evaluated (i.e., FI equals 
50 percent). Because it was also assumed that 
onsite residents spend the majority of their time 
on the site, an FI of 75 percent was assumed for 
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2.0 Methodology of the Baseline Risk Assessment 

the average scenario for this receptor (evaluated 
for Sites 2 and 12). These values likely 
overestimate average exposme. 

Fls selected for receptors assumed to be exposed 
to more than one discrete area on a site (e.g., the 
student resident evaluated for Sites 16 and 17 
who was assumed to be exposed to soils in thTee 
discrete areas), are described in detail in the site­
specific discussions about exposme scenarios. 

2.2.5,9 Exposure Frequency 

Exposme frequency is the number of days in a 
year an individual may contact chemicals at the 
site. The receptor-specific exposure frequencies 
used in this assessment are described in the 
exposme scenarios for each site in Sections 3.4.3, 
4.4.3, 5.4.3, 6.4.3, and 7.4.4. 

2.2.5.10 Exposure Duration 

Exposme duration is the length of time in years 
an individual may contact the media of interest 
at a site. The values used for exposure dmation 
are described in detail in the exposure scenarios 
for each site in Sections 3.4.3, 4.4.3, 5.4.3, 6.4.3, 
and 7.4.4. 

2.2.6 Chemicai·Specific 
Absorption Factors 

As described in Section 2.2.4, ADDs and LADDs 
were estimated by multiplying the receptor- and 
pathway-specific intake factors by the EPC and 
by a chemical-specific absorption factor for 
certain pathways of exposure. This assessment 
used only one oral absorption factor (OAF) to 
estimate doses and risks. An OAF of 43 percent 
for chlorinated dibenzodioxins and dibenzofurans 
(CDDs and CDFs) was used to evaluate incidental 
ingestion of soil. This value, used in many 
published risk assessments, is based on the study 
conducted by Shu, Pauslenbach et al. {1988), 
who reported a range of 39 to 49 percent and 
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mean of 43 percent for tetrachlorodibenzo-p­
dioxin (TCDD). This range is consistent with 
data reported by other investigators (Lucier 
et al., 1986; Umbreil et al., 1986; Birnbaum and 
Couture, 1988). The mean value was selected as 
representative for all 2,3,7,8 congeners of CDDs 
and CDFs because the penta- through acta­
congeners exhibit reduced absorption due to 
higher chlorination (Couture et al., 1988). 

Chemical-specific dermal absorption factors 
(DAFs) were derived for all COPCs in soil for the 
evaluation of dermal contact exposmes following 
guidelines presented in Gal/EPA's Pl'Bliminary 
Endangerment Assessment Guidance Manual 
(Gal/EPA, 1994) and verbal recommendations 
from the California Department of Toxic 
Substances Contml. The DAFs used in this 
assessment are presented in Table 2.6. DAFs for 
inorganic metals given to HLA by Dr. John 
Christopher from DTSC include 0.1 percent for 
cadmium, 3 percent for arsenic, and 1 percent for 
all other metals (meeting among U.S. EPA, DTSC, 
RWQCB, COE, Army, and HLA representatives, 
March 26, 1993). For all organic except 
explosives and CDDs and CDFs, chemical- or 
class-specific DAFs were derived using the 
recommendations presented in Cal/EP A's 
guidance. 

In the absence of chemical- or Class-specific 
DAFs for explosives, a DAF of 100 percent was 
used to conservatively estimate the uptake of 
explosive compounds from soils. 

A DAF of 1 percent was used to conservatively 
estimate uptake of CDDs and CDFs from soils, 
based on information presented in Dermal 
Exposm·e Assessment: Principles and Applications 
(EPA, 1992m). The EPA's (1992m) document 
presents fom DAF estimates based on the 
findings of three separate studies evaluating 
dermal uptake of dioxins from soil: 
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Value 
(percent) 

2.5 

0.2 

Basis 

A 1991 EPA rat study using in vivo 
administration, corrected to reflect 
differences between dennal 
absorption in vivo in rats and 
humans observed in the same study 

A 1988 rat study by Shu, et al., 
using in vivo administration, 
corrected to reflect differences 
between dermal absorption in vivo in 
rats and humans observed in the 
1991 EPA study. EPA's (1992m) 
discussion of the correction 
calculation indicates that the this 
value should be 0.33 percent 

1 A 1980 rat study by Poiger and 
Schlatter using in vivo 
administration, corrected to reflect 
differences between dermal 
absorption in vivo in rats and 
humans observed in the 1991 EPA 
stndy 

0.45 A 1991 EPA study which used in 
vitro adminisb·ation to (human) 
cadaver skin, conected to reflect 
differences between dermal 
absorption in vitro in rats and 
humans observed in the same study 

The fom experimentally-derived DAF values 
presented above were all based on soil with low 
organic carbon content, consistent with the 
conditions at Fort Ord, and were based on 
conservative interpretations of the experimental 
data. The DAF value of 1 percent used to 
estimate exposme represents the average of the 
fom values above (computed using either 0.2 or 
0.33 percent for the data from Shu et al.). 

The 1 percent DAF value is based on soils 
representative of conditions at Fort Ord, is within 
the 0.1 to 3 percent range recommended by EPA 
(1992m), is consistent with a 0.5 percent value 
predicted by McCone (1990) using a de1mal 
fugacity model for TCDD, and is in the range 
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described by the probability disb"ibution 
developed by Copeland, et al. (1993). 

2.2.7 Exposure Point 
Concentrations (EPCs) 

The concentrations of COPCs at the assumed 
points of human exposme (i.e., EPCs) were 
estimated under two separate exposme 
conditions for each receptor. For the RME 
scenario, the lower of the maximum detected 
concentration and the upper 95th confidence 
level of the arithmetic mean concenb·ation for a 
chemical was selected as the EPC for each area. 
For the average exposme the arithmetic average 
concenb·ation of a chemical in each area was 
selected as the EPC. As recommended in EPA 
guidance, one half the reporting limit value was 
used as a proxy concentration for each 
nondetected (ND) sample. 

The EPCs for direct exposme to soil and water 
were based on the measmed site sample data 
discussed in Section 2.1. The EPCs for exposure 
to airborne dust were estimated as described in 
Section 2.2.8 Fate and Transport Modeling. The 
EPCs for volatile compounds in air from 
groundwater were modeled using a comparbnent 
fate and transport model as described in 
Section 2.2.8. 

The potential toxicity of certain groups of 
compounds is characterized by extensive 
toxicological information available for only one 
or a few compounds in the group. This is the 
case with the potential carcinogenic toxicity of 
CDDs and CDFs and polynuclear aromatic 
hydrocarbons (P AH). For each of these groups, 
EPA has developed toxicity equivalent factors 
(TEFs) for many of the compounds within these 
groups. TEFs are used to rank the relative 
toxicity of the compounds for which little 
toxicity infmmation is available using one or a 
few compounds for which extensive toxicity 
infmmation is available. 

Samples analyzed for CDDs and CDFs were 
converted to 2,3,7,8-teb·achlorodibenzo-p-dioxin 
toxic equivalents (TCDD-TEs) using TEFs. EPA 
TEFs (EPA, 1989b) are shown in Table 2.7 and 
were used as follows: The concentration of each 
detected CDD and CDF congener was multiplied 
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2.0 Methodology of the Baseline Risk Assessment 

by its respective TEF; then these factors were 
summed for each sample in an area of interest. 
Summary statistics were then calculated for the 
TCDD-TE samples in each area of interest to 
yield one EPC concentration for CDDs and CDFs 
in each area where either dioxins or furans were 
detected. 

The EPA-recommended TEFs used to evaluate the 
potential carcinogenic effects of P AH are based 
on benzo(a]pyrene (B[a]P ([EPA, 1993j}). 
Table 2.8 presents the B(a]P TEFs used to 
evaluate P AH in this assessment. The EPCs used 
for the evaluation of the potential carcinogenic 
effects of P AH in the BRAs were estimated for 
each area as follows. One half the reporting 
limit was used as a SlllTogate value for all 
samples for compounds with at least one detect 
in the area of interest; compounds not detected in 
the area of interest were omitted from the 
analysis. 

TEFs for B(a]P were then multiplied by the 
measured or sunogate value for each compound. 
These products were then summed to yield a 
single concentration of B(a)P toxic equivalents 
(B[a]P-TEs) for each sample. Summary statistics 
were then calculated for each group of samples in 
an area of interest as for all other detected 
compounds. 

B(a)P-TE concenh·ations are appropriate for the 
evaluation of potential carcinogenic health 
effects, but these adjusted concentrations of 
potentially carcinogenic P AH are not appropriate 
for the evaluation of the potentially 
noncarcinogenic effects of these compounds. As 
discussed in Section 2.3.1, no noncarcinogenic 
toxicity criteria are available for any of the 
individual carcinogenic P AH. Therefore, the 
potential noncarcinogenic effects of carcinogenic 
P AH were evaluated in this assessment as 
pyrene, on the basis of structural similarities. 
Because it was assUllled that all potentially 
carcinogenic P AH act similarly, 
(i.e., benz(a)anthracene, benzo[a]pyrene, benzo[b] 
fluoranthene, benzo[k]fluoranthene, chrysene, 
dibenzo[a,h]anthracene, and indeno (1,2,3-cd) 
pyrene; EPA, 1993/; 1994), their potential 
noncarcinogenic effects are evaluated using total 
carcinogenic PAH (cPAH) concentrations. Total 
cP AH concentrations were derived by taking one 
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half the reporting limit for all ND samples for 
compounds with at least one detect in the area of 
interest and then summing the measmed and 
SlllTogate concentrations to yield a total cP AH 
concenh·ation for each sample in the area of 
interest. Summary statistics were then calculated 
for each group of samples in an area of interest 
as for all other detected compounds. 

The EPCs and other summary statistics for all 
chemicals in all media and areas evaluated in the 
BRAs are presented in the site-specific 
discussions. 

2.2.8 Fate and Transport 
Modeling 

Fate and transport modeling is required when 
exposme is anticipated to occlll' at a point for 
which no measured data are available. Measured 
data are available for soil and groundwater. 
Measmed data are not available for either vapors 
or particulate dust in air. This section describes 
the methods used to estimate EPCs in ail:. 

EPCs for compounds in air volatilizing from 
groundwater were estimated using a vapor flux 
model developed by the U.S. Department of the 
Army (.Army model) and reviewed by W.A. Jmy, 
W.W. Nazaroff, and V.C. Rogers (Army, 1991) 
and a box dispersion model (Wadden and 
Sheaf!, 1983). The Army model was based on 
publications by Jury et a!. that describe the 
behavior of volatile chemicals in soil and 
groundwater Uwy et al., 1983; 1984a, b, c; Jwy, 
Russo et al., 1990). The Army model was 
selected because it was specifically designed to 
evaluate possible vapor emissions from 
groundwater. The Army model is described in 
detail in Appendix D. 

EPCs for airborne dust concentrations were 
derived by multiplying the EPCs in soil in 
milligrams of chemical per kilogram of soil 
(mg,,~,,,.!kg"ul by the concentration of respimble 
particles with a mean diameter of less than or 
equal to 10 microns (PM10) for the Monterey 
County area in micrograms of soil per cubic 
meter of air (11.5/'g.oulm'"'), and a units 
conversion factor in kilograms per micrograms 
(kg/~<g). The Monterey County PM10 value was 
obtained from Monterey Bay Unified Air 
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Pollution Control District (MBUAPCD) 
representative Mr. John Fear on April 6, 1994 via 
fax to Mr. Craig Nichols of HLA. This approach 
will result in conservative estimates of potential 
particulate inhalation exposures because much of 
the site is covered with vegetation, buildings, or 
pavement and there is little potential for dust 
generation in such areas. 

2.2.9 Evaluation of Lead 

Due to the complex toxicokinetics of lead in the 
body, standard exposure assessment metlwds 
used in risk assessment are not appropriate for 
the evaluation of exposures to lead. Both EPA 
and Cal/EP A use pharmacokinetic models to 
evaluate lead exposure; both of these models 
estimate doses as blood-lead concentrations 
related to specific chemical doses. EPA's Uptake 
Biokinetic Model (UBK) Version 0.6 (EPA, 1990e), 
and Cal/EPA's LEADSPREAD (Gal/EPA, 1992a) 
exposure models (computer programs) were 
developed sep•nately to estimate blood-lead levels 
in children ages 0 to 6 and adults, respectively. 

The UBK model was used in this evaluation to 
evaluate lead exposures in children (0 to 6 years 
old) because it incorporates cwTent toxicokinetic 
(chemical uptake and distribution) data for lead 
in a child's body over time. Because the UBK 
model is limited to children 6 years old or 
younger, the LEADSPREAD model was used to 
evaluate lead exposures in all receptors over 
6 years old. 

2.2.9.1 Methods for the Uptake 
Bioklnetic Model 

The UBK model was used to estimate a blood­
lead level for the possible exposures of children 
to soil containing lead. The UBK model 
addresses possible exposure to lead via inhalation 
of airbome dust, ingestion of drinking water, 
incidental ingestion of soil and dust, incidental 
ingestion of paint containing lead, and matemal 
contribution to infant body burdens. The UBK 
model considers background exposmes 
(i.e., exposmes that occm due to om daily 
activities), site media concentrations, default 
exposme assumptions, and empirically derived 
toxicokinetic relationships to estimate the blood­
lead concentrations from all somces for children 
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at 1 year intervals from 6 months tlU'ough 6 years 
of age. EPA has established some default lead 
contributions from each of the background 
sources and has preprogrammed these into the 
model. Default contributions were replaced with 
site-specific soil concentrations and site-specific 
dust in air concentmtions where appropriate. 
Because a target blood-lead level has been 
established by EPA and the model considers 
contributions to blood-lead concentrations from 
background somces (i.e., lead in drinking water, 
mother's milk, etc.), the higher the background 
contributions of lead, the lower are the 
permissible lead exposures from any of the 
Fort Ord sites. 

The EPA's default UBK model exposme 
assumptions and estimated blood-lead 
concentrations for child (0 to 6 years) receptors 
for both the average and RME scenarios are 
presented in Appendix F. As a conservative 
health-protective measme, the highest estimated 
blood-lead level predicted for any age group (0.5 
to 1, 1 to 2, 2 to 3, 3 to 4, 4 to 5, or 5 to 6 years) 
was selected to represent blood-lead levels in 
child receptors. 

2.2.9.2 Methods for the 
LEADSPREAD Model 

The UBK model does not address lead exposmes 
for receptors over 6 years old. Cal/EP A's 
LEADSPREAD model was used in this evaluation 
to estimate blood-lead concentrations of all 
receptors over 6 years old. As does the UBK 
model, tl1e LEADSPREAD model incorporates 
background exposures, user-defined media 
concentrations, default and user-defined 
asswnptions, and empirically derived 
toxicokinetic relationships to estimate blood-lead 
concentrations. The LEADSPREAD model 
addresses possible exposme to lead via 
inhalation of airbome dust, incidental ingestion 
of soil, direct dermal contact with soil, ingestion 
of drinking water, and ingestion of food. 

The EPCs for average and RME scenarios used in 
the LEADSPREAD exposure analysis are 
presented in the exposme assessment section for 
each site. All receptors were asswned to be 
exposed to lead at background levels of home­
grown or pmchased produce. In addition, all 
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2.0 Methodology of the Baseline Risk Assessment 

receptors were assumed to be exposed to 
background lead concentrations in drinking water 
of 15 microliters of lead per liter of water as 
estimated by Cal/EP A. 

Exposme to lead via ingestion of site-grown 
produce was evaluated for longer-term onsite 
resident receptors (i.e., at Site 12). 

The intake assumptions for the LEADSPREAD 
model and the blood-lead levels estimated for 
each receptor are presented in Appendix F. 

2.3 Toxicity Assessment 

The purpose of the toxicity assessment is to 
identify the types of adverse health effects a 
COPC may potentially cause and to define the 
relationship between the dose of a chemical and 
the likelihood of an adverse effect (response). 
Adverse effects are characterized by EPA as 
carcinogenic or noncarcinogenic. Dose-response 
relationships are defined by EPA for oral 
exposme and for exposure by inhalation. Oral 
dose-response values were used to evaluate 
dermal exposmes because EPA has not yet 
developed values for de1mal exposme. Oral 
dose-response values were also used to evaluate 
inhalation exposmes for some compounds 
lacking inhalation dose-response values. 
Combining the results of the dose-response 
assessment with information on the magnitude of 
potential human exposme provides an 
estimate--usually ve1y conservative--of potential 
risk. 

The majority of info1mation available about the 
dose-response relationship for a given chemical is 
based on data collected from aninlal studies 
(usually rodents) and theoretical predictions 
about what might occm in humans. When 
available, human exposme data are also 
considered and given more weight. When animal 
data are considered, mathematical models are 
used to estimate the possible response in humans 
at exposme levels far below those tested in 
animals. These models contain conservative 
assumptions that should be considered when the 
resulting risk estimates are evaluated. 
Conservatism arises in animal models because of 
the uncertainty in extrapolating results obtained 
in animal research to humans and exh·apolating 
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responses obtained from high-dose studies to 
estimate responses at ve1y low doses. For 
example, humans are typically exposed to 
chemicals in the enviroment at levels that are 
less than one thousandth of the lowest dose 
tested in animals. Such doses may be easily 
handled by the myriad of biological protective 
mechanisms in humans (Ames et al., 1987). This 
means that while the results of standard recent 
bioassays may be used to understand the human 
biological hazard or cancer risk posed by typical 
exposme levels, this understanding is considered 
to be VeiY limited (Crump et al., 19 76; 
Sielkin, 1985). 

The EPA and Gal/EPA have used dose-response 
data to establish "maxinially acceptable" levels of 
daily human exposme for noncarcinogenic 
chemicals. For carcinogenic chemicals, 
regulatmy policy assumes a potential 
carcinogenic response at any dose. Carcinogenic 
potency is a measme of the relationship between 
dose and tumor incidence. 

EPA's Integrated Risk Info1mation System (IRIS), 
an on-line database, contains dose-response 
criteria cmrently approved by EPA; and EPA's 
Health Effects Assessment Summa1y Tables 
(HEAST), an annual repmt, tabulates EPA­
approved dose-response infmmation. For the 
Fort Ord BRAs, dose-response values were taken 
from IRIS (EPA, 1994) when available. HEAST 
(EPA, 1993e, 1992b) was used as a seconda1y 
somce if dose-response values were not available 
on IRIS. Dose-response values from Gal/EPA 
(1992e) were used in place of EPA values if 
Gal/EPA values were more conservative. The 
following sections discuss the noncarcinogenic 
and carcinogenic risk dose-response values 
selected for the COPCs at Fort Ord RI sites; 
noncarcinogenic and carcinogenic risk 
dose-response values are presented in Table 2.9. 

2.3.1 Possible Noncancer Health 
Effects 

It is widely accepted that noncarcinogenic effects 
from chemical substances occm after a tlueshold 
dose is reached. To establish health risk criteria 
for noncarcinogenic effects, the threshold dose is 
usually estimated from the no-observed adverse 
effect level (NOAEL) or the lowest observed 
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2.0 Methodology of the Baseline Risk Assessment 

adverse effect level (LOAEL) determined in 
chronic animal exposme studies. The NOAEL is 
defined as the highest dose at which no adverse 
effects appear. The LOAEL is defined as the 
lowest dose at which adverse effects begin to 
appear. 

NOAELs and LOAELs derived from human or 
animal studies are used by the EPA to establish 
oral and inhalation reference doses (RIDs). An 
RID is a maximal daily dose that is not expected 
to cause adverse health effects. Uncertainty 
factors are used to establish RIDs in an attempt to 
account for limitations in the quality or quantity 
of available data. If the estimated dose for a given 
set of conditions is less than the chemical­
specific RID, then it is appropriate to conclude 
that no significant health hazard exists under the 
defined set of conditions. 

As summarized in Table 2.9, either an oral or an 
inhalation RID, or a suiTogate value, exists for all 
of the COPCs at Fort Ord except 
1,2-dichloroethane, B[a]P, 4,4'-DDE, 
2,3, 7,8-teh·achlorodibenzo-p-dioxin 
(2,3,7,8-TCDD), and lead. 1,2-Dichloroethane, 
4,4'-DDE, and 2,3,7,8-TCDD are considered 
carcinogenic and no applicable RID is available 
to evaluate the potential noncarcinogenic effects 
of these compounds. The potential adverse 
health effects associated with lead are evaluated 
as described in Section 2.2.9. 

SuiTogate values are selected on the basis of 
stmctmal similarities to other chemicals when 
chemical-specific RIDs are not available. The 
RID for pyrene is used as a surrogate value for 
B(a)P to evaluate the potential noncarcinogenic 
effects ot potentially carcinogenic P AH (Total 
cPAH). The RID for tt·initt·otoluene is used as a 
smrogate value for 2-amino-dinitrotoluene and 
4-amino-dinitrotoluene. 

For this assessment, the oral RID was used to 
represent the inhalation RID for any chemical 
lacking an inhalation RID (i.e., oral-to-inhalation 
route-to-route extt·apolation was performed). 
Although chemical toxicity may vary 
substantially with route of uptake, this 
extrapolation was performed to reduce possible 
underestimation of health risks due to the 
absence of toxicity values. 

Volume Ill 
T34932·H 
November 22, 1994 

2.3.2 Possible Cancer Effects 

Regulatory agencies have generally assumed that 
· carcinogenic agents should be treated as if they 
do not have thresholds. In other words, the 
dose-response curve for carcinogens used for 
regulatmy purposes allows for zero risk only at 
zero dose (i.e., for any dose, some risk is 
assumed to be present). To estimate a 
theoretically plausible response at low 
environmental doses, various mathematical 
models are used to extrapolate response at 
low-dose levels from high-dose data. The EPA 
generally uses the linearized multistage model for 
exh·apolation to low doses. This model assumes 
that the effect of the carcinogenic agent on tumor 
formation is linear. The cancer slope factor (SF) 
quantitatively defines the relationship between 
dose and response. The chemical-specific SF 
represents the upper-bound estimate of the 
probability of a carcinogenic response per unit 
intake of a chemical over a 70-year lifetime. 

The EPA classifies chemicals into Groups A 
through E: Group A is designated "human 
carcinogen" and Group E is designated 
"noncarcinogen" (with 11probable,11 11possible.'' and 
"not classifiable" as Groups B, C, and D, 
respectively). Quantitative carcinogenic risk 
assessments are perfotmed for chemicals in 
Groups A and B and may be performed for those 
in Group C on a case-by-case basis (EPA, 1989b). 

Of the COPCs considered in this assessment, the 
following have been determined by the EPA 
and/or Cal/EPA to possess carcinogenic potential 
(i.e., group A, B1, or B2): carbon tetrachloride, 
chlordane, 1,2-dichloroethane, methylene 
chloride, B(a)P, bis(2-ethylhexyl) phthalate, 
4,4'-DDE, 4,4'-DDT, 2,3,7,8-TCDD, arsenic, 
betyllium, cadmium, lead, and nickel. 

The cancer slope factor for B(a)P was used to 
evaluate the potential carcinogenic effects of 
B(a)P-TE. The cancer slope factor for 
2,3,7,8-TCDD was used to evaluate the potential 
carcinogenic effects of TCDD-TE. The cancer 
slope factors used in this assessment are 
summarized in Table 2.9. 
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2.0 Methodology of the Baseline Risk Assessment 

2.3.3 Possible Effects of Lead 

EPA (1994) assigns lead to weight of evidence 
group B2, but neither EPA nor Cal/EPA has 
published RfDs or SFs for lead. The BRA 
therefore used different methods to evaluate 
possible effects of exposme to lead. As discussed 
in Section 2.2.9, the exposme assessment used 
the UBK and LEADSPREAD models to estimate 
receptor blood-lead concentrations. A target 
blood-lead concentration of 10 micrograms of 
lead per deciliter of blood [p,g/dl) was used to 
evaluate possible exposmes to lead. This target 
blood-lead concentration reflects the findings of 
the Agency for Toxic Substances and Disease 
Registry (ATSDR) that 10 ,.gldl represents a 
lowest observed adverse effect level (LOAEL) 
associated with lead exposme, based on 
hypertension as the toxic effect (ATSDR, 1990b). 

2.4 Risk Characterization 

This section presents the methods used to 
quantify potential human health risks for each 
BRA. Subsections 2.4.1 and 2.4.2 describe the 
noncancer and cancer health risk estimates for all 
COPCs except lead. Section 2.4.3 describes the 
methods used to evaluate the potential risks 
associated with exposmes to lead. 

2.4.1 Possible Noncancer Health 
Effects 

The estimates of receptor-specific noncancer 
health effects are represented by a hazard index 
(HI). The HI is determined for each receptor by 
summing the hazard quotient (HQ), for each 

· chemical in each exposme pathway. The HQ is 
the fraction of the RfD represented by the average 
daily dose (ADD). This approach to estimating 
noncancer health effects is conservative and was 
used where the His were less than one. For 
receptors with His exceeding one, separate His 
were developed for chemicals that act on the 
same target organs (i.e., respiratory tract, liver, 
etc.). His were calculated separately for each 
receptor age-group for each BRA. If the HI is 
greater than 1, there may be potential adverse 
noncancer health effects associated with the 
pathway being evaluated according to EPA's 
definition (1989b). 

Volume Ill 
T34932-H 
November 22, 1994 

2.4.2 Possible Cancer Risk 

The estimates of potential upper-bound cancer 
risks are estimated for each receptor by summing 
the age-specific cancer risks for all pathways for 
that receptor. The potential cancer risk estimates 
are represented by the product of the lifetime 
average daily dose (LADD) and the cancer slope 
factor (SF). EPA has defined a target range of 
cancer risk estimates for Superfund sites as one 
in one million (1 x 10'6), to one in ten thousand 
(1 x 10~). Cancer risk estimates falling below 
this target range do not typically trigger remedial 
action to reduce the estimated risks. Cancer risk 
estimates falling within this target range may 
trigger remedial action at some sites, and 
estimates above this range typically require some 
remedial action to reduce potential risk to within 
or below this range. 

2.4.3 Evaluation of Blood Lead 

Possible effects of exposme to lead were 
evaluated by comparing the receptor blood-lead 
levels estimated using the UBK and 
LEADSPREAD models described in Section 2.2.9 
with the target blood-lead concentration of 
10 J.<g/dl identified in Section 2.3.3. Estimated 
blood-lead levels less than the target blood-lead 
concentration were considered acceptable. 
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Table 2.1. Data Considered for the Baseline Risk Assessments - All Sites 
Volume Ill- Baseline Risk Assessment, Basewide RI/FS 

Site Medium 

2 Soil 

Groundwater 

3 Soil 

Leachate 

12 Soil 

Soil 

Gmundwater 

16 Soil 

16 Soil 

Volume Ill 
u:\riskpro\ftord\ALL-DA TA.XLS 
11/22/94 

Fort Ord, California 

Number of Sample 
Area Samples Date 

6 Dec-91 
11 Mar/Apr 92 
4 Sep-93 
5 May-94 

Upper 180- 7 Aug-93 
Foot Aquifer 4 Dec-93 

10 Jan-94 
10 Feb-94 

Area 1 10 Nov/Dec-93 
Area 2 10 Nov/Dec-93 
Area 2 4 Nov/Dec-93 

4 Nov/Dec-93 

Lower Meadow 18 Jan-92 
1 Oct-93 
5 Oct-93 

30 Feb-94 
DOL 39 Dec-91 

Automotive 3 Dec-91 
Yard and 6 Dec-92 

Cannibalization 3 Apr-92 
Yard 20 Sep/Oct 93 

4 Oct-93 
5 Nov-93 
1 Nov-93 

16 Dec-93 
10 Mar-94 
4 May-94 

Upper 180- 6 Aug-93 
Foot Aquifer 1 Dec-93 

9 Jan-94 
10 Feb-94 

DOL 21 Jan-92 
Maintenance 4 Aug-93 

Yard 5 Oct-93 
3 May-94 

Pete's Pond 36 Jan/Feb-92 
11 Mar-92 
6 Feb-94 

Harding Lawson Associates 

Analyses 

VOCs, SOCs, pestic./PCBs, metals, 
VOCs, metals 
metals, Cr VI 
pestic./PCBs, metals 
VOCs, metals 
sacs 
VOCs, metals 
VOCs, metals 

metals, Cr VI 
metals, Cr VI 
metals 
metals 

VOCs, SOCs, metals 
VOCs, metals, Cr VI 
VOCs, SOCs, pestic./PCBs, metals 
VOCs, SOCs, metals 
VOCs, metals 
VOCs, metals 
VOCs, metals 
VOCs, metals 
VOCs, metals 
VOCs, metals, Cr VI 
VOCs, SOCs, metals 
VOCs, SOCs 
VOCs, SOCs, metals 
VOCs, SOCs, metals, Cr VI 
pestic./PCBs, PAHs, metals 
VOCs, metals 
metals 
VOCs, metals 
VOCs, metals 

metals, VOCs, BTEX 
SOCs 
SOCs 
pestic., SOCs, CDDs/CDFs, metals 
metals, VOCs 
VOCs, SOCs, PCBs, metals 
VOCs, SOCs, PCBs, metals, Cr VI 

All Sites 
1 of 3 



Table 2.1. Data Considered for the Baseline Risk Assessments- All Sites 
Volume Ill· Baseline Risk Assessment, Basewlde RI/FS 

Site Medium 

16 Soil 

Groundwater 

17 Soil 

Groundwater 

Groundwater 

31 Soil 

31 Soil 

Volume Ill 
u:\dskpro\ftord\ALL-DATA.XLS 
11/22/94 

Fort Ord, California 

Number of Sample 
Area Samples Date 

Pete's Pond cont. 1 Feb-94 
4 Feb-94 
4 May-94 

Pete's Pond 5 Aug-93 
Extension 23 Aug-93 

3 Mar-94 
6 Mar-94 
5 Mar-94 
3 May-94 

MW-16-01-A 1 Dec-93 
1 Feb-94 

Site 17 12 Jan-92 
10 Aug-93 
3 Aug-93 

31 Mar-94 
13 Mar-94 
18 Mar-94 

MW-17-01-A 1 Sep-93 
1 Dec-93 
1 Feb-94 

MW-17-02-180 1 Sep-93 
1 Feb-94 

North Slope 12 Feb-92 
11 Aug-93 
18 Sep-93 
2 Mar-94 
3 Aug-93 
3 Sep-93 
1 Feb-94 

10 Mar-94 
1 Feb-94 
1 Mar-94 

North Slope 1 Feb-94 
1 Mar-94 
6 Mar-94 
2 Mar-94 
3 Mar-94 
1 Feb-94 

Harding Lawson Associates 

Analyses 

CDDs/CDFs 
SOCs 
pestic., SOCs, CDDs/CDFs, metals 
VOCs, SOCs, metals, Cr VI 
VOCs, metals, Cr VI 
vacs 
VaCs, SOCs, metals, Cr VI, CDDs/CDFs 
vacs, SaCs, metals, Cr VI 
pestic., sacs, CDDs/CDFs, metals 
halogenated VaCs, sacs, BTEX 
halogenated VaCs, SaCs, BTEX 

vacs, metals 
vacs, metals, Cr VI 
vacs, sacs, metals, Cr VI 
vacs, sacs, metals, Cr VI 
CDDs/CDFs 
PCBs 
halogenated VaCs, BTEX 
halogenated VaCs, BTEX 
halogenated VaCs, BTEX 
halogenated VaCs, BTEX 
halogenated VaCs, BTEX 

vacs, metals 
metals, Cr VI 
metals, Cr VI 
metals, Cr VI 
pestic./PCBs, CDDs/CDFs, metals, Cr VI 
pestic./PCBs, CDDs/CDFs, metals, Cr VI 
CDDs/CDFs, metals, Cr VI 
CDDs/CDFs, metals, Cr VI 
CDDs/CDFs 
CDDs/CDFs 
pesticides 
pesticides 
CDDs/CDFs, SOCs, metals, Cr VI 
pesticides, metals, Cr VI 
pesticides, CDDs/CDFs, metals, Cr VI 
pesticides, CDDs/CDFs 

All Sites 
2 of 3 



Site 

31 

Table 2.1. Data Considered for the Baseline Risk Assessments- All Sites 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Number of Sample 
Medium Area Samples Date Analyses 

Soil South Slope 6 Feb-92 VOCs, metals 
8 Aug-93 metals, Cr VI 
2 Feb-94 CDDs/CDFs, metals, Cr VI 
1 Mar-94 CDDs/CDFs, metals, Cr VI 
2 Feb-94 CDDs/CDFs 
2 Mar-94 CDDs/CDFs 

LRTC Area 2 Aug-93 metals, Cr VI 
4 Sep-93 metals, Cr VI 
1 Aug-93 pestic./PCBs, CDDs/CDFs, metals, Cr VI 

39 

VOCs 
SOCs 
pestic. 
PCBs 
Cr VI 
DOL 
CDDs 
CDFs 
BTEX 
MW 
LRTC 
BWMW 

Soil 36A 
BWMW 

40A 

33 

Target Areas 

Volatile organic compounds. 
Semivolatile organic compounds. 
Pesticides. 
Polychlorinated biphenyls. 
Hexavalent chromium. 
Department of Logistics. 
Chlorinated dibenzodioxins. 
Chlorinated dibenzofurans. 

5 
7 
1 

69 
58 
14 
60 
10 
64 
7 
6 

285 

Benzene, toluene, ethylbenzene, xylenes. 
Monitoring well. 
Leadership Reaction Training Compound. 
Basewide Monitoring Wells. 

Feb-94 
Feb-94 
Mar-94 

Apr-93 
Feb/Apr-92 

Feb-92 
Apr-94 
Apr-94 
Apr-94 
Apr-94 
Apr-94 
Apr-94 

Volume Ill 
u:\riskpro\ftord\ALL-DATA.XLS 

11/22/94 

Harding Lawson Associates 

CDDs/CDFs, metals, Cr VI 
copper 
copper 

metals, explosives 
metals 
BTEX, SOCs, lead 
metals, BTEX 
SOCs 
metals, BTEX 
explosives 
SOCs 
explosives, metals 

All Sites 
3 of 3 



Table 2.2 Background Concentrations of Metal In Soli -All Sites /a/ 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Chemicals 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Cluomium 
Copper 
Lead 
Morcmy 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

mg/kg 
NQTP 

ND 

Fort Ord, California 

Shallow NQTP fbi Deep NQTP fbi 
Soil Conditions Soil Conditions 
Depth <2.0 feet Depth > 2.0 feet 

Maximum Maximum 
Concentration Concentration 

(mg/kg) (mg/kg) 

ND 8.2 
3.4 4.5 

0.35 0.48 
ND 1.9 
46.1 22.7 
18.2 8.2 
51.8 3.7 
0.12 ND 
58 19.5 
ND ND 
0.36 0.49 
0.45 0.39 
75.8 13.9 

Milligrams per kilogram. 
Non-QTP, i.e., not from the Paso Robles Formation. 
Not detected. 

/a/ From HLA, 1993a. See Appendix G for additional information. 
fbi See Section 5.23, Volume II Basewide Background Soils Investigation 

for an explanation of soil type. 

Volume Ill 
u:\riskpro\ftord\BCKGRND.XLS 
11/21/94 
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Site 

Sites 2 and 12 

Sites 16 and 17 

Volume Ill 
D34511-H 
November 22, 1994 

Table 2.3. Potential Receptors and Exposure Pathways· All Sites 
Volume Ill • Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Potential 
Receptor Area Potential Exposure Pathway 

Onsite Resident Site 12/al 1. Inhalation of volatile compounds from 
groundwater through soil 

2. Incidental ingestion of surface soil 
(0-2 feet bgs) 

3. Dermal contact with surface soil (0-2 feet 
bgs) 

4. Inhalation of surface dust (0-2 feet bgs) 

Commercial Site 2 1. Incidental ingestion of surface soil 
Worker (0-2 feet bgs) 

2. Dermal contact with surface soil (0-2 feet 
bgs) 

3. Inhalation of surface dust (0-2 feet bgs) 

Utility Worker Pete's Pond 1. Incidental ingestion of soil (0-10 feet 
bgs) 

2- Dermal contact with soil (0-10 feet bgs) 
3. Inhalation of dust (0-10 feet bgs) 

Utility Worker Pete's Pond 1. Incidental ingestion of soil 
Extension (0-10 feet bgs) 

2. Dermal contact with soil (0-10 feet bgs) 
3. Inhalation of dust (0-10 feet bgs) 

Student Resident Pete's Pond 1. Incidental ingestion of surface soil 
(0-2 feet bgs) 

2. Dermal contact with surface soil (0-2 feet 
bgs) 

3. Inhalation of surface dust (0-2 feet bgs) 

Pete's Pond 1. Incidental ingestion of swface soil 
Extension (0-2 feet bgs) 

2. Dermal contact with smface soil (0-2 feet 
bgs) 

3. Inhalation of surface dust (0-2 feet bgs) 

Site 17 1. Incidental ingestion of swface soil 
(0-2 feet bgs) 

2. Dermal contact with surface soil (0-2 feet 
bgs) 

3. Inhalation of surface dust (0-2 feet bgs) 

Sites 16 1. Ingestion of groundwater as drinking 
and 17 water 

Harding Lawson Associates All Sites 
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Site 

Site 3 

Site 31 

Volume Ill 
D34511·H 
November 22, 1994 

Table 2.3. Potential Receptors and Exposure Pathways - All Sites 
Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 

Potential 
Receptor 

Construction 
Worker 

Construction 
Worker 

Commercial 
Worker 

Nearby Resident 

Park Ranger 

Nearby 
Resident 
Trespasser 

Fort Ord, California 

Area Potential Exposure Pathway 

2. Inhalation of volatile compounds from 
groundwater dming showering 

Site 17 1. Incidental ingestion of soil 
(0-10 feet bgs) 

2. Dermal contact with soil (0-10 feet bgs) 
3. Inhalation of dust (0-10 feet bgs) 

DOL Main- 1. Incidental ingestion of soil 
tenance Yard (0-10 feet bgs) 

2. Dermal contact with soil (0-10 feet bgs) 
3. Inhalation of subsurface dust (0-10 feet 

bgs) 

DOL Main- 1. Incidental ingestion of surface soil (0-2 
tenance Yard feet bgs) 

2. Dermal contact with surface soil (0-2 feet 
bgs) 

3. Inhalation of smface dust (0-2 feet bgs) 

Site 3/b/ 1. Incidental ingestion of smface soil 
(0-2 feet bgs) (RME scenario only) 

2. Detmal contact with surface soil (0-2 feet 
bgs) (RME scenario only) 

3. Inhalation of smface dust (0-2 feet bgs) 

Site 3 1. Incidental ingestion of surface soil 
(0-2 feet bgs) 

2. Dermal contact with smface soil (0-2 feet 
bgs) 

3. Inhalation of surface dust (0-2 feet bgs) 

North Slope 1. Incidental ingestion of surface soil 
(0-2 feet bgs) 

2. Dermal contact with smface soil (0-2 feet 
bgs) 

3. Inhalation of surface dust (0-2 feet bgs) 

South Slope 1. Incidental ingestion of surface soil 
(0 feet bgs) 

2. Dermal contact with swface soil (0 feet 
bgs) 

3. Inhalation of surface dust (0 feet bgs) 

Harding Lawson Associates All Sites 
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Site 

Site 39 

Feet bgs 
DOL 
RME 
LRTC 

Table 2.3. Potential Receptors and Exposure Pathways • All Sites 
Volume Ill • Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Potential 
Receptor Area 

LRTC Area 

Habitat Site 39 
Management 
Worker 

Offsite Site 39 
Resident 

Feet below ground surface. 
Directorate of Logistics. 
Reasonable maximum exposure. 
Leadership reaction training compound. 

Potential Exposure Pathway 

1. incidental ingestion of surface soil 
(O feet bgs) 

2. Dermal contact with surface soil (0 feet 
bgs) 

3. Inhalation of srnface dust (0 feet bgs) 

1. Incidental ingestion of surface soil 
(0-2 feet bgs) 

2. Dermal contact with surface soil 
(0-2 feet bgs) 

3. Inhalation of srnface dust (0-2 feet bgs) 

1. Inhalation of surface dust 
(0-2 feet bgs) 

/a/ The average exposure scenario will be based on all data from Site 12. The RME scenario will be 
based on data from the area of highest groundwater concentrations. 

/b/ For all receptors selected for evaluation at Site 3, weighted exposure point concentrations will be 
determined based on the relative ammunition cover in the study areas. In addition, each bullet 
cover area (i.e., <1%, 1-10%, >10%) will be assessed separately. 

Volume Ill 
D34511-H 
November 22, 1994 

Harding Lawson Associates All Sites 
3of3 



Table 2.4 Inhalation Rates, Ingestion Rates, Skin Surface Areas, and Body Weights 
Average Exposure Scenario ·All Sites 

Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 

Inhalation 
Rate"" 

Receptor (Age) (m'/hr) 

Commercial 0.83 
Worker 

Onsite Resident 
(0 to 6 years) 1.24 
(6 to 9 years) 1.56 

Utility Worker 0.83 

Student Resident 0.83 

Construction 1.4 
Worker 

Nearby Resident 
(0 to 6 years) 1.24 
'6 to 9 years) 1.56 

Park Ranger/Habitat 0.83 
Management Worker 

Nearby Resident 1.56 
Trespasser ( 6 to 9 years) 

Offsite Resident 
(0 to 6 years) 1.24 
(6 to 9 years) 1.56 

m'!hr 
mg/day 
1/day 

Cubic meters per hour. 
Milligrams per day. 
Liters per day. 

em' 
kg 
NA 

Square centimeters. 
Kilograms. 
Not applicable. 

/a/ EPA, 1990b. 
/b/ Finley and Paustenbach, 1994. 

Fort Ord, California 

Ingestion Rate, Ingestion Rate, Skin Surface 
Soilih' Water'" Al·eal" 

(mg/day) (1/day) (em') 

50 NA 2109 

50 0.4 1420 
50 0.5 1635 

50 NA 2109 

50 1.5 2109 

50 NA 2109 

NA NA NA 
NA NA NA 

50 0.5/d 2109 

50 NA 1635 

NA NA NA 
NA NA NA 

/c/ Ingestion of groundwater evaluated for habitat management worker at Site 39. 

Volume Ill Harding Lawson Associates 
034511-H 
November 22, 1994 

Body Weight" 
(kg) 

70 

14 
24.2 

70 

70 

70 

14 
24.2 

70 

24.2 

14 
24.2 

All Sites 
1 of 1 



Table 2.5 Inhalation Rates, Ingestion Rates, Skin Surface Areas, and Body Weights 

Receptor (Age) 

Commercial 
Worker 

Onsite Resident 
(0 to 6 years) 

Onsite Resident 
(6 to 18 years) 

Onsite Resident 
(>18 years) 

Utility Worker 

Student Resident 

~unstruction 

Worker 

Nearby Resident 
(0 to 6 years) 

Nearby Resident 
(6 to 18 years) 

Nearby Resident 
(>18 years) 

Park Ranger/Habitat 
Management Worker 

Nearby Resident 
Trespasser 
(6 to 18 years) 

Offsite Resident 
(O to 6 years) 
(6 to 18 years) 
(18 to 30 years) 

Volume Ill 
D34511-H 
November 22, 1994 

RME Scenario • All Sites 
Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Inhalation Ingestion Rate, Ingestion Rate, Skin Surface 
Ratel" SoiJihl Water'" Al'ea'" 
(m'/hr) (mg/day) (1/day) (em') 

1.25 50 NA 4714 

1.24 200 0.4 2348 

1.87 100 0.6 3764 

1.25 100 2 4714 

1.25 100 NA 4714 

1.25 100 2 4714 

3 480 NA 4714 

1.24 200 NA 2348 

1.87 NA NA NA 

1.25 100 NA 4714 

1.25 100 1 /c/ 4714 

1.87 100 NA 3764 

1.24 NA NA NA 
1.87 NA NA NA 
1.25 NA NA NA 

Harding Lawson Associates 

Body Weight'" 
(kg) 

70 

14 

41.6 

70 

70 

70 

70 

14 

41.6 

70 

70 

41.6 

14 
41.6 
70 

All Sites 
1 of 2 



Table 2.5 Inhalation Rates, Ingestion Rates, Skin Surface Areas, and Body Weights 
R ME Scenario - All Sites 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Receptor (Age) 

Inhalation 
Rate'• 
(m'/hr) 

m'/hr 
mg/day 
!/day 
em' 
kg 
NA 

Cubic meters per hour. 
Milligrams per day. 
Liters per day. 
Square centimeters. 
Kilograms. 
Not applicable. 

/a/ EPA, 1990b. 
lb/ EPA, 1989b. 

Ingestion Rate, 
Soillbl 

(mg/day) 

Ingestion Rate, 
Wate1N 
(1/day) 

Skin Surface 
Area'• 
(em') 

/c/ Ingestion of groundwater evaluated for habitat management worker at Site 39. 

Volume Ill Harding Lawson Associates 
D34511-H 
November 22, 1994 

Body Weight'" 
(kg) 

All Sites 
2 of 2 



Table 2.6. Absorption Factors- All Sites 

Volume Ill- Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Chemical Pathway 

sacs 

B(a)P-TE Detmal 
Bis(2-ethylhexyl)phthalate Detmal 
Total cPAH 

COOs and CDFs 

TCDD-TE 

Metals 

Antimony 
Arsenic 
Cadmium 
Copper 
Mercury 
Nickel 
Silver 
Thallium 

Pesticides 

4,4'-DDE 
4,4'-DDT 
Chlordane 

Volume Ill 
u:\riskpro\ftord\DRMABSP.XLS 
11/21/94 

DBlmal 

Oral 
Dermal 

Dermal 
Dermal 
Dermal 
Dermal 
Dermal 
Dermal 
Dermal 
Dermal 

DBlmal 
Detmal 
Dermal 

Harding Lawson Associates 

Absorption 
Factor /a/ 
(percent) 

15 
10 
15 

43 
1 

1 

3 
0.1 
1 

1 

1 

1 
1 

5 

5 
5 

All Sites 
1 of 2 



Table 2.6. Absorption Factors - All Sites 

Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Chemical 

Explosives 

Pathway 

Absorption 
Factor /a/ 
(percent) 

2-Amino-dinitrotoluene 
4-Amino-dinitrotoluene 
HMX 

Dermal 
Dermal 
Dermal 
De1mal 
Dermal 

100 
100 
100 
100 
100 

RDX 
2 ,4,6-Trinitrotoluene 

VOCs 
SOCs 
B(a)P-TE 
r.PAH 

CDDs 
CDFs 
TCDD-TE 
HMX 
RDX 

Volatile organic compounds. 
Semivolatile organic compounds. 
Benzo(a)pyrene toxic equivalents. 
Carcinogenic polycyclic aromatic hydrocarbons. 
Chlorinated dibenzodioxins. 
Chlorinated dibenzofurans. 
2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
Cyclotetramethylene tetranitramine. 
Cyclotrimethylene trinitramine. 

/a/ Methods and sources for defining absorption factors are presented 
in Section 2.2.6. 

Volume Ill 
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11/21/94 

Harding Lawson Associates All Sites 
2 of 2 
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Table 2.7. TCDD Toxic Equivalent Factors- All Sites 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Chemical TEF /a/ 

Tetrachlorodibenzofurans [total) 
2,3,7,8-Tetrachlorodibenzofuran 
Pentachlorodibenzofurans (total) 
1,2,3,7,8-Pentachlorodibenzofuran 
2,3,4, 7 ,8-Pentach!orodibenzofuran 
Hexachlorodibenzofurans [total) 
1,2 ,3 ,4, 7,8-Hexachlorodibenzofuran 
1,2,3,6,7,8-Hexachlorodibenzofuran 
1,2,3,7,8,9-Hexachlorodibenzofuran 
1,2,4,6,7,8-Hexachlorodibenzofuran 
2,3,4,6,7,8-Hexachlorodibenzofuran 
Heptachlomdibenzofurans (total) 
1,2,3,4,6,7,8-Heptachlorodibenzofuran 
1,2,3,4,7,8,9-Heptachlorodibenzofuran 
Octachlorodibenzofuran 
Tetrachlorodibenzo-p-dioxins [total) 
2, 3, 7,8-Tetrachlorodibenzo-p-dioxin 
Pentachlorodibenzo-p-dioxins [total) 
1,2, 3, 7,8-Pentachlorodibenzo-p-dioxin 
Hexachlorodibenzo-p-dioxins [total) 
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 
1,2,3,6, 7,8-Hexachlorodibenzo-p-dioxin 
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 
Heptachlorodibenzo-p-dioxins [total) 
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 
Octachlorodibenzo-p-dioxin 

TCDD 
TEF 

2,3, 7, 8-Tetrachlorodibenzo-p-dioxin. 
Toxic equivalent factor. 

/a/ Source: EPA, 1989n. 

Harding Lawson Associates 

0 
0.1 

0 
0.05 
0.5 

0 
0.1 

. 0.1 
0.1 

0 

0.1 
0 

0.01 
0.01 

0.001 
0 
1 

0 

0.5 
0 

0.1 
0.1 
0.1 

0 

0.01 
0.001 

All Sites 
1 of 1 



Table 2.8. Benzo(a)pyrene Toxic Equivalent Factors- All Sites 
Volume Ill- Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Volume Ill 
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Chemical 

Benz(a)anthracene 
Benzo(a)pyrene 
Benzo (b )fl uoranthene 
Benzo(k)fluoranthene 
Chrysene 
D1benz(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 

TEF /a/ 

0.1 

1.0 

0.1 
0.01 

0.001 

1.0 

0.1 

TEF Toxic Equivalent Factor. 

/a/ From: EPA, 1993f. 

Harding Lawson Associates All Sites 
1 of 1 



Table 2.9. Reference Doses and Slope Factors for Chemicals of Potential Concern- All Sites 
Volume Ill- Baseline Risk Assessment, Basewide RifFS 

Fort Ord, California 

Reference Doses Slope Factors 
ora! RID ora! RID 

Subchronic Chronic 
Chemical (mg/kg/day) (mg/kg/day) 

VOCs 

Carbon tetrachloride 7.0E-il3 

1,2-Dichloroethane NA 

1, 1-Dichloroethene 9.0E-03 

1,2-Dichloroethene (total) 9.0E-03 

Methylene chloride B.OE-02 

Tetrachloroethene l.OE-01 

Tric:hlomethene NA 

SOCs 

B(a)P-TE /c/ NA 

Bis(2-ethylhexyl)phthalate 2.0E-02 

Pyrone /dl 3.0E-01 

Total Carcinogenic PAHs /dl 3.0E-01 

Pesticid~ 

Chlordane 6.0E-il5 

4,4'-DDE NA 
4,4'-DDT S.OE-04 

Ino~ 

Nitrate 1.6E+OO 

Nitrite l.OE-01 

Volume Ill 
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7.0£-04 

NA 

9.0E-il3 

9.0£-03 

6.0E..Q2 

l.OE-02 

B.OE-03 

NA 

2.0£-02 

a.OE-02 

3.0E-02 

6.0E-il5 

NA 

S.OE-04 

1.6E+OO 

l.OE-01 

Source 
fbi 

l94;HA92 

!94 

I94;HA93 

HA93 

l94;HA93 

I94;HA93 

!93 

!94 

l94;HA93 

l94;HA93 

I94;HA93 

!94 

l94;HA93 

!94 

I94;HA93 

Inhalation RID iDhaiation RfD Wei8Jlt /a/ 
Subchronic Chronic Source Oral SF Source of Inhalation SF 
(mg/kg/day) (mg/kg/day) lbl (mg/kg/day) A-1 lbl Evidence (mg/kg/day) A ·1 

7.0E-03 7.0£-04 oral l.SE-01 Cal-EPA92 B2 1.5£-01 

NA NA !94 9.1£-02 !94 B2 9.1E-02 

9.0E-o3 9.0£-03 oral B.OE-01 !93 c l.SE-01 

9.0E-il3 9.0E-03 oral NA HA93 NA NA 

9.0E-Ol 9.0E-01 HA93 1.4E-02 Cal-EPA92 B2 3.5£-03 

l.OE-ol l.OE-02 oral 5.1E-02 Cal-EPA92 NA 5.1E-D1 

NA B.OE-03 oral; 1.5£-02 Cal-EPA92 NA l.OE-02 

NA NA 1.2£+01 Cal-EPA92 B2 1.2E+Ol 

2.0E-02 2.0E-il2 oral 1.4E-02 !94 B2 8.4E-03 

3.0E-il1 3.0E-02 oral Dl !94 D Dl 
3.0E-01 3.0E-02 oral Dl 194 D Dl 

6.0E-05 6.0E-il5 oral 1.3E+OO !94 B2 1.3E+OO 

NA NA !94 3.4E-01 !94 B2 3.4E-{)1 

5.0E-il4 S.OE-04 oral 3.4E-01 !94 B2 3.4E-01 

1.6E+OO 1.6E+OO oral NA !94 NA NA 

l.OE-01 l.OE-01 oral NA !94 NA NA 

Harding Lawson Associates 

Weight /a/ 
Source of 

lbl Evidence 

Cal-EPA92 B2 

!94;HA93 B2 

!94 c 
HA93 NA 

Cal-EPA92 B2 

Cal-EPA92 NA 

Cal-EPA92 NA 

Cal-EPA92 B2 

Cal-EPA92 B2 

!94 D 

!94 D 

l94;HA93 B2 

Cal-EPA92 B2 

I94;HA93 B2 

194 NA 

!94 NA 

All Sites 
1 ol3 



Table 2.9. Reference Doses and Slope Factors for Chemicals of Potential Concern- All Sites 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Reference Doses Slope Factors 
orat RID OialRID Inhalation RID IDhaiation RID Weight /a/ 

Subchronic Chronic Source Subchronic Chronic Source Oral SF Source of Inltalation SF 
Chemical (mglkg!day) (mg/kg/day) fbi (mg/kg!day) (mglkg!day) fbi (mg/kg/day)~-1 fbi Evidence (mg/kg/day)~-1 

CDDs and CDFs 

TCDD-TE NA NA HA92 NA NA HA92 1.5£+05 HA93 B2 1.5£+05 

Metals 

Antimony 4.0£-04 4.0E-04 l94;HA93 4.0E-04 4.0E-04 oral NA 194 NA NA 

Arsenic 3.0E-04 3.0£-04 I94;HA93 3.0£-04 3.0£-04 oral 1.8£+00 EPA88 A 1.5£+01 

Beryllium S.OE-03 S.OE-03 I94;HA93 S.OE-03 S.OE-03 oral 7.0E+OO Cal-EPA93 B2 8.4E+OO 
Cadmium S.OE-04 S.OE-04 !94 5.0£-04 5.0£.-04 oral NA 194 B1 1.5£+01 

Copper 3.7£-02 3.7£-02 HA93 3.7E-02 3.7£-02 oral NA !94 D NA 

Lead NA NA 194 NA NA !94 NA 194 B2 NA 

Manganese 1.4E-01 1.4E-01 l94;HA93 l.OE-04 l.OE-05 l94;HA93 DI !94 D DI 
Men:ury 3.0£-04 3.0£-04 HA93 9.0£-05 9.0£-05 HA93 DI 194 D DI 
Nickel 2.0[-02 2.0E-02 l94;HA93 2.0E-02 2.0£-02 oral NA Cal-EPA93 A 9.1E-Ol 

Silver S.OE-03 5.0E-03 l94;HA93 S.OE-03 S.OE-03 oral NA !94 D NA 

Thallium (as Thallic oxide) 7.0E-04 7.0E-05 HA93 7.0E-04 7.0£-05 oral DI !94 D DI 

Explosjves 

Cyclonite (RDX) 3.0£-03 3.0E-03 l94;HA92 3.0E-03 3.0£-03 oral l.lE-01 !94 c 1.1£.01 

2-amino-Dinitrotoluene 5.0E-04 S.OE-04 TNT S.OE-04 S.OE-04 TNT 3.0E-02 TNT NA 3.0E-02 

4-amino-Dinitrotoluene S.OE-04 S.OE-04 TNT S.OE-04 5.0E-04 TNT 3.0E-02 TNT NA 3.0E-02 

HMX 5.0E-01 S.OE-02 !94 S.OE-01 S.OE-02 oral NA 194 D NA 

Trinitrotoluene S.OE-04 S.OE-04 I94;HA92 S.OE-04 5.0E-04 oral 3.0E-02 194 c 3.DE-02 

RID Reference dose. 

SF Slope factor. 

Volume III Harding Lawson Associates 

u:\riskpro\ftord\COPC-TOX.XLS 
11/21/94 

Weight7ii/ 
Source of 

fbi Evidence 

HA93 B2 

194 NA 

I94;HA93 A 

l94;HA93 B2 

Cal-EPA92 B1 

!94 D 
194 B2 

!94 D 
!94 D 

Cal-EPA92 A 

!94 D 
!94 D 

oral c 
TNT NA 

TNT NA 

!94 D 

!94 c 

All Sites 
2of3 



mg/kg/day 

VOCs 

l.OE--ol 

194 

HA93 

NA 
HA92 

Cal/EPA92 

SOCs 

Dl 

cPAHs 

ND 
CDDs 
CDFs 

TCDD 
N 

HMX. 

RDX 

Chemical 

Table 2.9. Reference Doses and Slope Factors for Chemicals of Potential Concern- All Sites 
Volume Ill- Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Reference Doses 
Oriil-RfD ora:I RID --li:illalation RID Iriha:Iation RID 

Subchronic Chronic Source Subchronic Chronic 
(mglkg/day) (mg/kg/day) fbi (mglkg/day) (mglkg/day) 

Milligrams per kilogram per day. 

Volatile organic compounds. 
lxl0 ..... -1 

Integrated Risk Information System (IRIS; EPA, 1994}. 

Health Effects Assessment Summary Tables {HEAST; EPA, 1993e). 

Not available. 

HEAST, 1992 (EPA, 1992b). 

California Environmental Protection Agency, 1992b. 

Semivolatile organic compounds. 

Data inadequate for quantitative risk assessment. 

Carcinogenic polycyclic aromatic hydrocaibons. 

No data. 

Chlorinated dibenzodioxins. 
Chlorinated dibenzofurans. 

Tetrachlorodibenzo-p--dioxin. 

Nitrogen. 

Cydotetramethylene tetranitramine. 

Cyclotrimethylene ninitramine. 

Source 

fbi 
Oral SF 

(mg/kg/day)A·l 

Slope Factors 
Weight /a/ 

Source of Inhalation SF 
fbi Evidence (mglkg/day) A ·1 

Wei!iht Ia/ 
Source of 

/bl Evidence 

Ia/ Weight of Evidence: A = known human carcinogen; B = probable human carcinogen (Bl = limited evidence of carcinogenicity in humans; B2 = sufficient evidence in animals and inadequate 

or lack of evidence in humans); C = possible human carcinogen; D =not classifiable as to human carcinogenicity (EPA, 1993y). 

fbi "Oral" in the "Source" column indicates that the inhalation RfD was derived from the oral RID by route-to-route extrapolation or that the inhalation SF was derived from the oral SF. 

lc/ The SFs for benzo(a}pyrene were used to evaluate the carcinogenic effects ofB(a)P-TE (see text). 

!dl Potential noncarcinogenic health effects of carcinogenic polycyclic aromatic hydrocarbons were evaluated using the RfD for pyrene. 

lei The SFs for 2,3,7 ,8-TCDD were used to evaluate TCDD-toxic equivalents. 

Iff Values for nickel are for nickel and compounds. 

lgl Nickel was not evaluated as an oral carcinogen on the basis of Cal!EP A Department of Toxic Substances Control guidance (22 California Code of Regulations, Article 7. Paragraph 12707, 1993). 

!hi Values for thallium are those for thallic oxide, which has the most conservative RIDs (ie.,lowest) of the thallium salts (EPA. 1993y). 

Volume Ill 
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SECTION 3.0 
TABLES AND PLATES 



Table 3.1a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs), Site 2 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Depth Maximum Depth of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mg/kg) (feet) (mglkg) (feet) (mglkg) (mglkg) 

Antimony 2 8 25.0 1.30E+OO - - 2.31E+01 -- 3.56E+OO 7.96E+OO 
Arsenic 7 8 87.5 1.40E+OO -- 3.70E+OO -- 2.30E+OO 8.10E-01 
Beryllium 1 8 12.5 2.30E-01 - - 2.30E-01 -- 1.10E-01 5.00E-02 
Cadmium 2 8 25.0 9.00E-01 -- 1.75E+01 -- 2.61E+OO 6.02E+OO 
Chromium /a/ 8 8 100.0 9.60E+OO - - 9.08E+01 -- 2.59E+01 2.67E+01 
Copper 4 8 50.0 3.70E+OO 1.50 1.16E+03 -- 1.56E+02 4.06E+02 
Lead 7 8 87.5 5.70E+OO - - 1.81E+OZ -- 3.12E+01 6.11E+01 
Mercmy 6 8 75.0 1.90E-01 -- 5.30E+OO -- 1.07E+OO 1.77E+OO 
Nickel 6 8 75.0 6.00E+OO -- 3.13E+01 -- 1.01E+01 9.10E+OO 
Selenium 1 8 12.5 8.40E+OO -- 8.40E+OO -- 1.38E+OO 2.84E+OO 
Silver 4 8 50.0 5.00E-01 - - 5.86E+01 -- 8.90E+OO 2.03E+01 
Thallium 1 8 12.5 6.00E-01 - - fi.OOE-01 -- 2.60E-01 1.40E-01 
Zinc 4 8 50.0 8.50E+OO - - 1.55E+03 -- 2.30E+02 5.36E+02 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 

Not applicable. 

Ia! Two samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 5.0 mglkg. 

Volume Ill 
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Harding Lawson Associates 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mg!kg) 

1.92E+01 
3.89E+OO 
2.10E-01 
1.44E+01 
7.82E+01 
9.53E+02 
1.51E+OZ 
4.53E+OO 
2.79E+01 
6.94E+OO 
4.87E+01 
5.30E-01 
1.28E+03 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mglkg) 

1.92E+01 
3.70E+OO 
2.10E-01 
1.44E+01 
7.82E+01 
9.53E+02 
1.51E+02 
4.53E+OO 
2.79E+01 
6.94E+OO 
4.87E+01 
5.30E-01 
1.28E+03 

Sites 2 and 12 
1 of 1 



Table 3.1b. Statistical Data Summary of Chemicals Detected in Subsurface Soil (2 to 10 feet bgs), Site 2 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Standard 
Deviation 

Frequency Minimmn Depth Maximmn Depth of the 
Nmnber of Detection of Detection of Arithmetic Arithmetic 

of Nmnber of Detection Value Minimmn Value Maximmn Mean Mean 
Chemical Detections Analyses (percent] (mg/kg] (feet] (mgikg] (feet] (mglkg] (mglkg] 

Arsenic 2 4 50.0 1.80E+OO 5.50 4.00E+OO 5.50 2.11E+OO 1.29E+OO 
Chromimn /a/ 4 4 100.0 1.89E+01 5.50 3.02E+01 5.50 2.45E+01 5.72E+OO 
Copper 4 4 100.0 3.50E+OO 5.50 4.60E+OO 5.50 4.13E+OO 5.60E-01 
Lead 2 4 50.0 1.40E+OO 5.50 1.40E+OO 5.50 9.30E-01 6.00E-01 
Nickel 4 4 100.0 8.90E+OO 5.50 1.90E+01 5.50 1.44E+01 4.79E+OO 
Zinc 4 4 100.0 1.67E+01 5.50 3.16E+01 5.50 2.10E+01 7.10E+OO 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 

Ia/ Two samples were analyzed for hexavalent chromimn; none was detected. Detection limits range from 0.1 to 1 mglkg. 
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Harding Lawson Associates 

95%Upper 
Confidence 

Limit (UCL] of 
the Arithmetic 

Mean 
(mglkg] 

4.63E+OO 
3.57E+01 
5.23E+OO 
2.10E+OO 
2.38E+01 
3.49E+01 

Lesser of 
95% UCLand 

Maximum 
Concentrations 

(mg/kg] 

4.00E+OO 
3.02E+01 
4.60E+OO 
1.40E+OO 
1.90E+01 
3.16E+01 

Sites 2 and 12 
1 of 1 



Table 3.1c. Statistical Data Summary of Chemicals Detected In Deep Soil(> 10 feet bgs), Site 2 
Volume Ill -Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Frequency Minimum Depth Maximum 
Number of 

of Number of Detection 
Chemical Detections Analyses (percent) 

Acetone 5 14 35.7 
Antimony 1 14 7.1 
Arsenic 13 14 92.9 
Beryllium 3 14 21.4 
Bis(2-ethylhexyljphthalate 1 4 25.0 
Chromium /a/ 14 14 100.0 
Copper 10 14 71.4 
Lead 12 14 85.7 
Nickel 12 14 85.7 
Zinc 9 14 64.3 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 

/a/ No samples were analyzed for hexavalent chromium. 

Volume Ill 
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Detection of Detection 
Value .Minimum Value 

(mglkg) (feet) (mglkg) 

7.50E-03 90.50 4.50E-02 
6.30E+OO 50.50 6.30E+OO 
6.!iOE-01 40.50 2.60E+OO 
1.80E-01 30.50 3.10E-01 
2.00E-01 10.50 2.00E-01 

4.60E+OO 40.50 1.51E+01 
2.10E+OO 15.50 4.60E+OO 
5.90E-01 40.50 2.30E+OO 

6.80E+OO 100.50 1.14E+01 
4.50E+OO 80.50 1.17E+01 

Harding Lawson Associates 

Standard 
Deviation 

Depth of the 
of Arithmetic Arithmetic 

Maximum Mean Mean 
(feet) (mglkg) (mglkg) 

10.50 4.38E+02 1.46E+03 
50.50 3.00E+OO 9.50E-01 
10.50 1.32E+OO 6.10E-01 
20.50 1.20E-01 8.00E-02 
10.50 1.79E-01 1.44E-02 
15.50 8.95E+OO 3.00E+OO 
20.50 2.61E+OO 1.26E+00 
10.50 1.16E+OO 6.00E-01 
40.50 8.21E+OO 2.78E+00 
20.50 6.09E+OO 3.60E+00 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mglkg) (mglkg) 

3.30E+03 4.50E+01 
4.87E+OO 4.87E+OO 
2.51E+OO 2.51E+OO 
2.80E-01 2.80E-01 
2.07E-01 2.00E-01 
1.48E+01 1.48E+01 
5.07E+OO 4.60E+OO 
2.33E+OO 2.30E+OO 
1.37E+01 1.14E+01 
1.31E+01 1.17E+01 

Sites 2 and 12 
1 of 1 



Table 3.2a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs), Site 12 
Volume Ill- Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Frequency Minimum Depth Maximum 
Number of 

of Number of Detection 
Chemical Detections Analyses (percent) 

Acetone 4 
Antimony 10 
Axsenic 33 
B(a)P-TE 1 
Beryllium 17 
Bis(2-ethylhexyl)phthalate 7 
Cadmium 7 
Cluomium /a/ 35 
Copper 24 
4,4'-DDT 1 
Di-n-butylphthalate 2 
Diethyl phthalate 1 
Lead 32 
M91-cury 7 
Nickel 32 
Pyrene 1 
Selenium 1 
Tetrachloroethane 5 
Toluene 1 

Volume Ill 
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30 13.3 
35 28.6 
35 94.3 
18 5.6 
34 50.0 
13 53.9 
35 20.0 
35 100.0 
35 68.6 
12 8.3 
13 15.4 
13 7.7 
35 91.4 
35 20.0 
35 91.4 
19 5.3 
34 2.9 
30 16.7 
30 3.3 

Detection of Detection 
Value Minimum Value 

(mglkg) [feet) (mglkg) 

4.00E-03 1.00 1.60E-02 
3.70E-01 2.00 8.70E+OO 
9.00E-01 1.00 6.80E+OO 
4.58E-02 - - 4.58E-02 
1.30E-01 0.50 3.60E-01 
6.50E-02 0.50 9.90E+OO 
8.90E-01 0.35 1.86E+01 
8.20E+OO 1.00 1.84E+02 
1.70E+OO 1.00 1.25E+02 
1.50E-02 0.25 1.50E-02 
4.00E-02 0.50 1.10E-01 
4.10E-02 2.00 4.10E-02 
5.70E-01 1.00 1.14E+03 
5.00E-02 0.50 5.60E·01 
6.90E+00 2.00 1.70E+Ol 
9.50E-01 0.25 9.50E·01 
7.70E-01 2.00 7.70E-01 
1.30E-03 2.00 2.90E-01 
2.10E-03 0.35 2.10E-03 

Harding Lawson Associates 

Standard 
Deviation 

Depth of the 
of Arithmetic Arithmetic 

Maximum Mean Mean 
(feet) [mglkg) (mg/kg) 

1.50 5.04E-03 4.82E-03 
1.50 1.36E+OO 1.89E+OO 
0.50 1.87E+OO 1.33E+OO 
-- 1.49E-02 1.03E-02 

2.00 1.50E-01 7.00E-02 
0.50 9.58E-01 2.70E+OO 
0.35 1.77E+OO 4.18E+OO 
0.35 1.96E+01 2.99E+01 
0.35 2.11E+01 3.43E+01 
0.25 1.20E-02 8.23E-03 
2.00 3.45E-01 6.79E-01 
2.00 3.50E-01 6.77E-01 
0.35 9.64E+01 2.39E+02 
0.50 6.00E·02 1.00E-01 
0.50 9.78E+OO 2.79E+OO 
0.25 3.08E·01 5.88E·01 
2.00 3.80E-01 9.00E-02 
2.00 1.40E-02 5.27E-02 
0.35 2.94E-03 1.90E-03 

95% Upper 
Confidence Lesser of 

Limit (UCL) of 95% UCLand 
the Arithmetic Maximum 

Mean 
(mglkg) 

1.45E-02 
5.06E+OO 
4.48E+OO 
3.52E-02 
2.90E-01 
6.25E+OO 
9.96E+OO 
7.82E+01 
8.83E+01 
2.82E-02 

1.68E+OO 
1.68E+OO 
5.65E+02 
2.70E-01 

1.53E+01 
1.46E+OO 
5.60E-01 
1.17E-01 
6.67E-03 

Concentrations 
(mg/kg) 

1.45E-02 
5.06E+OO 
4.48E+OO 
3.52E-02 
2.90E-01 
6.25E+OO 
9.96E+OO 
7.82E+01 
8.83E+01 
1.50E-02 
1.10E-01 
4.10E-02 
5.65E+02 
2.70E-01 

1.53E+01 
9.50E-01 
5.60E-01 
1.17E-01 
2.10E-03 

Sites 2 and 12 
1 of2 



Table 3.2a. Statistical Data Summary of Chemicals Detected in Surface Soil {0 to 2 feet bgs), Site 12 
Volume Ill -Baseline Risk Assessment, Basewide RI/FS 

Frequency ~nimum 
Number of 

of Number of Detection 
Chemical Detections Analyses 

Total CaTcinogenic P AHs 1 18 
Trichloroethane 1 30 
Zinc 

bgs 
mglkg 
B(a)P-TE 

31 35 

Below ground smface. 
Milligrams per kilogram. 
Benzo(a)pyrene toxic equivalents. 
Not applicable. 

(percent) 

5.6 
3.3 

88.6 

cPAH Carcinogenic polycyclic arcmatic hydmcarbons. 

Detection 
Value 

(mglkg) 

1.25E+OO 
2.40E-03 

4.40E+OO 

Fort Ord, California 

Standard 
Deviation 

Depth Maximum Depth of the 
of Detection of Al.itbmetic Al.itbmetic 

Minimum Value Maximum Mean Mean 
(feet) (mg/kg) (feet] (mg/kg] (mg/kg] 

-- 1.25E+OO -- 3.17E-01 2.68E-01 
0.50 2.40£-03 0.50 2.95£-03 1.90E-03 
1.50 4.99E+02 0.35 7.48E+01 1.26£+02 

/a/ Ten samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 5 mglkg. 

Volume Ill 
u:\riskpro\ftord\stats\12-0-2.XLS 
11/22/94 

Harding Lawson Associates 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Al.itbmetic Maximum 

Mean Concentrations 
(mg/kg] (mglkg) 

8.42E-01 8.42E-01 
6.67£-03 2.40£-03 

3.22E+02 3.22E+02 

Sites 2 and 12 
2of2 



Table 3.2b. Statistical Data Summary of Chemicals Detected in Subsurface Soil (2 to 10 feet bgs}, Site 12 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Frequency Minimum Depth Maximum 
Number of 

of Number of Detection 
Chemical Detections Analyses (percent) 

Acetone 10 
Antimony 3 
Arsenic 40 
B(a)P-TE 1 
Beryllium 16 
Bis(2-ethylhexyl)phthalate 9 
Cadmium 5 
Chromium /a/ 55 
Copper 44 
Di-n-butylphthalate 2 
Diethyl phthalate 3 
Lead 55 
Mercury 2 
Methyl ethyl ketone 2 
Methylene chloride 4 
2-Methylnapbthalene 1 
Nickel 49 
Pyrene 1 
Selenium 3 

Volume Ill 
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59 17.0 
58 5.2 
58 69.0 
38 2.6 
56 28.6 
35 25.7 
58 8.6 
58 94.8 
58 75.9 
35 5.7 
35 8.6 
58 94.8 
58 3.5 
59 3.4 
59 6.8 
35 2.9 
58 84.5 
38 2.6 
58 5.2 

Detection of Detection 
Value Minimum Value 

(mglkg) (feet) (mg./kg) 

6.00E-03 5.50 3.70E-02 
3.80E-01 10.00 1.90E+OO 
9.30E-01 5.50 4.70E+OO 
1.36E-02 4.25 1.36E-02 
1.30E-01 5.00 4.60E-01 
4.80E-02 10.00 3.60E+OO 
7.00E-01 8.50 2.00E+OO 

2.80E+OO 10.00 9.16E+01 
1.50E+OO 5.50 2.80E+01 
4.60E-02 5.50 1.80E-01 
1.90E-01 8.50 3.20E-01 
4.30E-01 5.50 7.77E+02 
1.80E-01 9.50 2.90E-01 
4.30E-03 10.00 7.10E-03 
2.80E-03 9.50 5.00E-03 
2.30E-01 10.00 2.30E-01 

4.20E+OO 10.00 1.46E+01 
3.60E-01 4.25 3.60E-01 
5.70E-01 5.50 7.40E-01 

Harding Lawson Associates 

Standard 
Deviation 

Depth of the 
of Arithmetic Arithmetic 

Maximum Mean Mean 
(feet) (mg./kg) (mg./kg) 

5.50 7.15E-03 5.58E-03 
10.00 1.82E+OO 1.27E+OO 
5.50 1.26E+OO 6.20E-01 
4.25 4.08E-01 3.53E-01 
9.25 1.30E-01 8.00E-02 
9.50 2.90E-01 5.87E-01 
9.50 4.30E-01 3.20E-01 
9.50 1.46E+01 1.66E+01 
9.50 4.67E+OO 5.21E+OO 
9.50 1.97E-01 1.59E-01 
9.50 2.05E-01 1.58E-01 
9.50 5.42E+01 1.64E+02 
5.50 5.00E-02 4.00E-02 
5.50 5.72E-D3 2.84E-03 
5.50 2.79E-03 2.20E-03 

10.00 1.75E-01 1.08E-02 
5.50 8.22E+OO 3.09E+OO 
4.25 1.95E-01 1.57E-01 
5.50 3.40E-01 l.OOE-01 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mg./kg) (mg/kg) 

1.81E-02 1.81E-02 
4.32E+OO 1.90E+OO 
2.48E+OO 2.48E+OO 
1.10E+OO 1.36E-02 
2.90E-01 2.90E-01 

1.44E+OO 1.44E+OO 
1.06E+OO 1.06E+OO 
4.72E+01 4.72E+01 
1.49E+01 1.49E+01 
5.08E-01 1.80E-01 
5.14E-01 3.20E-01 

3.76E+02 3.76E+02 
1.30E-01 1.30E-01 
1.13E-02 7.10E-03 
7.11E-03 5.00E-03 
1.96E-01 1.96E-01 

1.43E+01 1.43E+01 
5.04E-01 3.60E-01 
5.30E-01 5.30E-01 

Sites2and 12 
1 of2 



Table 3.2b. Statistical Data Summary of Chemicals Detected in Subsurface Soil (2 to 10 feet bgs), Site 12 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Frequency 
Nmnber of 

of Nmnber of Detection 
Chemical Detections Analyses 

Tetrachloroethane 6 59 
Total Carcinogenic P AHs 1 38 
Xylenes 
Zinc 

3 59 
52 58 

Below ground surface. 
Milligrams per kilogram. 
Benzo[a)pyrene toxic equivalents. 

(percent) 

10.2 
2.6 
5.1 

89.7 

bgs 
m&'J<g 
B(a)P-TE 
cPAH Carcinogenic polycyclic aromatic hydrocarbons. 

Mininnun 
Detection 

Value 
(m&'J<g) 

1.30E-03 
6.80E-01 
1.10E-03 
5.60E+OO 

Fort Ord, California 

Depth Maximmn Depth 
of Detection of Arithmetic 

Minimum Value Maximmn Mean 
(feet) (m&'J<g) (feet) (m&'J<g) 

5.00 1.70E-02 5.50 3.02E-03 
4.25 6.80E-01 4.25 1.12E+OO 
5.50 2.80E-02 10.00 3.03E-03 
5.50 2.23E+02 9.50 2.68E+01 

/a/ Six samples were analyzed for hexavalent chromimn; none was detected. Detection limits range from 0.1 to 1 m&'J<g. 

Volume Ill 
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Harding Lawson Associates 

Standard 
Deviation 

of the 
Arithmetic 

Mean 
(mg/kg) 

2.35E-03 
9.42E-01 
3.31/1000 
4.61E+01 

95% Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximmn 

Mean Concentrations 
(m&'J<g) (m&'J<g) 

7.62E-03 7.62E-03 
2.97E+OO 6.80E-01 
9.53E-03 9.53E-03 

1.17E+02 1.17E+02 

Sites 2 and 12 
2of2 



Table 3.2c. Statistical Data Summary of Chemicals Detected in Deep Soil(> 10 feet bgs), Site 12 
Volume Ill • Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Standard 95%Upper 
Deviation Confidence Lesser of 

Frequency Minimum Depth Maximum Depth of the Limit (UCL) of 95%UCLand 
Number of Detection of Detection of Arithmetic Arithmetic the Arithmetic Maximum 

of Number of Detection Value Minimum Value Maximum Mean Mean Mean Concentrations 
Chemical Detections Analyses (percent] (mglkg) (feet] (mgfkg] (feet] (mg/kg] (mglkg] (mglkg] (mglkg] 

Acetone 20 69 29.0 2.40£-03 30.00 3.40£-01 22.00 1.41£-02 4.18£-02 9.60£-02 9.60£-02 
Antimony 1 71 1.4 4.10£-01 15.00 4.10£-01 15.00 1.20£+00 1.33£+00 3.81£+00 4.10£-01 
Arsenic 61 71 85.9 4.50£-01 70.50 1.80£+00 20.50 1.01£+00 3.70£-01 1.73£+00 1.73£+00 
Beryllium 9 71 12.7 1.10£-01 70.50 3.60£-01 30.00 t.OOE-01 6.00£-02 2.30E-01 2.30£-01 
Bis(2-ethylhexyl]phthalate 16 22 72.7 3.30E-02 15.00 4.30£-01 15.00 1.66£-01 1.76£-01 5.12E-01 4.30£-01 
Cadmium 1 71 1.4 6.10£-01 60.75 6.10E-01 60.75 3.80£-01 9.00£-02 5.60£-01 5.60£-01 
Carbon disulfide 2 69 2.9 5.70E-03 15.50 2.00£-02 10.50 2.88£-03 2.13£-03 7.05£-03 7.05£-03 
Chromium /a/ 65. 71 91.6 3.10£+00 20.50 2.12£+01 15.00 8.85£+00 4.48£+00 1.76£+01 1.76£+01 
Copper 38 71 53.5 9.50£-01 40.50 1.22£+01 15.00 1.62£+00 1.68£+00 4.91£+00 4.91£+00 
1,1-Dichloroethane 1 69 1.5 3.00£-03 20.50 3.00£-03 20.50 2.59£-03 1.30£-04 2.85£-03 2.85£-03 
1,2-Dichloroethane 1 69 1.5 3.00£-03 20.50 3.00£-03 20.50 2.59£-03 1.30£-04 2.85£-03 2.85£-03 
1,2-Dichloroethene (total] 1 69 1.5 4.00£-03 20.50 4.00£-03 20.50 2.60£-03 2.10£-04 3.02£-03 3.02£-03 
1,2-Dichloropropane 1 69 1.5 3.00£-03 20.50 3.00£-03 20.50 2.59£-03 1.30£-04 2.85£-03 2.85£-03 
Diethylphthalate 3 22 13.6 4.40£-02 15.00 9.40£-02 30.00 1.79£-01 1.57£-01 4.88£-01 9.40£-02 
Lead 56 69 81.2 3.90£-01 40.50 6.32£+01 15.00 2.08£+00 7.55£+00 1.69£+01 1.69E+01 
Methyl ethyl ketone 3 69 4.4 4.80£-03 20.00 8.00£-03 15.50 5.15£-03 4.60£-04 6.05£-03 6.05£-03 
Methylene chloride 5 69 7.2 2.80£-03 10.50 6.90£-03 40.75 2.30£-03 1.12£-03 4.49£-03 4.49£-03 
Nickel 53 71 74.7 4.10£+00 20.50 1.72£+01 60.50 7.63£+00 3.76£+00 1.50£+01 1.50£+01 
Pentachlorophenol 2 22 9.1 3.50£-02 41.00 3.60£-02 11.00 9.06£-01 7.51£-01 2.34£+00 3.60E-02 
Selenium 1 69 1.5 5.70£-01 16.00 5.70£-01 16.00 3.40£-01 7.00£-02 4.70E-D1 4.70£-01 
Toluene 10 69 14.5 1.00£-03 40.50 3.00£-03 20.50 2.41£-03 4.90£-04 3.37£-03 3.00£-03 
1,1,2-Trichloroethane 1 69 1.5 3.00£-03 20.50 3.00£-03 20.50 2.59£-03 1.30£-04 2.85£-03 2.85£-03 
Xylenes 1 69 1.5 6.00£-03 20.50 6.00£-03 20.50 2.63£-03 4.30£-04 3.47£-03 3.47£-03 
Zinc 57 71 80.3 3.90£+00 20.50 4.65£+01 15.00 7.86£+00 6.17£+00 2.00£+01 2.00£+01 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 

Ia! Ten samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 0.5 mg/kg. 

Volume Ill Harding Lawson Associates Sites 2 and 12 
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Chemical 

Antimony 
Arsenic 
Bis(2-ethylhexyl)phthalate 
Bromodichloromethane 
Calcium 
Chloride 
Chloroform 
Chromium 
Copper 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1· Dichloroethene 
1,2-Dichloroethene (total) 
Iron 
Magnesium 
Manganese 
Mercury 
Nickel 
Nitrate as N 
Orthophosphate as P 

Volume Ill 
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Table 3.3. Statistical Data Summary of Chemicals Detected in Groundwater, Site 2 
Volume Ill • Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maximum of the 
Number of Detection Detection Arithmetic Arithmetic 

of Number of Detection Value Value Mean Mean 
Detections Analyses (percent) (mgll) (mgll) (mgll) (mgll) 

14 27 51.9 2.50E-03 1.01E-02 4.00E-03 3.23E-03 
5 27 18.5 2.70E-03 5.30E-03 1.71E-03 l.OBE-03 
3 4 75.0 2.80E-03 6.50E-03 4.00E-03 1.76E-03 
1 27 3.7 1.30E-03 1.30E-03 1.27E-03 9.70E-04 

11 11 100.0 1.57E+01 7.56E+02 1.51E+02 2.69E+02 
11 11 100.0 6.46E+01 1.38E+04 2.45E+03 5.18E+03 
7 27 25.9 2.90E-04 7.30E-03 1.54E-03 1.65E-03 
3 27 11.1 4.50E-03 ·s.2oE-o3 2.61E-03 1.69E-03 
2 27 7.4 4.90E-03 2.11E-02 3.94E-03 4.52E-03 
2 27 7.4 5.BOE-04 1.40E-03 1.2BE-03 9.70E-04 
1 27 3.7 6.30E-04 6.30E-04 1.10E-03 1.10E-03 
2 27 7.4 5.80E-03 6.20E-03 1.43E-03 1.69E-03 

15 27 55.6 3.30E-04 4.40E-02 8.60E-03 9.89E-03 
6 10 60.0 1.56E-02 2.34E+OO 2.54E-01 7.33E-01 

11 11 100.0 1.28E+01 1.20E+03 2.16E+02 4.23E+02 
10 10 100.0 5.40E-03 5.68E-01 1.53E-01 1.93E-01 
3 27 11.1 3.50E-04 7.10E-04 1.50E-04 1.50E-04 
3 27 11.1 2.58E-02 4.11E-02 1.56E-02 8.21E-03 

24 28 85.7 2.80E+OO 6.31E+01 1.28E+01 1.53E+Ol 
3 27 1L1 l.OOE+OO 1.10E+OO 1.31E+OO 3.15E+OO 

Harding Lawson Associates 

95% Upper 
O:mfidence Lesser of 

Limit (UCL) of 95% UCL and 
the Arithmetic 

Mean 
(mgll) 

1.06E-02 
3.82E-03 
7.77E-03 
3.18E-03 
6.78E+02 
1.26E+04 
4.78E-03 
5.92E-03 
1.28E-02 
3.18E-03 
3.25E-03 
4.74E-03 
2.80E-02 

1.69E+OO 
1.05E+03 
5.32E-01 
4.40E-04 
3.17E-02 
4.27E+01 
7.48E+OO 

Maximum 
Concentrations 

(mg'l) 

1.01E-02 
3.82E-03 
6.50E-03 
1.30E-03 
6.78E+02 
1.26E+04 
4.78E-03 
5.92E-03 
1.28E-02 
1.40E-03 
6.30E-04 
4.74E-03 
2.80E-02 
1.69E+OO 
1.05E+03 
5.32E-01 
4.40E-04 
3.17E-02 
4.27E+01 
1.10E+OO 

Sites 2 and 12 
1 of2 



Chemical 

Pentachlorophenol 
Potassium 
Sodium 
Sulfate 
Tetrachloroethane 
Thallium 
1, 1,1-Trichloroethane 
Trichloroethane 
Vinyl chloride 
Zinc 

m&'l Milligrams per liter. 

Volume Ill 
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Table 3.3. Statistical Data Summary of Chemicals Detected in Groundwater, Site 2 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS . 

Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maximum of the 
Number of Detection Detection Arithmetic Arithmetic 

of Number of Detection Value Value Mean Mean 
Detections Analyses (percent) (m&'i) (m&'!J (m&'IJ lm&'!J 

1 4 25.0 2.00E-03 2.00E-03 1.93E-02 1.15E-02 
11 11 100.0 1.40E+OO 4.70E+01 9.69E+OO 1.51E+01 
11 11 100.0 6.10E+01 7.0BE+03 1.34E+03 2.7BE+03 
11 11 100.0 2.42E+01 2.0BE+03 3.96E+02 7.66E+02 
16 27 59.3 3.60E-04 1.50E-02 3.94E-03 4.39E-03 
1 27 3.7 1.06E-02 1.06E-02 2.52E-03 2.84E-03 
4 27 14.8 3.00E-04 7.10E-02 6.27E-03 1.64E-02 
17 27 63.0 5.20E·04 9.30E-02 2.42E-02 2.88E-02 
1 27 3.7 6.00E-04 6.00E-04 2.17E-03 2.21E-03 

15 27 55.6 h30E-02 3.31E-01 4.78E-02 8.24E-02 

Harding Lawson Associates 

95% Upper 
Confidence Lesser of 

Limit (UCL) of 95% UCL and 
the Arithmetic 

Mean 
(m&'IJ 

4.18E-02 
3.92E+01 
6.7BE+03 
1.90E+03 
1.26E-02 
8.10E-03 
3.84E-02 
8.06E-02 
6.51E-03 
2.09E-01 

Maximum 
Concentrations 

(m&'IJ 

2.00E-03 
3.92E+01 
6.7BE+03 
1.90E+03 
1.26E-02 
8.10E-03 
3.84E-02 
8.06E-02 
6.00E-04 
2.09E-01 

Sites 2 and 12 
2of2 



Table 3.4. Statistical Data Summary of Chemicals Detected in Groundwater, Site 12 
Volume Ill- Baseline Risk Assessment, Basewlde RI/FS 

Number 
of 

Chemical Detections 

Antimony 
Calcium 
Chloride 
Chromium 
Copper 
1,2-Dichloroethane 
1, 1-Dichloroethene 
1,2-Dichloroethene (total) 
hun 
Magnesium 
Manganese 
Mercury 
Methylene chloride 
Nickel 
Nitrate as N 
Orthophosphate as P 
Potassium 
Sodium 
Sulfate 

Volume Ill 
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9 
10 
10 
6 
4 
2 
3 

15 
3 

10 
10 
1 
3 
3 

26 
7 

10 
10 
10 

Number of 
Analyses 

25 
10 
10. 
25 
25 
26 
26 
26 
10 
10 
10 
25 
26 
25 
26 
25 
10 
10 
10 

Fort Ord, California 

Frequency Mioimum Maximum 
of Detection Detection 

Detection Value Value 
(percent) (mg!l] (mg!l) 

36.0 2.10E-03 1.01E-02 
100.0 1.23E+01 5.65E+01 
100.0 3.78E+01 1.34E+02 
24.0 4.80E-03 1.62E-02 
16.0 5.40E-03 1.37E-02 
7.7 5.20E-04 1.50E-03 

11.5 3.20E-04 1.30E-03 
57.7 1.60E-03 5.00E-02 
30.0 3.91E-02 1.38E-01 

100.0 7.10E+OO 2.95E+01 
100.0 2.BOE-03 5.03E-01 

4.0 3.00E-04 3.00E-04 
11.5 1.90E-03 2.90E-03 
12.0 2.55E-02 3.56E-02 

100.0 2.00E+OO 1.55E+01 
28.0 2.00E-01 4.00E-01 

100.0 1.69E+OO 3.68E+OO 
100.0 4.27E+01 8.51E+01 
100.0 1.95E+01 6.16E+01 

Harding Lawson Associates 

Standard 95%Upper 
Deviation Confidence 

of the Limit (UCL) of 
Arithmetic Arithmetic the Arithmetic 

Mean Mean Mean 
(mg!l) (mg!l) (mg!l) 

3.38E-03 2.31E-03 7.90E-03 
3.11E+01 1.49E+01 6.02E+01 
8.43E+01 3.12E+01 1.46E+02 
3.27E-03 3.12E-03 9.39E-03 
4.82E-03 3.80E-03 1.23E-02 
1.23E-03 9.60E-04 3.12E-03 
1.10E-03 1.07E-03 3.19E-03 
9.80E-03 1.33E-02 3.58E-02 
2.98E-02 4.03E-02 1.09E-01 

1.82E+01 7.94E+00 3.38E+01 
7.66E-02 1.52E-01 3.74E-01 
1.10E-04 4.00E-05 1.90E-04 
2.49E-03 1.40E-04 2.77E-03 
1.50E-02 6.27E-03 2.73E-02 
7.09E+OO 3.64E+OO 1.42E+01 
1.50E-01 9.00E-02 3.30E-01 
2.63E+OO 6.42E-01 3.89E+OO 
6.37E+01 1.20E+01 8.72E+01 
4.0BE+01 1.37E+01 6.76E+01 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg!l) 

7.90E-03 
5.65E+01 
1.34E+02 
9.39E-03 
1.23E-02 
1.50E-03 
1.30E-03 
3.58E-02 
1.09E-01 

2.95E+01 
3.74E-01 
1.90E-04 
2.77E-03 
2.73E-02 
1.42E+01 
3.30E-01 
3.68E+OO 
8.51E+01 
6.16E+01 

Sites 2 end 12 
1 of2 



Table 3.4. Statistical Data Summary of Chemicals Detected in Groundwater, Site 12 
Volume Ill- Baseline Risk Assessment, Basewide RI/FS 

Number 
of 

Chemical Detections 

Tetrachloroethane 
Toluene 
1, 1,1-Trichloroethane 
Trichloroethene 
Zinc 

mg/l Milligrams per liter. 

Volume Ill 
u:\riskpro\ftord\stats\12GWSELA.XLS 
11}20/94 

19 
2 
9 

19 
8 

Number of 
Analyses 

26 
26 
26 
26 
25 

Fort Ord, California 

Frequency Minimum Maximum 
of Detection Detection 

Detection Value Value 
(percent) (mgll) (mgll) 

73.1 5.40E-04 3.10E-02 
7.7 1.00E-03 1.60E-03 

34.6 3.00E-04 2.20E-03 
73.1 2.80E-04 1.20E-01 
32.0 2.01E-02 9.81E-02 

Harding Lawson Associates 

Standard 95% Upper 
Deviation Confidence 

of the Limit (UCL) of 
Arithmetic Arithmetic the Arithmetic 

Mean Mean Mean 
(mgll) (mgll) (mgll) 

9.28E-03 1.01E-02 2.90E-02 
1.11E-03 1.07E-03 3.21E-03 
1.21E-03 1.01E-03 3.19E-03 
1.76E-02 2.83E-02 7.31E-02 
2.66E-02 2.54E-02 7.63E-02 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mgll) 

2.90E-02 
1.60E-03 
2.20E-03 
7.31E-02 
7.63E-02 

Sites 2 and 12 
2of2 



Table 3.5. Selection of COPCs for Chemicals Detected in Surface Soil {0 to 2 feet bgs}, Site 2 tal 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Chemicals 
Detected 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium (total) Iff 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 

Volume Ill 
u'\riskprolftord\screen\2S.COPC.XLS 
11/20/94 

Fort Ord, California 

Essential 
Maximum fbi Background Nutrient 
Concentration Concentration EDD /c/ HBSL/d/ 

(mg/kg) (mg/kg) (mg/day) (mg/kg) 

23.10 -- -- --
3.70 3.4 -- --
0.23 0.35 -- --

17.50 -- -- --
90.80 46.1 -- --

1160.00 18.2 -- --
181.00 51.8 -- 240 

5.30 0.12 -- --
31.30 58 - --
8.40 -- -- --

58.60 0.36 -- -

Harding Lawson Associates 

Screening Results /e/ 
Hazard Cancer 

Quotient Risk 

0.08 --
0.02 BE-05 

-- --
0.05 4E-04 

0.0001 --
0.04 --

-- --
0.03 --

-- --
0.002 --
0.02 --

COPC 
(Yes/No) 

YES 
YES 
NO 
YES 
NO 
YES 
NO 
YES 
NO 
NO 
YES 

Sites 2 and 12 
1 of2 



Table 3.5. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs), Site 2 /a/ 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Chemicals 
Detected 

Thallium 
Zinc (total) 

COPCs 
bgs 
mg/kg 

4.08E-06 

Fort Ord, California 

Maximum /b/ Background 
Concentration Concentration 

(mg/kg) 

0.60 
1550.00 

Chemicals of potential concem. 
Below ground surface. 
Milligrams per kilogram. 
Not applicable or not available. 
4.08 X 10 ~ -6. 

(mg/kg) 

0.45 
75.8 

Essential 
Nutrient 
EDD /c/ 
(mglday) 

--
0.31 

Screening Results /e/ 
HBSL/dl Hazard Cancer 
(mg/kg) Quotient Risk 

-- 0.01 --
-- -- --

COPC 
(Yes/No) 

YES 
NO 

/a/ See Section 3.3 for explanation. If a chemical is eliminated by any of the steps shown, no further screening information 
is provided in this table for that chemical. 

fbi From: Table 3.1a. 
/c/ Estimated daily dose (see Appendix B for explanation). This was compared to the Reco=ended Daily Allowance 

of 5 to 10 mg/day for zinc (National Research Council, 1989). 
/dl Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, Preliminar 

Remediation Goals, Fort Ord, California, June 14, 1993). 
/e/ See Table C1, Appendix C for development of screening values. 
Iff Evaluated as chromium ill. Chromium VI was not detected. 

Volume Ill 
u:\tiskpro\ftord\screen\2S~COPC.x:LS 

11/20/94 

Harding Lawson Associates Sites 2 and 12 
2of2 



Table 3.6. Selection of COPCs for Chemical Detected in Surface Soil (0 to 2 feet bgs), Site 12 /a/ 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Chemicals 
Detected 

Acetone 
Antimony 
Arsenic 
B(a)P-TE 
Beryllium 
Bis(2-ethylhexyl)phthalate 
Cadmium 
Chromium (total) Iff 
Copper 
4,4'-DDT 
Di-n-butylphthalate 
Diethylphthalate 
Lead 
Mercury 
Nickel 
Pyrene 
Selenium 
Tetrachloroethane 
Toluene 
TotalcPAH 

Volume Ill 
u:riskpro\ftord\screen\12S·COPC.XLS 
11/20/94 

Fort Ord, California 

Essential 
Maximum /b/ Background Nutrient 
Concentration Concentration EDD /c/ HBSL/d/ 

(mglkg) (mg/kg) (mg!day) (mg/kg) 

0.016 - -- --
8.70 -- -- --
6.80 3.4 -- --

0.0458 -- -- --
0.36 0.35 -- -
9.9 -- -- --

18.60 -- -- -
184.00 46.1 -- -
125.00 18.2 -- --
0.015 -- -- --
0.11 -- -- --

0.041 -- -- --
1140.00 51.8 -- 240 

0.56 0.12 -- --
17.00 58 -- --
0.95 -- -- -

0.77 -- -- --
0.29 -- -- --

0.0021 -- -- -
1.25 -- -- --

Harding Lawson Associates 

Screening Results /e/ 
Hazard Cancer 

Quotient Risk 

<0.000001 -
0.03 --
0.03 2E-04 

-- 3E-07 
0.0001 6E-06 
0.0007 BE-08 

0.05 4E-04 
0.0003 --
0.005 --

0.00004 3E-09 
0.000002 --

<0.000001 --
-- -

0.003 --
-- --

0.00005 --
0.0002 --
0.00004 9E-09 

<0.000001 --
0.000006 --

COPC 
(Yes/No) 

NO 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 

YES /g/ 

Sites 2 and 12 
1 of2 



Table 3.6. Selection of COPCs for Chemical Detected In Surface Soil (0 to 2 feet bgs), Site 12 /a/ 
Volume Ill- Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Essential 
Maximum fbi Background Nutrient 

Chemicals Concentration Concentration EDD /c/ 
Detected (mglkg) (mg/kg) (mg/day) 

Trichloroethane 0.0024 -- --
Zinc (total) 

COPCs 
bgs 
mg!kg 

7.49E-06 
B(a)P-TE 
cPAH 

499.00 

Chemicals of potential concern. 
Below ground surface. 
Milligrams per kilogram. 
Not applicable or not available. 
7.49 X 10 ~-6. 
Benzo(a)pyrene toxic equivalents. 

75.8 

Carcinogenic polycyclic aromatic hydrocarbons. 

0.10 

Screening Results /e/ 
HBSL/d/ Hazard Cancer 
(mg!kg) Quotient Risk 

-- <0.000001 2E-11 
-- -- --

COPC 
(Yes/No) 

NO 
NO 

fa! See Section 3.3 for explanation. If a chemical is eliminated by any of the steps shown, no further screening information 
provided in this table for that chemical. 

fbi From: Table 3.2a. 
/c/ Estimated daily dose (see Appendix B for explanation). This was compared to the Recommended Daily Allowance of 

5 to 10 mg/day for zinc (National Research Council, 1989). 
/d/ Health Based Screening Level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, 

Preliminary Remediation Goals, Fort Ord, California, June 14, 1993). 
/e/ See Table C2 of Appendix C for development of screening values. 
Iff Evaluated as chromium III. Chromium VI was not detected. 
/g/ BaP-TE was selected as a COPC for the evaluation of the potential carcinogenic effects of carcinogenic P AH. Total cP AH 

used to evaluate the potential noncarcinogenic effects of these compounds. 

Volume Ill 
u:riskpro\ftord\screen\125-COPC.XLS 
11!20/94 

Harding Lawson Associates Sites 2 and 12 
2of2 



Table 3.7. Selection of COPCs for Chemicals Detected in Groundwater, Site 12 
Volume Ill • Baseline Risk Assessment, Basewide RI/FS 

Chemicals 
Detected 

Antimony 
Calcium 
Chloride 
Chromium (total) /e/ 
Copper 
1, 1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
Iron 
Magnesium 
Manganese 
Mercury 
Methylene chloride 
Nickel 
Nitrate as N 
Potassium 
Sodium 
Sulfate 

Volume Ill 
h:\ftord\screeni12G-COPC.xLS 
11/20/94 

Maximum fbi 
Concentration 

(mg!l) 

0.0101 
56.51 
134 

0.0162 
0.0137 
0.0013 
0.0015 

0.05 
0.138 
29.5 

0.503 
0.0003 
0.0029 
0.0356 

15.5 
3.68 
85.1 
61.6 

Fort Ord, California 

Essential 
Nutrient Screenmg Results !d! 
EDD /c/ Hazard Cancer 
(mgiday) Quotient Risk 

-- 0.7 --
56.5 -- --
- -- --
-- 0.0005 --
-- 0.01 --
-- 0.004 9.55E-06 
-- -- 1.67E-06 
-- 0.2 --

0.14 -- --
29.5 -- --

-- 0.1 -
-- 0.03 --
-- 0.001 4.97E-07 
-- 0.05 --
-- 0.3 --
-- -- -· 
-- -- --
-- -- --

Harding Lawson Associates 

COPC 
(Yes/No) 

YES 
NO 
NO 
NO 
YES 
YES 
YES 
YES 
NO 
NO 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
NO 

Sites 2 and 12 
1 of 2 



Table 3.7. Selection of COPCs for Chemicals Detected in Groundwater, Site 12 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Maximum /b/ 
Chemicals Concentration 
Detected (mg/l) 

Tetrachloroethene 0.031 
Toluene 0.0016 
1, 1,1-Trichloroethane 0.0022 
Trichloroethene 0.12 
Zinc 

COPCs 
mg/kg 

9.55E-06 
N 

0.0981 

Chemicals of potential concern. 
Milligrams per kilogram. 
Not applicable or not available. 
9.55 X 10 ~ -6. 
Nitrogen. 

Essential 
Nutrient Screening Results /d/ 
EDD /c/ Hazard Cancer 
(mg/day) Quotient Risk 

·- 0.09 1.94E-05 
-- 0.0002 
-- 0.0007 
-- -- 2.20E-05 

0.10 

COPC 
(Yes/No) 

YES 
NO 
NO 
YES 
NO 

/a/ See Section 3.3 for explanation. If a chemical is eliminated by any of the steps shown, no further screening 
information is provided in this table for that chemical. 

/b/ From: Table 3.4. 
/c/ Estimated daily dose (see Appendix B for explanation). EDD was compared to the Reco=ended Daily Allowance 

(RDA) of 400 to 800 mglday for calcium, an RDA of 6 to 10 mglday for iron, and an RDA of 5 to 10 mglday for zinc 
(National Research Council, 1989). 

/dl See Table C3, Appendix C for development of screening values. 
/e/ Evaluated as chromium III. Chromium VI was not detected. 

Volume Ill 
h:\ftord\screeni12G-COPC.XLS 
11/20/94 

Harding Lawson Associates Sites 2 and 12 
2of2 



Table 3.8. Site-Specific Intake Assumptions, Sites 2 and 12 /a/ 
Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Intake Assumptions 
Exposure Fraction of Exposure 

Site Time Intake Frequency 
Scenario ET FI EF 
Receptor (hours/day) (unitless) (days/year) 

Site 2 
Average Scenario 

Commercial Worker 8 0.5 250 

RME Scenario 

Commercial Worker 8 1 250 

Site 12 
Average Scenario 

Resident (0- 6 years) 20 0.75 350 
Resident (6 - 9 years) 20 0.75 350 

RME Scenario 

Resident (0- 6 years) 24 1 350 
Resident (6 - 18 years) 24 1 350 
Resident {18- 30 years) 24 1 350 

RME Reasonable maximum exposure. 

/a/ See Section 3.4.3 for explanation. 

Volume Ill 
u:\riskpro\ftord\screen\2~121NTK.XLS 

Harding Lawson Associates 

11/20/94 . 

Exposure 
Duration 

ED 
(years) 

10 

25 

6 
3 

6 
12 
12 

Sites 2 and 12 
1 of 1 



Table 3.9. Exposure Point Concentrations (EPCs) for Soil and Air, Site 2 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Average Exposure Scenario R1vfE Scenalio 

Soil 
Chemicals of Concentration /a/ 

Potential Concern (mglkg) 

Surface Soil [O to 2 feet bgs l 

Antimony 
Arsenic 
Cadmium 
Copper 
Mercury 
Silver 
Thallium 

RME 
rnglkg 

3.56E+OO 
2.30E+OO 
2.61E+OO 
1.56E+02 
1.07E+OO 
8.90E+OO 
2.60E-01 

Reasonable maJdrnum exposure. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground surface. 
8.75 X 10A0. 

Air 
Concentration /b/ 

(mglm3) 

4.09E-08 
2.65E-08 
3.00E-08 
l.BOE-06 
1.23E-08 
l.OZE-07 
2.99E-09 

mglm• 
bgs 
8.75E+OO 
PM10 Particles with a diameter less than or equal to 10 microns. 

Ia! Arithmetic mean. 

Soil 
Concentration /c/ 

(rnglkg) 

1.92E+01 
3.70E+OO 
1.44E+01 
9.53E+02 
4.53E+OO 
4.87E+01 
5.30E-01 

fbi Air concentration (mglm•) = soil concentration (rnglkg) x site-specific PM10 
(1.15E-2 mglm3) x conversion factor (1E-6 kglmg). 

Air 
Concentration /b/ 

(mglm3) 

2.20E-07 
4.26E-OB 
1.66E-07 
1.10E-05 
5.21E-08 
5.60E-07 
6.10E-09 

lcl Lesser of the maximnm concentration and 95 percent upper confidence limit of the arithmetic mean. 

Volume Ill 
u'\ri,kpro\ftord\screen\2S-EPCS.JO..S 
11/20/94 

u'\riskpro\ftord\Screen\125-EPCS.XLS 
11/22/94 

Harding Lawson Associates Sites 2 and 12 
1 of 1 
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Table 3.11. Exposure Point Concentrations (EPCs) for Groundwater, Site 12 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Average Scenruio 
Groundwater 

Chemicals of Concentration /a/ 
Potential Concern (mg/l) 

Antimony 3.38E-03 
Copper 4.32E-03 
1,1-Dichloroethene 1.10E-03 
1,2-Dichloroethane 1.23E-03 
1,2-Dichloroethene (total) 9.80E-03 
Manganese 7.66E-02 
Mere my 1.10E-04 
Methylene chloride 2.49E·03 
Nickel 1.50E-02 
Nitrate as N 7.09E-03 
Tetrachloroethane 9.28E-03 
Trichloroethane 1.76E-02 

RME 
mg/l 
3.38E-03 
N 

Reasonable maximmn exposure. 
Milligr= per liter. 
3.38 X 10 ~-3. 
Nitrogen. 

/a/ Arithmetic mean. 

RME Scenario 
Groundwater 

Concentration /b/ 
(mg/l) 

7.90E-03 
1.23E-02 
1.30E-03 
1.50E-03 
3.58E-02 
3.40E+OO 
1.90E-04 
2.77E-03 
2.73E-02 
1.42E-02 
2.90E-02 
7.31E-02 

/b/ Lesser of the maximmn concentration and 95 percent upper confidence limit of the ruithmetic mean. 

Volume Ill 
u,\riskpro\ftord\screen\12G-EPCS.XLS 
11/20/94 

Harding Lawson Associates Sites 2 and 12 
1 of 1 



Table 3.12. Total Hazard Index for the Commercial Worker Receptor, Site 2 /a/ 
Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 

Scenario 
Receptor 

Average Exposure Scenario 

Commercial Worker 

RME Scenario 

Commercial Worker 

HI Hazard index. 

Fort Ord, California 

Ingestion 
of Soil 

0.01 

0.07 

Dermal 
Contact 

with Soil 

0.001 

0.03 

RME Reasonable maximum exposure. 

Inhalation 
of Dust 

0.00003 

0.00021 

/a/ Chemical specific risks are presented in Tables E1 and E2 in Appendix E. 

Volume Ill 
u:\riskpro\ftord\2-12CWHQ.XLS 
11/20/94 

Harding Lawson Associates 

Total 
HI 

0.01 

0.1 

Sites 2 and 12 
1 Of 1 



Table 3.13. Total Hazard Index for the Resident Receptor, Site 12 /a/ 

Volume Ill • Baseline Risk Assessment, Basewide RI/FS 

Scenario 
Receptor 

Average Exposure Scenario 

Resident (0 · 6 years) 
Resident ( 6 · 9 years) 

RME Scenario 

Resident (0 · 6 years) 
Resident (6 · 18 years) 
Resident (18 · 30 years) 

HI Hazard index. 

Ingestion 
of Soil 

0.03 
0.02 

0.7 
0.1 
0.07 

Fort Ord, California 

Dermal 
Contact 

with Soil 

0.003 
0.002 

0.04 
0.02 
0.02 

Ingestion 
Inhalation of 

of Dust Groundwater 

0.0003 
0.0002 

0.001 
0.0006 
0.0002 

0.3 
0.2 

1.2 
0.6 
1.2 

RME Reasonable maximum exposure. 

/a/ Chemical specific risks are presented in Tables E3 through E7 in Appendix E. 

Volume Ill 
u:\riskpro\ftord\2·12RSHQ.XLS 
11/20/94 

Harding Lawson Associates 

Total 

HI 

0.4 
0.3 

1.9 
0.7 
1.3 

Sites 2 and 12 
1 of 1 



Table 3.14. Total Cancer Risks for the Commercial Worker Receptor, Site 2 /a/ 
Volume Ill ·Baseline Risk Assessment, Basewide RI/FS 

Scenario 
Receptor 

Average Exposure Scenario 

Commercial Worker 

RME Scenario 

Commercial Worker 

Fort Ord, California 

Ingestion 
of Soil 

1.40E-07 

1.13E-06 

De1mal 
Contact 

with Soil 

3.56E-OB 

l.ZBE-06 

RME Reasonable maximum exposme. 
1.34E-07 1.34 X 10A·7, 

Inhalation 
of Dust 

7.86E-09 

1.09E-07 

Ia! Chemical specific risks are presented in Tables El and EZ iu Appendix E. 

Volume Ill 
u:\riskpro\ftord\2-12CWCR.XLS 
11/20/94 

Harding Lawson Associates 

Total 
Risk 

ZE-07 

3E-06 

Sites 2 and 12 
1 of 1 



Table 3.15. Total Cancer Risks for the Resident Receptor, Site 12 /a/ 

Volume Ill ·Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Scenario 

Receptor 

Average Exposure Scenario 

Resident (O- 6 years) 
Resident (6- 9 years) 

Total 

RME Scenario 

Resident (O - 6 years) 
Resident (6 - 18 years) 
Resident (18 - 30 years) 

Total 

Ingestion 
of Soil 

9.93E-07 
2.87E-07 

1.28E-06 

1.21E-05 
1.95E-06 
2.44E-06 

1.65E-05 

De1mal 

Contact 
with Soil 

1.71E-07 
5.68E-08 

2.28E-07 

1.81E-06 
4.10E-06 
1.45E-06 

7.36E-06 

RME 
7.62E-07 

Reasonable maximum exposure. 
7.62 X 10~-7. 

Ingestion 
Inhalation of 

of Dust Groundwater 

9.41E-08 2.72E-06 
3.42E-08 9.82E-07 

1.28E-07 3.70E-06 

4.42E-07 8.30E-06 
4.47E-07 8.38E-06 
1.78E-07 1.66E-05 

1.07E-06 3.33E-05 

/a/ Chemical specific risks are presented in Tables E3 through E7 in Appendix E. 

Volume Ill 
u:\riskpro\ftord\2-12RSCR. XLS 
11/20/94 

Harding Lawson Associates 

Total 

Risk 

4E-06 
lE-06 

5E-06 

2E-05 
1E-05 
2E-05 

6E-05 

Sites 2 and 12 
1 of 1 



Table 3.16. Summary of Model Predicted Blood-Lead Levels from Multlpathway Exposures 
Site 12 

Volume Ill ·Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Model Application, Name 
Site, Receptor 

Child Receptors. LEAD6 UBK Model /a.b/ 

Site 12, Child Resident (0 - 6 years) 

Blood-Lead Level 
(/Lgldl) 

Average RME 

Average 

3.15 7.29 

Blood-Lead Level 
dl) 

RME 
95th 99th 95th 99th 

Percentile Percentile Percentile Percentile 

Child and Adult Receptors. LEADSPREAD Model (b.c/ 

Site 12, Child and Adult Resident /d/ 3.50 4.46 5.99 7.64 

,ugldl Micrograms lead per deciliter blood. 
RME Reasonable maximum exposme. 
UBK Uptake/Biokinetic. 

/a/ Value represents the highest blood-fead level estimated in the child receptor 0 to 6 years 
of age. Age-specific blood-lead level estimates from the LEAD6 Model are presented in 
Tables F1 and F2 in Appendix F. 

/b/ Site-related lead-in-air concentrations were well below ambient background levels. 
Therefore estimated blood-lead levels in this table are based almost exclusively 
on exposure to background levels of lead. Target blood-lead level is 10 ,ug/dl 
(EPA, 1990b; Cal/EPA, 1992f); blood-lead levels below this level are not expected to 
result in adverse health effects. 

lei These LEADSPREAD Model results are presented in Tables F3 through F4 in Appendix F. 
/d/ Predicted blood-lead levels for child resident, ages 6 to 9 years, child resident, ages 6 to18 

years; and adult resident ages 18 to 30 years. 

Volume Ill 
u:\riskpro\ftord\\ead-mdl\2-12PBSM.XLS 

11/20/94 

Harding Lawson Associates Sites 2 and 12 
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4.0 BASELINE RISK ASSESSMENT FOR SITES 16 AND 17 

The BRA for Sites 16 and 17 is presented in this 
section. Sites 16 and 17 comprise one RI site, 
including the DOL Maintenance Yard, Pete's 
Pond, Pete's Pond Extension, and the Site 17 
Disposal Area study areas. This BRA follows the 
methodology presented in Section 2.0, Any 
deviations from the methods presented in 
Section 2.0 are specifically identified in the 
sections that follow. 

4.1 Site Background 

This section summarizes background information 
on the physical setting including geology and 
hydrogeology, on past and potential future land 
uses, and on the human populations near 
Sites 16 and 17. The site background is 
discussed in greater detail in the RI (Volume II), 
Sites 16 and 17, Section 1.0. 

4.1.1 Physical Setting 

Sites 16 and 17 are located in the fm=er Main 
Garrison in the northwest portion of Fort Ord 
(Plate 1.1). Site 16 includes three discrete study 
areas identified in the RI: the DOL Maintenance 
Yard, Pete's Pond, and Pete's Pond Extension. 
Site 17 includes the 1400 Block Motor Pool 
complex, a baseball field, and an area along the 
east side of Fourth Avenue with several 
buildings. For this assessment, two study areas 
have been differentiated at Site 17: the Site 17 
Disposal Area and Site 17 Other Areas. The 
Site 17 Disposal Al:ea is located within the 
1400 Block Motor Pool complex. The Site 17 
Other ;\Teas refers to all areas outside the Site 17 
Disposal Area, as described in Volume II RI, 
Site 16 and 17, Section 1.1.2. Each of these areas 
within Sites 16 and 17 is shown on Plate 4.1. A 
description of the physical setting of each area 
follows. 

DOL Maintenance Yard 

The DOL Maintenance Yard occupies an area of 
approximately 4.5 acres on Eighth Street near the 
Fifth Avenue Cut-off on the Main Ganison. The 
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northern portion (approximately half of the DOL 
Maintenance Yard) is paved; the southern portion 
is unpaved. The area is surrounded by a chain­
link fence and is not easily accessible except 
thmugh gates. Surface runoff from the unpaved 
area dl·ains to the southeast onto the adjacent 
Pete's Pond Extension area. 

Pete's Pond 

Pete's Pond is a 3.3 acre triangular depression 
between Eighth Street, Fifth Avenue, and the 
Fifth Avenue Cut-off. The area is bordered on all 
sides by roadways and is vegetated with low­
lying brush and grasses. Six storm dl·ains 
discharge to Pete's Pond, as described in the 
Dmft Basewide Suiface Water Outfall 
Investigation, April 5, 1993. Runoff is received 
from sites 15, 16 and 17, as well as from other 
areas to the south and east of Pete's Pond 
(including Site 23, and housing areas on the 
Main Garrison). Although the depression is dry 
most of tho year, it floods to depths of up to 
5 feet during periods of heavy rainfall. 

Pete's Pond Extension 

Pete's Pond Extension is adjacent to and east of 
the Fifth Avenue Cut-off, between Pete's Pond 
and the DOL Maintenance Yard. The area of 
approximately 3.5 acres includes a vegetated 
hillside on the northeast and a relatively flat 
vegetated area on the southwest. The vegetation 
includes low-lying brush and tmes. There are no 
buildings. 

Site 17 Disposal Area and Other Areas 

Site 17 is an area of approximately 56 acres in 
the Main Garrison west of Site 16 and consists of 
paved areas, buildings used for motor vehicle 
maintenance, several wash racks, and a baseball 
field. The area refened to as the Site 17 Disposal 
Al·ea extends from the paved area of the motor 
pool complex along Fifth Avenue to the east of 
the baseball field. This disposal area covers 
approximately 8 acres and is mostly paved. The 
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For future land use planning, Site 17 has been 
designated as part of polygon 16, an area of 
approximately 500 acres that includes Sites 14, 
15, part of 16, 17, 18, 23, 24, and 38 
(FORG, 1994; COE, 1994). This area, proposed 
by California State University (CSU) as the site 
for i1s new Monterey Bay campus, includes 
mostly the developed lands of the former Main 
Garrison. Existing shuctmes will be used for 
faculty and student housing, lectme/laboratory 
spaces, and university adminish·ative offices. In 
addition, the CSU parcel will provide sites for 
new facilities, including additional residence 
halls, a permanent library building, and a science 
center, to eventually accommodate a 25,000 full­
time-equivalent campus. Future land use for the 
Site 17 area includes removing pavement, 
installing decorative landscaping, and converting 
some existing buildings and/or possibly 
consh'Ucting new buildings for use as warehouses 
and artist studios. 

4.1.3 Nearby Populations 

U.S. Army personnel may be found at Sites 16 
and 17 part time, but neither these sites nor 
adjacent areas are heavily used. The nearest 
resident populations cmrently are in the city of 
Marina, approximately 3 miles north of the site. 
No onsite residences am cuiTently near the site, 
al1hough many former army housing units are 
approximately 0.5 mile southeast, in the Main 
Garrison area of Fort Ord. In 1he futme, people 
who may be present on or near Sites 16 and 17 
include 1hose expected to be associated with 1he 
California State University and nearby 
commercial workers. 

4.2 Data Evaluation 

HLA sampled soil and groundwater between 
January 1992 and March 1994 at Sites 16 and 17 
as part of the RI site characterization. Additional 
surface soil samples were collected at Site 16 in 
May 1994 for 1he Basewide Ecological Risk 
Assessment (ERA). Pmvious investigations 
conducted in 1hese areas for purposes oilier than 
the RI are discussed in Volume II, Sites 16 and 
17, Section 1.3. Soil samples were collected from 
the five geographic areas shown in Plate 4.1: 1he 
DOL Maintenance Yard, Pete's Pond, Pete's Pond 
Extension, Site 17 Disposal Area, and Site 17 
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Other Areas. Groundwater samples were 
collected from three monitoring wells: 
MW-16-01-A in the northwest corner of Pete's 
Pond, and MW-17-01-A and MW-17-02-180 in 
1he sou1hern portion of Site 17. A detailed 
description of the sampling activities, including 
the complete analytical program for each area, is 
presented in Volume II, Sites 16 and 17, 
Section 2 .0. 

The me1hods used to evaluate analytical data and 
1he dataset considered for this BRA are discussed 
in Section 2.1.1.5 and briefly summarized here. 
Soil data were segregated by the following depths 
for each area: smface soil data (0 to 2 feet bgs), 
subsurface soil data (greater than 2 to 10 feet 
bgs), subsmface soil data (0 to 10 feet bgs), and 
deep soil data (greater than 10 feet bgs). 
Summaries of statistical data for chemicals 
detected in soil at all areas are presented in 
Tables 4.1a tlu·ough 4.5 and for chemicals 
detected in groundwater in Tables 4.6 and 4.7. 
Chlorinated dibenzodioxins (CDDs) and 
chlorodibenzofurans (CDFs) are reported on these 
statistical summary tables as TCDD-TE, and 
carcinogenic P AH are reported as total cP AH, as 
described in Section 2.2.7. For each detected 
chemical, the tables show the frequency of 
detection, minimum and maximum detected 
concentrations, arithmetic mean concentration, 
standard deviation of 1he arithmetic mean 
concentration, and 95 percent upper confidence 
limit of 1he arithmetic mean concentration. A 
brief summary of the analytical program and 
chemicals detected in soil and groundwater in 
each area is presented below. The subset of 
available data used in this BRA is also identified. 

Forty-seven samples collected at Site 16 and 48 
samples collected at Site 17 were analyzed for 
Cr VI; none was detected. Detected 
concentrations of total chmmium at Sites 16 and 
17 are therefore assumed to represent Cr III. 

4.2.1 DOL Maintenance Yard 

Soil samples were collected from 15 soil borings 
and 12 test pits at 1he DOL Maintenance Yard as 
part of 1he RI. One to three samples from each 
boring or test pit were collected, for a total of 
57 soil samples, at dep1hs of 2.5 to 20.5 feet bgs. 
No smface soil samples were collected as part of 
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(total), copper, lead, mercury, nickel, and 
zinc. 

Summaries of statistical data for chemicals 
detected in soil at Pete's Pond are presented in 
Tables 4.2a through 4.2d for surface, subsurface, 
and deep soils. 

TIC data were available for samples analyzed by 
EPA Test Method's 8240 and 8270. All TICs 
identified in the Pete's Pond dataset were 
"unknown compounds." Therefore, TIC data 
could not be evaluated further in this BRA. 

4.2.3 Pete's Pond Extension 

Soil samples were collected from 5 soil borings 
and 22 test pits at Pete's Pond Extension. One to 
three samples were collected from each boring or 
test pit, for a total of 45 soil samples, at depths of 
0.5 to 42.25 feet bgs. Forty-two samples were 
analyzed for VOCs, 16 for SOCs, 39 for priority 
pollutant metals including hexavalent chromium, 
and 6 for CDDs and CDFs. As part of the 
Basewide ERA, three surface soil samples were 
collected and analyzed for pesticides/PCBs, SOCs, 
CDD, CDFs, and priority pollutant metals. TI1e 
following chemicals were detected at Pete's Pond 
Extension: 

• Smface soil (0 to 2 feet bgs): 
benzo(g,h,i)perylene, 
bis(2-ethylhexyl)phthalate, chlordane, 
4,4'-DDD, 4,4'-DDT, TCDD-TE, 
tl'ichloroethene, antinlony, arsenic, beryllium, 
cadmium, chromium (total), copper, lead, 
mercury, nickel, silver, and zinc 

• Subsurface soil (2 to 10 feet bgs): 
tetrachloroethene, toluene, trichloroethene, 
bis(2-ethylhexyl)phthalate, 
pentachlorophenol, TCDD-TE, antinwny, 
arsenic, beryllium, cadmium, chmmium 
(total), copper, lead, nickel, and zinc 

• Subsurface soil (0 to 10 feet bgs): 
benzo(g,h,i)perylene, 
bis(2-ethylhexyl)phthalate, chlordane, 
4,4'-DDD, 4,4'-DDT, pentachlorophenol, 
TCDD-TE, tetrachloroethene, toluene, 
trichloroethene, antinlony, arsenic, beryllium, 
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cadmium, chromium, copper, lead, mercury, 
nickel, silver, and zinc 

• Deep soil (greater than 10 feet bgs): acetone, 
tetrachloroethene, toluene, trichloroethene, 
bis(2-ethylhexyl)phthalate, 
pentachlomphenol, antinlony, arsenic, 
beryllium, cadmium, chmmium (total), 
copper, lead, mercury, nickel, thallium, and 
zinc. 

Summaries of statistical data for chemicals 
detected in soil at Pete's Pond Extension are 
presented in Tables 4.3a through 4.3d for surface, 
subsurface, and deep soils. It should be noted 
that one sample, TR-16-28, was assigned a depth 
of 15.5 feet bgs; the actual depth for this sample 
is 5.5 feet bgs. Data for this sample were 
reviewed to determine if results of the BRA 
would be inlpacted by this en-or. Because msults 
of the BRA are not inlpacted by the exclusion of 
data for sample TR-16-28 from the surface soil 
dataset, no changes were made to the BRA 
dataset. 

TIC data were available for samples analyzed by 
EPA Test Methods 8240 and 8270. Five 
compounds were identified as TICs in the Pete's 
Pond Extension dataset, in addition to several 
"unknown compounds." A review of data for this 
area indicated that the TICs identified in the 
dataset were either hydmcarbon-related or 
naturally occmring compounds. Therefore, TIC 
data were not evaluated fm-ther in this BRA. 

4.2.4 Site 17 Disposal Area 

Soil samples were collected from 10 soil borings 
and 17 test pits at the Site 17 Disposal Al·ea. 
One to thl'ee samples were collected from each 
boring or test pit, for a total of 60 soil samples, 
at depths of 1.0 to 31.25 feet bgs. Fifty-six 
samples were analyzed for VOCs and priority 
pollutant metals, 44 including hexavalent 
chromium. Thirty-four samples were analyzed 
for SOCs, 18 for PCBs, and 13 for CDDs and 
CDFs. The following chemicals were detected at 
the Site 17 Disposal Area: 

• Surface soil (0 to 2 feet bgs): acetone, TCDD­
TE, antinlony, arsenic, beryllium, chromium 
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August/September and December 1993; and 
Febmary 1994. No groundwater samples were 
collected between June 1992 and 
September 1993. Data collected after 
September 1993 were considered to be more 
representative of current groundwater conditions 
than samples collected prior to June 1992 and 
were therefore included in this BRA. 

The seven samples evaluated were analyzed for 
priority pollutant metals, halogenated VOCs (EPA 
Method 8010), aromatic VOCs (EPA 
Method 8020), and SOCs. Chemicals detected in 
the A-aquifer include tetrachloroethene, toluene, 
trichloroethane, antimony, zinc, and sodium. 
Chemicals detected in the Upper 180-aquifer 
include carbon tetrachloride, tetmchloroethene, 
toluene, and trichloroethane. The summaries of 
statistical data for the chemicals detected in 
groundwater are presented in Tables 4.6 and 4.7 
for the A-aquifer and the Upper 180-foot aquifer. 

4.3 Selection of Chemicals of 
Potential Concern (COPCs) 

This section describes the selection of COPCs in 
soil and groundwater at Sites 16 and 17. COPCs 
in soil were selected separately for each area 
evaluated in the BRA, as defined in Section 4.2: 
the DOL Maintenance Yard, Pete's Pond, Pete's 
Pond Extension, and Site 17 Disposal Al:ea. Data 
for surface soil samples (0 to 2 feet bgs) and 
subsurface soil samples (0 to 10 feet bgs) were 
considered separately in this BRA; therefore, 
COPCs were identified for each of these depth 
intervals in areas where potential receptors were 
assumed to contact surface and/or subsmface 
soil. 

COPCs in groundwater were selected separately 
for the A-aquifer and the Upper t80-foot aquifer. 
Chemicals detected in soil and groundwater in 
each area were evaluated using the COPC 
selection criteria described in Section 2.1.2. For 
comparison of detected soil concentmtions to 
site-specific background concentrations, Fort Ord 
NQTP soil background concentrations were used, 
as described in Section 2.1.2.1. Results of the 
COPC selection for Sites 16 and 17 are presented 
below. 
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4.3.1 DOL Maintenance Yard 

The COPC selection for the DOL Maintenance 
Yard is summarized in Tables 4.8a and 4.8b for 
smface and subsurface (0 to 10 feet bgs) soil. 
Separate discussions for surface and subsmface 
soil follow. 

4.3.1.1 Surface Soil 

Eleven chemicals were detected in smface soil at 
the DOL Maintenance Yard. The first step of 
COPC selection, the elimination of metals for 
which the maximum detected concentl·ation is 
less than the background concentl·ation, 
eliminated chromium and nickel. In the next 
step, lead was eliminated as a COPC because its 
maximum concentl·ation is less than the HBSL of 
240 mg/kg. 

The eight chemicals not eliminated in previous 
steps were evaluated using a toxicity screen, as 
described in Section 2.1.2.2 and Appendix C. 
Results of the toxicity screen are presented in 
Table C4 in Appendix C. Chemicals with a 
screening cancer risk less than 1 x to·• or a 
screening HQ less than 0.01 were eliminated as 
COPCs. This step eliminated five chemicals: 
antimony, B(a)P-TE, copper, mercury, and total 
cP AH. The screening cancer risks for arsenic, 
cadmium, and TCDD-TE exceed 1 x to·•; the 
screening HQ for arsenic exceeds 0.01. These 
three chemicals are therefore retained as COPCs. 

4.3.1.2 Subsurface Soil 

Twenty-two chemicals were detected in 
subsurface soil (0 to 10 feet bgs) at the DOL 
Maintenance Yard. The first step in the COPC 
selection was to eliminate metals for which the 
maximum detected concentl·ation is less than the 
background concentration. Fort Ord background 
concentrations are available for two depth strata: 
0 to 2 feet bgs and greater than 2 feet bgs. To 
conduct the COPC selection process, the 
maximum detected concenu·ation in each depth 
strata was compared to the appropriate 
background concentlation to identify any 
exceedances of background. This step eliminated 
beryllium, chromium, nickel, and zinc as COPCs. 
Because this step eliminated zinc (the only 
essential nutrient at the DOL Yard), an 
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remaining chemicals: arsenic, beryllium, 
cadmium, chlordane, and TCDD-TE. The 
screening cancer Iisk for each of these chemicals 
exceeds 1 x to·•; the screening HQs for arsenic 
and cadmium exceed 0.01. These five chemicals 
are therefore retained as COPCs. 

Two Group A carcinogens were detected in 
subsurface soils at Pete's Pond: arsenic and 
nickeL Nickel was elinlinated as a COPC 
because the maxinlum detected concentration is 
less than the background concentmtion. AI·senic 
was retained as a COPC, as described above. 
One chemical, lead, is identified as both a 
developmental toxicant and reproductive toxicant 
by California Proposition 65. Lead was 
eliniinated as a COPC because its maxinlum 
detected concentration is less than the HBSL of 
240 mglkg. 

4.3.3 Pete's Pond Extension 

The COPC selection for Pete's Pond Extension is 
summarized in Tables 4.10a and 4.10b for surface 
and subsmface (0 to 10 feet bgs) soils. Separate 
discussions for srnface and snbsmface soil 
follow. 

4.3.3.1 Surface Soli 

Eighteen chemicals were detected in smface soil 
at Pete's Pond Extension. The first step in the 
COPC selection was to eliniinate metals for 
which the maxinlum detected concentration is 
less than the background concentmtion. This 
step eliniinated beryllium, chmmium, and nickel 
as COPCs. lo the next step, evaluation of 
essential nutrients, zinc was eliniinated because 
the calculated EDD of 0.21 mglday is well below 
the RDA of 5 to 10 mglday (see Appendix B). lo 
the third step, lead was retained as a COPC 
because its maxinlum concentration exceeds the 
HBSL of 240 mglkg. 

The thirteen chemicals not eliminated or retained 
in previous steps were evaluated using a toxicity 
screen. Results of the toxicity screen are 
presented in Table C6 in Appendix C. Chemicals 
with a screening cancer risk less than 1 x 10·• or 
a screening HQ less than 0.01 were elinlinated as 
COPCs. This step eliniinated all but seven of the 
remaining chemicals: antimony, arsenic, 
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cadmium, chlordane, copper, 4,4'-DDT, and 
TCDD-TE. The screening cancer risks for 
arsenic, cadmium, chlordane, 4,4'-DDT, and 
TCDD-TE exceed 1 x 1o·•; the screening HQs for 
antinlony, arsenic, and copper, exceed 0.01. 
These seven chemicals, and lead, are therefore 
retained as COPCs. 

Two Group A carcinogens were detected in 
smface soils at Pete's Pond Extension: arsenic 
and nickel. Arsenic was retained as a COPC, as 
described above. Nickel was eliniinated as a 
COPC because the maxinlum detected 
concentration is less than the background 
concentration. Mercury and lead are identified 
by California Proposition 65 as developmental 
toxicants; lead is also identified as a reproductive 
toxicant. Lead was retained as a COPC because 
the maxinlum detected concentmtion exceeded 
the HBSL of 240 mglkg. Mercury was eliniinated 
as a COPC because the screening HQ is less than 
0.01. 

4.3.3.2 Subsurface Soil 

Twenty-one chemicals were detected in 
subsurface soil (0 to 10 feet bgs) at Pete's Pond 
Extension. The first step in the COPC selection 
was to eliniinate metals for which the maxinlrnn 
detected concentration is less than the 
background concentration. The maxinlum 
detected concentration in each depth strata was 
compared to the appropriate background 
concentration to identify any exceedances of 
background, as described in Section 4.3.1.2. 
This step elinlinated beryllium as a COPC. lo 
the next step, evaluation of essential nutrients, 
zinc was elinlinated because the calculated EDD 
of 0.21 mglday is well below the RDA of 5 to 10 
mglday (see Appendix B). lo the third step, lead 
was retained as a COPC because its maxinlum 
concentration exceeds the HBSL of 240 mglkg. 

The nineteen chemicals not elinlinated or 
retained in previous steps were evaluated using a 
toxicity screen. Results of the toxicity screen are 
presented in Table C6 in Appendix C. Chemicals 
with a screening cancer risk less than 1 x 10·• or 
a screening HQ less than 0.01 were elinlinated as 
COPCs. This step elinlinated all but eight of the 
remaining chemicals: antinlony, arsenic, 
cadmium, chlordane, copper, 4,4'-DDT, nickel, 
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4.3.5 Groundwater 

Five chemicals were detected in groundwater in 
the A-aquifer (Table 4.12). The first step of the 
groundwater COPC selection process, evaluation 
of essential nutl'ients, eliminated zinc as a COPC. 
The calculated EDD for zinc is 0.040 mg/day, 
which is well below the RDA of 5 to 10 mg/day 
(Appendix B). The four remaining chemicals, 
tetrachloroethane, toluene, trichloroethene, and 
antimony, were evaluated using a toxicity screen 
as described in Section 2.1.2.2 and presented in 
Table C8 in Appendix C. Because the screening 
HQ exceeds 0.01, antimony was retained as a 
COPC in groundwater for the A-aquifer. The 
screening cancer risk for tetrachloroethane and 
trichloroethane exceed the 1 x 10·• screening 
criteria; these chemicals were therefore retained 
as COPCs. The three COPCs evaluated for 
groundwater in the A-aquifer are antimony, 
tetrachloroethene, and trichloroethane. 

Fom chemicals were detected in groundwater in 
the Upper 180-foot aquifer (Table 4.13). None of 
the chemicals detected in this aquifer are 
essential nutrients; therefore no chemicals were 
eliminated on this basis. The fom chemicals 
detected in the Upper 180-foot aquifer were 
evaluated using a toxicity screen, as described in 
Section 2.1.2.2 and Table C8 in Appendix C. 
Because the screening HQ exceeds 0.01 and the 
screening cancer risk exceeds 1 x 1 o-• for carbon 
tetl'achloride, this chemical was retained as a 
COPC. Tetrachloroethene and trichloroethane 
were retained as COPCs because the screening 
cancer risk exceeds 1 x 1o·•. The three COPCs 
evaluated for groundwater in the Upper 180-foot 
aquifer are carbon tetrachloride, 
tetrachloroethene, and h'ichloroethene. 

4.4 Exposure Assessment 

The methods used to identify potential exposme 
scenarios for the sites evaluated in this BRA were 
described in Section 2.2. This section discusses 
the nature and degree of potential exposme to the 
COPCs that may occm at Sites 16 and 17. 
Section 4.4.1 presents an assessment of the 
potential chemical sources and potential 
chemical migration pathways for the COPCs. 
Section 4.4.2 discusses the potential hypothetical 
receptors and pathways, and identifies the 
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receptors and pathways selected for quantitative 
evaluation. Section 4.4.3 describes the exposme 
scenarios for estimating potential exposmes and 
risks. Section 4.4.4 presents the exposme point 
concentmtions. Section 4.4.5 addresses the 
methods used to estimate exposme (dose) for all 
receptors assumed to be exposed to COPCs. 

As described in Section 4.1.2, bmied debris has 
been observed in Pete's Pond, Pete's Pond 
Extension, and the Site 17 Disposal At·ea. 
Medical wastes observed in the Site 17 Disposal 
Area and Pete's Pond Extension, and rusted 
ordnance observed in Pete's Pond Extension, may 
present physical hazards. Potential exposme to 
this bmied debris and possible hazards 
associated with exposure are not evaluated in the 
BRA. 

4.4.1 Chemical Source and 
Migration Analysis 

Section 3.0 of the Introduction to the RI (Volume 
II) discusses chemical fate and tmnsport for 
chemicals detected at the five RI sites. Section 
3.0 of the Introduction to the RI also includes a 
table of physical and chemical properties 
pertaining to environmental fate and transpmt of 
these chemicals and a discussion of potential 
chemical migration pathways. Section 5.0 of the 
Sites 16 and 17 RI (Volume II) presents a 
site-specific discussion of chemical fate and 
transport and identifies potential chemical 
migration pathways at Sites 16 and 17; the 
potential migration pathways discussed in that 
section are addressed below. 

The following potential source areas 
(i.e., retention media) at Sites 16 and 17 were 
identified: 

• Soil at Pete's Pond, as a result of historical 
dumping of refuse and: as a result of surface 
water outfalls releasing runoff and sediments 
from surrounding areas (as described in 
Section 4.1.1) 

• Soils at Pete's Pond Extension, as a result of 
historic dumping of refuse 

• Soils at the Site 17 Disposal Area, as a result 
of historic dumping of refuse 
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chemical concentration, soil type, pH (for 
metals), and other site-specific conditions. For 
example, metals in soil with a low pH 
(i.e., acidic) generally have a tendency to leach 
downward through the soil column. The soil pH 
measured at Site 16 and 17 ranges from 4.4 to 
6.6, with an average pH of approximately 5.8, 
indicating that there is little potential for metals 
to leach to groundwater. The CDDs and CDFs 
and the COPC metals detected at the site are 
expected to sorb strongly to soil particles. In 
addition, the depth to groundwater at Sites 16 
and 17 ranges from approximately 117 to 170 feet 
bgs, as discussed in Section 4.1.1.2. For these 
reasons, chemical migration of the COPCs to 
groundwater at this site is considered unlikely 
and was not quantitatively evaluated in this BRA. 
The results of soil leaching modeling conducted 
for Sites 16 and 17 are discussed in Volume II, 
Sites 16 and 17 Remedial Investigation, 
Section 4.6. 

4.4.1.5 Summary of Chemical 
Source and Migration 
Analysis 

To summarize, the emission of fugitive dust was 
considered the only likely chemical migration 
pathway and was therefore quantitatively 
evaluated in the risk assessment for Sites 16 
and 17. 

4.4.2 Potential Receptors and 
Exposure Pathways 

This section identifies the hypothetical receptors 
who might be exposed to COPCs at each of the 
areas at Sites 16 and 17 and defines the potential 
exposure pathways tln·ough which the receptors 
could contact COPCs. The general methods used 
to identify receptors were discussed in 
Sections 2.2, 2.2.2, and 2.2.3. Section 4.1 
describes the general site topography, current and 
possible future land uses, and cunent and 
possible future demographics of the sites, and 
forms the basis of the exposme assessment for 
this site. Because the site is essentially inactive, 
there are no likely current receptors. Therefore, 
only possible future receptors at the sites are 
considered in this BRA. 
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Projected future land use is different for Sites 16 
and 17, as discussed in Section 4.1.2, and fom 
distinct areas have been defined within Sites 16 
and 17, as discussed in Section 4.1.1. Therefore, 
possible future receptors are identified separately 
for each of the fom areas at Sites 16 and 17: the 
DOL Maintenance Yard, Pete's Pond, Pete's Pond 
Extension, and the Site 17 Disposal Area. For 
receptors potentially exposed to soil, the 
following exposure pathways were evaluated in 
this BRA: ingestion of soil, dermal contact with 
soil, and inhalation of airborne dust. For 
receptors potentially exposed to groundwater, 
exposure via ingestion of groundwater and 
inhalation of vapors dming domestic use of 
groundwater were evaluated in this BRA. 
Discussions of the possible receptors for each 
area follow. 

4.4.2.1 DOL Maintenance Yard 

Possible futme receptors who may be exposed to 
chemicals in soil from 0 to 2 feet bgs at the DOL 
Maintenance Yard include: 

• Commercial workers 

• Nearby offsite residents 

Possible futme receptors who may be exposed to 
chemicals in soil from 0 to 10 feet bgs include: 

• Onsite construction workers 

• Onsite utility workers 

Exposme of possible futme receptors to soil 
greater than 10 feet bgs is not expected. 

As discussed in Section 4.1.2, futme land use 
plans indicate that public agency corpomtion 
yards will be developed in the area, including 
the DOL Maintenance Yard. Due to the size, 
location, and topography of the DOL 
Maintenance Yard, it is possible that offices, 
warehouses, garages, or other buildings 
associated with the corporation yards may be 
developed in this immediate area. Commercial 
workers may therefore be present. Offsite 
residents might be exposed to chemicals in soil 
at the DOL Maintenance Yard via inhalation of 
dust. However, due to the limited area of 
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Text Revisions 
Volume Ill, Sites 16 and 17 

Page47 

In Volume m, Sites 16 and 17 delete third and fourth sentences of the first paragraph, second column of 
page 47 and replace with: 

Exposures from potential trespassing on Pete's Pond are evaluated for a student or faculty 
member at the proposed CSU Monterey Bay Campus. 

In Volume ill, Sites 16 and 17 first bullet, second column of page 47, replace "student resident" with 
"student/faculty." 

Volume Ill 
T34932-H 
October 19, 1995 
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Text Revisions 
Volume Ill, Sites 16 and 17 

Page48 

In Volume m, Sites 16 and 17, fifth sentence, first paragraph, first colmnn of page 48, delete: "resident, 
as discussed in Section 4.4.2.2" and replace with: "or faculty member at the proposed CSU Monterey 
Bay Campus." 

In Volume ill, Sites 16 and 17, third bullet, first column of page 48, delete "resident" and replace with "or 
faculty." 
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Text Revisions 
Volume Ill, Sites 16 and 17 

Page 48 and 49 

In Volume m, Sites 16 and 17, fourth sentence, last paragraph, second column of page 48 (and first 
column of page 49), delete remainder of paragraph starting with "Although", to the end of the paragraph 
(which continues on to the top of page 49). 

Replace with: 

For this BRA it is assumed that students and faculty would be working in the artists' 
studios. Although other student/faculty or visitors may be present in the area, the 
student/faculty working in the studios would have the highest exposure. 
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4.0 Baseline Risk Assessment for Sites 16 and 17 

Possible futme receptors who may be exposed to 
chemicals in soil from 0 to 10 feet bgs include: 

• Onsite constmction workers 

• Utility workers. 

Exposme of possible futme receptors to soils 
greater than 10 feet bgs is not expected. 

AB discussed in Section 4.1.2, public agency 
corporation yards are to be developed in the area 
of Fort Ord which includes Site 16. The Pete's 
Pond Extension area of Site 16 is also unlikely to 
be developed due to its limited size and location, 
as described in Section 4.1.1. Therefore, 
commercial workers are not expected to be 
present at or near Pete's Pond Extension. 
Trespassers could potentially enter this area. The 
hypothetical trespasser was assumed to be a 
nearby student resident, as discussed in 
Section 4.4.2.2. The offsite resident and 
commercial worker might be exposed to 
chemicals in soil at Pete's Pond Extension via 
inhalation of dust. HoweveT, due to its 
substantial vegetative cover and limited size, 
significant dust emission from this area is 
consid8Ted unlikely. An onsite construction 
worker receptor is not likely to be present at 
Pete's Pond Extension because construction 
activities are unlikely to occm on this relatively 
small, vegetated, and sloped area. However, 
development in areas near Pete's Pond Extension 
may require installation and maintenance of 
utility lines along adjacent roadways by utility 
workeTs. Therefore, the following receptms are 
selected for quantitative evaluation at Pete's Pond 
Extension: 

• Nearby student resident/trespasser exposed to 
chemicals in smface soil (0 to 2 feet bgs) via 
ingestion of and dermal contact with soil, 
and inhalation of dust 

• Futme onsite utility worker exposed to 
chemicals in subsurface soil (0 to 10 feet bgs) 
via ingestion of and dBlmal contact with soil, 
and inhalation of dust. 

Volume Ill 
T34931·H 
November 22, 1994 

4.4.2.4 Site 17 Disposal Area 

Possible futme onsite receptors who may be 
exposed to chemicals in soil from 0 to 2 feet bgs 
at the Site 17 Disposal Area include: 

• Students at the proposed California State 
University campus 

• Faculty at the proposed California State 
University campus 

• Administrative staff at the proposed 
Califomia State University 

• Visitors to the proposed California State 
University 

• Nearby offsite commercial workers 

• Nearby offsite residents. 

Possible futme receptors who may be exposed to 
chemicals in soil from 0 to 10 feet bgs include: 

• Onsite constmction workers 

• Onsite utility workers. 

Exposme of possible futme receptors to soils 
greater than 10 feet bgs is not expected. 

Most soils in the Site 17 Disposal Area are 
cmrently covered by asphalt or concrete 
pavement. For this BRA, it was assumed that 
pavement might be removed in the future and 
that no clean soil cover would be placed over 
exposed soils. 

As discussed in Section 4.1.2, the proposed 
California State University Monterey Bay Campus 
is to be built in an area of Fort Ord of which 
Site 17 is a part. Student housing, lectme 
facilities, and other futme buildings will most 
likely be built in areas already developed 
(i.e., existing buildings on the Main Garrison east 
of Site 17). Current land use plans indicate than 
the Site 17 area will be landscaped and will have 
artist studios and warehouses. Although 
residential development is unlikely to occm near 
Site 17, for the BRA it was assumed that student 
housing may be located at or near what is now 
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Text Revisions 
Volume Ill, Sites 16 and 17 

Page 49 

In Volume ill, Sites 16 and 17 first bullet of the first column of page 49 delete, "onsite student resident" 
and replace with, "faculty/student at the artists studios." 

In Volume ill, Sites 16 and 17, second sentence, first paragraph, second column of page 49, delete 
"resident" and insert "/faculty artist" immediately after "The hypothetical student." 
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Text Revisions 
Volume Ill, Sites 16 and 17 

Page 50 

In Volume m, Sites 16 and 17, Section 4.4.3.1 heading on page 50, replace "Student Resident' with 
"Student/Faculty Artist." 

In Volume ill, Sites 16 and 17, first sentence, first paragraph, first column of page 50, replace "student 
resident" with "student/faculty artist", and replace "student resident/trespasser" with "student/faculty 
trespassern. 

In Volume m, Sites 16 and 17, first and fourth bullets of the first column of page 50, replace "Student 
resident" with "Student/faculty artist." 

In Volume ill, Sites 16 and 17 second and third bullets of the first column of page 50, replace "Student 
resident/trespasser," with "Student/faculty trespasser." 

In Volume ill, Sites 16 and 17 first sentence, of the second paragraph of the first column of page 50, 
replace "the student resident" and "student resident/trespasser" with "the student/faculty artist" and 
"student/faculty trespasser," respectively. 

In Volume ill, Sites 16 and 17 delete completely the third paragraph of the first column of page 50 and 
insert: 

Future artisfs studios at the proposed university campus were assumed to be constructed in the Site 17 
Disposal Area. The student/faculty artist was assumed to have a studio on campus an average of 5 
years (average ED= 5 years) and a maximum of 25 years (RME ED= 25 years). Based on an average 
two-semester school year, the student/faculty artist was assumed to be at CSU 7 days per week for 
approximately 33 weeks (average EF = 230 days per year). If the student/faculty artist remains on 
campus for an additional 10-week summer semester, total time at CSU would be approximately 43 
weeks, 7 days per week (RME EF = 300 days per year). 

In Volume ill, Sites 16 and 17, first sentence, first paragraph, second column of page 50, replace 
"students" with "students/faculty." 

In Volume ill, Sites 16 and 17, first bullet, second column of page 50, replace "Twenty" with "Sixteen." 
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4.0 Baseline Risk Assessment for Sites 16 and 17 

4.4.3.1 Student Resident 

The hypothetical student resident and student 
resident/trespasser receptors are included for 
quantitative evaluation in the following areas at 
Sites 16 and 17. 

• Student resident exposed to soil at the 
Site 17 Disposal Area 

• Student resident/trespasser exposed to soil at 
Pete's Pond 

• Student resident/trespasser exposed to soil at 
Pete's Pond Extension 

• Student resident exposed to groundwater 
beneath Sites 16 and 17. 

For this BRA, the student resident and student 
resident/trespasser receptors were assumed to be 
the same receptor, and potential exposures were 
combined for all areas to represent a single, 
maximally exposed receptor. This future 
hypothetical receptor is hereafter Teferred to as 
the student resident receptor. 

Future student housing at the proposed 
university campus was assumed to be 
constructed in the Site 17 Disposal ATea. As 
discussed in Section 4.1.2, student housing is 
more likely to be located east of Site 17 in the 
developed areas of the Main Garrison, but it is 
conservatively assumed that dormitories might be 
constructed on Site 17 in the futme. The student 
resident was assumed to live on campus an 
average of 3 years (average ED = 3 yem·s) and to 
spend a maximum of 5 years in residence (RME 
ED = 5 years) in the dormitories on Site 17. 
Based on an average two-semester school year, 
the student resident was assumed to be in 
residence 7 days per week for approximately 
33 weeks (average EF = 230 days per year). If 
the student remains on campus for an additional 
10-week summer semester, total time in Tesidence 
would be approximately 43 weeks, 7 days per 
week (RME EF = 300 days per year). These are 
considered conservative estimates given that 
dormitories are likely to be located in areas other 
than Site 17 and that students are likely to reside 
in off-campus residences for part of their time of 
attendance at the university. 

Volume Ill 
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November 22, 1994 

Although precise futme land use for the Pete's 
Pond and Pete's Pond Extension areas are 
unknown, students might be present in these 
areas for such activities as waiting at a bus stop 
or walking thmugh on their way to other areas of 
campus. Therefore, it was assumed that 
0.25 homs might be spent at both the Pete's Pond 
and Pete's Pond Extension areas. The following 
ETs were therefore used to evaluate potential 
exposmes: 

• Twenty homs per day at the Site 17 Disposal 
AI·ea, for both the average and RME scenarios 

• One-half hom per day at Pete's Pond and 
Pete's Pond Extension (i.e., 15 minutes each), 
for the average and RME scenarios. 

The remaining 3.5 homs per day was assumed to 
be spent off site. 

The FI term is used to evaluate exposure to soil 
via ingestion and dermal contact; this term 
accounts for the fact that the time the receptor 
spends outdoors is divided among the three areas 
evaluated here and other areas offsite where the 
receptor contacts soil. To estimate the RME FI at 
each area, the receptor was conservatively 
assumed to receive 100 percent of his or her 
daily exposme to soil via ingestion or dermal 
contact while at Sites 16 and 17. It was also 
necessary to identify the FI for each of the three 
areas where the student might be exposed to soil. 
Because the student was assumed to spend a 
maximum of 15 minutes per day at both Pete's 
Pond and Pete's Pond Extension, it was assumed 
that a relatively small proportion of total 
exposures to soil would occm at either of these 
areas. An FI of 0.1 was assumed for both Pete's 
Pond and Pete's Pond Extension. Therefore, it 
was assumed that 80 percent of the daily 
exposure to soil would occur at the Site 17 
Disposal Area (FI = 0.8), 10 percent of the daily 
exposure would occur at Pete's Pond (FI = 0.1), 
and 10 percent would occur at Pete's Pond 
Extension (FI = 0.1). For the average scenario, 
the receptor was assumed to receive 50 percent 
of his or her daily exposure to soil via ingestion 
or dermal contact while at Sites 16 and 17. The 
average FI was therefore assumed to be one-half 
the RME FI for each area. The average FI for the 
Site 17 Disposal Area was assumed to be 0.4, and 
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Text Revisions 
Volume Ill, Sites 16 and 17 

Pages 51 and 52 

In Volume ill, Sites 16 and 17 last sentence of the sixth paragraph of the second column of pages 51 aud 
52, replace "student resident receptor" with "student/faculty artist receptor." 

Volume Ill 
T34932·H 
October 19, 1995 

Harding Lawson Associates BHHRA 
51r and 52r 



Text Revisions 
Volume Ill, Sites 16 and 17 

Page 52 

In Volume ill, Sites 16 and 17, in the second sentence of the fourth paragraph of the first colmnn of 
page 52 replace "student resident" with "student/faculty artist." 

In Volume m, Sites 16 and 17, in the first paragraph of Section 4.6 replace "student residenf' with 
"student/faculty artist." 

In Volume ill, Sites 16 and 17, in the Section 4.6.1.1 header of page 52 replace "Student Resident" with 
"Student/Faculty Artist." 

In Volmne m, Sites 16 and 17, in first sentence of the sixth paragraph of the second column of page 52 
replace "student resident" with "student/faculty artist." 
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4.0 Baseline !Jisk Assessment for Sites 16 and 17 

resident receptor. The EPCs used for evaluation 
of ingestion of soil, ingestion of groundwater, and 
dermal contact with soil were represented by the 
measured soil or groundwater concentrations of 
the COPCs, as defined in Section 2.2.7. The 
EPCs used to evaluate inhalation of dust were 
estimated by multiplying the soil concentrations 
of the COPCs by the site-specific PM10 value, as 
discussed in detail in Section 2.2.8. The soil and 
air EPCs are presented in Tables 4.15, 4.16, 4.17, 
and 4.18 for each area at Sites 16 and 17. 
Groundwater EPCs are presented in Table 4.19. 

The student resident receptor was assumed to be 
exposed to chemicals detected at the soil smface 
in the Site 17 Disposal Area, Pete's Pond, and 
Pete's Pond Extension. This receptor was 
assUllled not to engage in activities (e.g., digging) 
that would expose him or her to soil at depths 
greater than 2 feet. The EPCs used for the 
student receptor in these areas were, therefore, 
the COPC concentrations detected in soil at 0 to 
2 feet bgs. The utility worker and construction 
worker receptors were assUllled to engage in 
activities (e.g., digging) that would expose him 
or her to soil at greater depths. The EPCs used 
for 1he utility worker at Pete's Pond Extension 
and the construction worker at the Site 17 
Disposal AJ.'8a were, therefore, the COPC 
concentrations detected in soil at 0 to 10 feet bgs 
in these areas. The commercial worker receptor 
was assumed to be exposed to chemicals detected 
at the soil surface at the DOL Maintenance Yard. 
This receptor was assumed not to engage in 
activities (e.g., digging) that would expose him or 
her to soil at depths greater than 2 feet. 

4.4.5 Estimation of Exposure 
(Dose) 

The mlllhods for estimating the potential dose 
associated with presumed exposure to all COPCs 
(except lead) are presented in detail in 
Section 2.2.4. Exposure (dose) is estimated with 
an EPC and site-, receptor-, and pathway-specific 
exposure assumptions. The EPCs for each area at 
Sites 16 and 17 are presented in Section 4.4.4. 
Section 2.2 .5 presents the receptor- and 
pathway-specific exposure assumptions used for 
all the sites evaluated in this risk assessment; 
assUlllptions specific to Sites 16 and 17 are 
pmsented in Section 4.4.3. The equations used 
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to estimate exposure dose are presented in 
Section 2.2.4. The dose calculations for each 
potential receptor at Sites 16 and 17 are 
presented in Appendix E. 

Because of its unique toxicological properties, 
potential exposure to lead was evaluated for 
Sites 16 and 17 as described in Section 2.2.9. 
The results of the lead evaluation are discussed 
below in Section 4.6. 

4.5 Toxicity Assessment 

The methods used to evaluate the potential toxic 
effects of the COPCs at Sites 16 and 17 are 
presented in detail in Section 2.3. The toxicity 
values (RIDs and SFs) used to quantitatively 
evaluate the exposure pathways fDl' Sites 16 and 
17 are presented in Table 2.9. 

4.6 Risk Characterization 

The methods used to estimate potential adverse 
noncancer health effects and potential 
upper-bound cancer risks associated with 
exposure of the hypothetical receptors to the 
COPCs detected at Sites 16 and 17 are discussed 
in detail in Section 2.4. The following sections 
present the results of the risk characterization for 
the student resident, utility worker, construction 
worker, and commercial worker receptors at 
Sites 16 and 17. Possible noncancer health 
effects are presented in Section 4.6.1, followed 
by potential cancer risks in Section 4.6.2, and 
results of the lead exposure evaluation in 
Section 4.6.3. 

4.6.1 Possible Noncancer Health 
Effects 

Potential noncancer health effects are 
summarized below for each receptor. 

4.6.1.1 Student Resident 

Estimated hazard indices (His) for the student 
resident receptor are presented in Tables E8 - E15 
in Appendix E; total His for each area and 
pathway are summarized in Table 4.20. 

As discussed in Section 4.4.2.5, COPCs in the 
Upper 180-foot and the A-aquifers were 
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Text Revisions 
Volume Ill, Sites 16 and 17 

Page 53 

In Volume ill, Sites 16 and 17, in the Section 4.6.2.1 header of page 53 replace "Student Resident" with 
"Student/Faculty Artist." 

In Volume m, Sites 16 and 17, in the second full sentence of the first paragraph of the first column of 
page 53 replace "0.03" with "0.003." 
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T34932-H 
October 19, 1995 
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Text Revisions 
Volume Ill, Sites 16 and 17 

Page 54 

In Volwne ill, Sites 16 and 17, in the first sentence of the first full paragraph of the first column of 
page 54 replace "5 x w·•" with "B x 1 a·•." 

In Volume ill, Sites 16 aud 17, in the first sentence of the first full paragraph of the first column of 
page 54 replace "1 x 10"7

" with "5 x 10·'." 

In Volume ill, Sites 16 and 17, in the second sentence of the first full paragraph of the first colwnn of 
page 54 replace "4 x 10"9

" with "7 x 10·•." 

In Volwne ill, Sites 16 and 17, in the second sentence of the first full paragraph of the first column of 
page 54 replace "1 x 1a-'" with "6 x 1a·'." 

In Volwne ill, Sites 16 and 17, in the third sentence of the first full paragraph of the first column of 
page 54 replace "1 x 10"7

" with "2 x 10·'." 

In Volwne ill, Sites 16 and 17, in the third sentence of the first full paragraph of the first column of 
page 54 replace "7 x 10-711 with 114 x 10·6

•
11 

In Volume ill, Sites 16 and 17, in the fourth sentence of the first full paragraph of the first column of 
page 54 replace "3 x 10"'" with "4 x 10·•." 

In Volume ill, Sites 16 and 17, in the fourth sentence of the first full paragraph of the first column of 
page 54 replace "4 x 10"7

" with "2 x 10·'." 

In Volwne m, Sites 16 and 17 in the first sentence of the second full paragraph of the first colwnn of 
page 54 replace "1 x 1a-'" with "2 x 1a·'." 

In Volwne ill, Sites 16 and 17 in the first sentence of the second full paragraph of the first column of 
page 54 replace "9 X 10""' with "5 X 1 a·'." 

In Volwne ill, Sites 16 and 17, in the second sentence of the second full paragraph of the first colwnn of 
page 54 replace "3 x 10"8

" with "4 x 1 a·•." 

In Volume ill, Sites 16 and 17, in the second sentence of the second full paragraph of the first column of 
page 54 replace "7 x 10"7

" with "2 x 1a·'." 

In Volume ill, Sites 16 and 17, delete the third sentence of the second full paragraph of the first column 
of page 54 replace with: 

All estimated lifetime cancer risks are either below or at the low end of the EPA target 
risk range of 1 x 10"6 to 1 x 10"4

, indicating that the total estimated cancer risks for the 
student/faculty artist receptors are at or below EPA-defined levels of concern. 
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4.0 Baseline Risk Assessment for Sites 16 and 17 

to the COPCs in the Upper 180-aquifer and the 
A-aquifer are presented separately in Table 4.24. 

The estimated multipathway cancer risks for 
exposmes at Pete's Pond are 5 x 10'9 and 1 x 10·7 

for the average and RME scenarios, respectively. 
The estimated multipathway cancer risks for 
exposmes at Pete's Pond Extension are 4 x 1 o·' 
and 1 x 10'7 for the average and RME scenarios, 
respectively. The estimated multipathway cancer 
risks for exposmes to groundwater in the Upper 
180-foot aquifer and soil at the Site 17 Disposal 
Area are 1 x 10·7 and 7 x 10·7 for the average and 
RME scenarios, respectively. The estimated 
multipathway cancer risks for exposmes to 
groundwater in the A-aquifer and soil at the 
Site 17 Disposal Area are 3 x 10·' and 4 x 10'7 for 
the average and RME scenarios, respectively. 

The estimated lifetime cancer risk resulting from 
exposme to groundwater in the Upper 180-foot 
aquifer plus soil at all three areas are 1 x 10'7 and 
9 x 1 o·' for the average and RME scenarios, 
respectively. The estimated lifetime cancer risk 
from exposme to groundwater in the A-aquifer 
plus soil in all three areas are 3 x 10'8 and 
7 x 10·7 for the average and RME scenarios, 
respectively. All estimated lifetime cancer risks 
are below the EPA target risk range of 1 x 10'6 to 
1 x 10"', indicating that the total estimated cancer 
risks for the student resident receptor are below 
EPA-defined levels of concern. 

4.6.2.2 Utility Worker 

Estimated cancer risks for the utility worker 
receptors are presented in Tables E16 through 
E19 in Appendix E. Total cancer risks for each 
area and pathway are summarized in Table 4.25. 
The estimated lifetime cancer risks for the utility 
worker at Pete's Pond are 1 x 10'9 and 7 x 10·' for 
the average and RME scenarios, respectively. 
The estimated lifetime cancer risks for the utility 
worker at Pete's Pond Extension are 1 x 10·' and 
7 x 10 .. for the average and RME scenarios, 
respectively. All estimated lifetime cancer risks 
are below the EPA target risk range of 1 x 1 0'6 to 
1 x 10"', indicating that the total estimated cancer 
risks for the utility worker receptors at Pete's 
Pond and Pete's Pond Extension are below EPA­
defined levels of concem. 
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4.6.2.3 Construction Worker 

Estimated cancer risks for the consbuction 
worker receptors are presented in Tables E20 
th1'0ugh E23 in Appendix E. Total cancer risks 
for each area and pathway are sununarized in 

· Table 4.26. 

The estimated lifetime cancer risks for the 
consbuction worker receptor at the Site 17 
Disposal Area are 2 x 1 o·• and 1 x 10·• for the 
average and RME scenarios, respectively. 
Estimated cancer risks for this receptor are at or 
below the EPA target risk range of 1 x 10·' to 
1 x 10"', indicating that the total estimated cancer 
risks for this receptor worker are at or below 
EPA-defined levels of concem. 

The estimated lifetime cancer risks for the 
construction worker receptor at the DOL 
Maintenance Yard are 3 x 10·' and 2 x 1 o·' for 
the average and RME scenarios, respectively. 
Approximately 98 percent of the total RME risk 
is due to arsenic in soil. Arsenic was detected 
above background in only 1 of 11 samples 
collected in soil 0 to 10 feet bgs. This sample 
was collected from near the fenceline in the 
northwest portions of the site, and does not 
appear to be representative of site-wide 
conditions. However, this data was included in 
the BRA, resulting in an RME arsenic 
concentration of 15.7 mg/kg. The background 
arsenic concentration for soil greater than 2 feet 
bgs is 4.5 mg/kg; therefore, approximately 
29 percent of the risks due to arsenic may be 
attributed to background concenu·ations of 
arsenic in soil. The risk associated with the 
incremental arsenic concenu·ation above 
background (i.e., 11.2 mg/kg) is 1 x 10'6, 

The estimated lifetime cancer risk for the RME 
scenarios are at the low end of the EPA target 
risk range of 1 x 10·' to 1 x 10"', indicating that 
the total estimated cancer risks for the utility 
worker receptors at Pete's Pond and Pete's Pond 
Extension are at or below EPA-defined levels of 
conce1n. 
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Text Revisions 
Volume Ill, Sites 16 and 17 

Page 55 

In Volume m, Sites 16 and 17, in the first column in the paragraph under Section 4.6.3 of page 55, 
replace "student resident" with "student/faculty artist." 

Volume m, Sites 16 and 17, in the last sentence under Section 4.6.3 of page 55, replace "Table 4.24" with 
"Table 4.28." 

Volume m, Sites 16 and 17, in the first and second sentence of the third paragraph of the second column 
of page 55, replace "student resident" with "student/faculty artist." 
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Text Revisions 
Volume Ill, Sites 16 and 17 

PageS& 

In Volume III, Sites 16 and 17, in the second full sentence of the only paragraph of page 56 replace 
"student resident" with "student/faculty artist." 

Volume III, Sites 16 and 17, delete the third full sentence of the only paragraph of page 56, and replace 
with: 

RME cancer risks for the commercial worker (1 x 10'5) and the student/faculty artist 
(5 x 10'6} are within the EPA target risk range. 
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4.0 Baseline Risk Assessment for Sites 16 and 17 

noncancer His at or below the EPA target HI of 1. 
Therefore, adverse noncancer health effects are 
not expected for the receptors evaluated. For the 
student resident, constmction worker, and utility 
worker receptors the results of the BRA indicate 
that potential exposmes to COPCs will result in 
adjusted multipathway cancer risks at or below 
the EPA target range of 1 x 10~ to 1 x 10'6, For 
the commercial worker receptor, the estimated 
cancer risk for the RME scenario is 1 x 10'5, 

which is within the EPA target risk range. In 
addition, the results indicate that all exposmes to 
lead evaluated in this BRA result in blood-lead 
level estimates below EPA's 10 flog/dl threshold 
level of concern (1990e). Therefore, potential 
adverse health effects resulting from exposme to 
COPCs at Sites 16 and 17 are not expected. 
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SECTION 4.0 
TABLES AND PLATES 



Table 4.1a. Statistical Data Summary of Chemicals Detected In Surface Soil (0 to 2 feet bgs) 
Sites 16 and 17, DOL Maintenance Yard 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 

Frequency Minimum 
Number of Detection 

of Number of Detection Value 
Chemical Detections Analyses (percent) (mg!kg) 

Antimony 1 3 33.3 6.90E-01 
Arsenic 3 3 100.0 1.80E+OO 
B[a)P-TE 1 3 33.3 2.30E-05 
Cadmium 1 3 33.3 2.40E+OO 
Chromium /a/ 3 3 100.0 1.02E+Ol 
Copper 3 3 100.0 6.80E+OO 
Lead 3 3 100.0 3.40E+OO 
Mercury 1 3 33.3 3.40E-01 
Nickel 2 3 66.7 6.00E+OO 
TCDD-TE 3 3 100.0 Z.OOE-08 
TotalcPAH 1 3 33.3 2.30E-03 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 
6.90E-01 6.90 X 10 A -1. 

Not applicable. 

/a/ No samples were analyzed for hexavalent chromium. 
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Fort Ord, California 

Standard 
Deviation 

Depth Maximum Depth of the 
of Detection of Arithmetic Arithmetic 

Minimum Value Maximum Mean Mean 
(feet) (mglkg) (feet) (mglkg) (mg!kg) 

-- 6.90E-01 -- 3.80E-01 2.70E-01 
. - 2.23E+01 -- 8.73E+OO 1.18E+01 
-- 2.30E-05 -- 2.15E-05 1.30E-03 
-- 2.40E+OO -- 1.10E+OO 1.13E+OO 
-- 3.17E+01 -- 1.BOE+01 1.19E+01 
-- 5.31E+01 -- 3.39E+01 2.41E+01 
-- 9.84E+01 -- 4.12E+01 5.04E+01 
- - 3.40E-01 -- 1.30E-01 1.80E-01 
-- 1.03E+01 -- 6.27E+OO 3.91E+OO 
-- 5.76E-06 -- 2.09E-06 3.19E-06 
- - 2.30E-03 -- 2.15E-03 1.30E-04 

Harding Lawson Associates 

95% Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mglkg) (mglkg) 

9.10E-01 6.90E-01 
3.18E+01 2.23E+01 
2.30E-05 2.30E-05 

3.31E+OO 2.40E+OO 
4.13E+01 3.17E+01 
8.12E+01 5.31E+01 
1.40E+02 9.84E+01 
4.90E-01 3.40E-01 
1.39E+01 1.03E+01 
8.33E-06 5.76E-06 
2.41E-03 2.30E-03 

Sites 16 and 17 
1 of 1 



Table 4.1 b. Statistical Data Summary of Chemicals Detected in Subsurface Soil (2 to 10 feet bgs) 
Sites 16 and 17, DOL Maintenance Yard 

Volume Ill - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 
Number of 

of Number of Detection 
Chemical Detections Analyses (percent) 

Acetone 1 8 12.5 
Arsenic 7 8 87.5 
Beryllium 2 8 25.0 
Bis(2-ethylhexyl)phthalate 1 9 11.1 
Chromium /a/ 8 8 100.0 
Copper 8 8 100.0 
Di-n-butylphthalate 1 9 11.1 
Dibenzofuran 1 9 11.1 
Fluorene 2 9 22.2 
Lead 7 8 87.5 
Methyl ethyl ketone 1 8 12.5 
2-Methylnaphthalene 4 9 44.4 
Naphthalene 4 9 44.4 
Nickel 8 8 100.0 
Phenanthrene 3 9 33.3 
Zinc 8 8 100.0 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 
7.70£-02 7.70 X 10A-2. 

Ia/ No samples were analyzed for hexavalent chromium. 

Volume Ill 
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Detection of Detection of 
Value Minimum Value Maximum 

[mglkg) [feet) [mglkg) [feet) 

7.70E-02 5.50 7.70E-02 5.50 
4.10E-01 5.50 1.70E+OO 5.50 
2.00E-01 5.00 2.10E,01 9.00 
3.90E+OO 3.00 3.90E+OO 3.00 
1.38E+01 9.00 2.13E+01 5.50 
2.30E+OO 9.00 3.40E+OO 5.50 
9.50E-02 3.00 9.50E-02 3.00 
4.10E-01 3.00 4.10E-01 3.00 
6.70E-01 6.00 1.10E+OO 3.00 
1.90E+OO 9.00 3.80E+OO 5.50 
2.70E-02 5.50 2.70E-02 5.50 

1.70E+OO 7.50 8.60E+OO 3.00 
7.00E-01 6.50 3.70E+OO 6.00 
6.70E+OO 9.00 1.40E+01 5.50 
1.90E-01 6.50 1.80E+OO 3.00 
7.40E+OO 5.00 9.60E+OO 5.50 

Harding Lawson Associates 

Standard 
Deviation 

of the 
Arithmetic Arithmetic 

Mean Mean 
[mglkg) (mglkg) 

1.44E-02 2.53E-02 
1.06E+OO 5.40E-01 
1.20E-01 5.00E-02 

1.15E+OO 1.31E+OO 
1.62E+01 2.38E+OO 
2.91E+OO 4.00E-01 
7.25E-01 8.42E-01 
5.96E-01 7.64E-01 
4.69E-01 3.75E-01 
2.73E+OO 1.01E+OO 
8.19E-03 7.60E-03 

2.42E+OO 3.55E+OO 
8.72E-01 1.17E+OO 

9.59E+OO 2.45E+OO 
5.38E-01 5.96E-01 

8.63E+OO 8.40E-01 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
[mglkg) [mglkg) 

6.40E-02 6.40E-02 
2.11E+OO 1.70E+OO 
2.20E-01 2.10E-01 
3.72E+OO 3.72E+OO 
2.08E+01 2.08E+01 
3.69E+OO 3.40E+OO 
2.37E+OO 9.50E-02 
2.09E+OO 4.10E-01 
1.20E+OO 1.10E+OO 
4.71E+OO 3.80E+OO 
2.31E-02 2.31E-02 

9.38E+OO 8.60E+OO 
3.17E+OO 3.17E+OO 
1.44E+01 1.40E+01 
1.71E+OO 1.71E+OO 
1.03E+01 9.60E+OO 

Sites 16 and 17 
1 of 1 



Table 4.1c. Statistical Data Summary of Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) 
Sites 16 and 17, DOL Maintenance Yard 

Volume Ill -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Depth Maximum Depth of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses 

Acetone 1 
Antimony 1 
Arsenic 10 
B(a)P-TE 1 
Beryllium 2 
Bis(2-ethylhexyl)phthalate 1 
Cadmium 1 
Chromium /a/ 11 
Copper 11 
Di-n-butylphthalate 1 
Dibenzofuran 1 
Fluorene 2 
Lead 10 
Mercury 1 
Methyl ethyl ketone 1 
2-Methylnaphthalene 4 
Naphthalene 4 

Volume Ill 
u:\riskpro\ftord\<;tats\DOL0-10.XLS 
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8 
11 
11 
3 

11 
9 

11 
11 
11 
9 
9 

12 
11 
11 
8 
9 

12 

(percent) 

12.5 
9.1 

90.9 
33.3 
18.2 
11.1 
9.1 

100.0 
100.0 
11.1 
11.1 
16.7 
90.9 
9.1 

12.5 
44.4 
33.3 

(mglkg) (feet) (mglkg) (feet) (mg/kg) (mg/kg) 

7.70E-02 5.50 7.70E-02 5.50 1.44E-02 2.53E-02 
6.90E-01 -- 6.90E-01 -- 2.26E+OO 1.28E+OO 
4.10E-01 5.50 2.23E+01 -- 3.15E+OO 6.38E+OO 
2.30E-05 -- 2.30E-05 -- 2.15E-05 1.30E-03 
2.00E-01 5.00 2.10E-01 9.00 1.20E-01 5.00E-02 
3.90E+OO 3.00 3.90E+OO 3.00 1.15E+OO 1.31E+OO 
2.40E+OO -- 2.40E+OO -- 5.20E-01 6.30E-01 
1.02E+01 -- 3.17E+01 -- 1.67E+01 5.74E+OO 
2.30E+OO 9.00 5.31E+01 -- 1.14E+01 1.81E+01 
9.50E-02 3.00 9.50E-02 3.00 7.25E-01 8.42E-01 
4.10E-01 3.00 4.10£-01 3.00 5.96E-01 7.64E-01 
6.70E-01 6.00 1.10E+OO 3.00 3.57E-01 3.79E-01 

1.90E+OO 9.00 9.84E+01 -- 1.32E+01 2.88E+01 
3.40E-01 -- 3.40E-01 -- 8.00E-02 9.00E-02 
2.70E-02 5.50 2.70E-02 5.50 8.19E-03 7.60E-03 

1.70E+OO 7.50 8.60E+OO 3.00 2.42E+OO 3.55E+OO 
7.00E-01 6.50 3.70E+OO 6.00 7.06E-01 1.05E+OO 

Harding Lawson Associates 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95% UCLand 
the Arithmetic Maximum 

Mean 
(mg/kg) 

6.40E-02 
4.77E+OO 
1.57E+01 
2.30E-05 
2.00E-01 

3.72E+OO 
1.75E+OO 
2.79E+01 
4.68E+01 
2.37E+OO 
2.09E+OO 
1.10E+OO 
6.97E+01 
2.50E-01 
2.31E-02 

9.38E+OO 
2.76E+OO 

Concentrations 
(mg/kg) 

6.40E-02 
6.90E-01 

1.57E+Ol 
2.30E-05 
2.00E-01 

3.72E+OO 
1.75E+OO 
2.79E+01 
4.68E+01 
9.50E-02 
4.10E-01 

1.10E+OO 
6.97E+01 
2.50E-01 
2.31E-02 

8.60E+OO 
2.76E+OO 

Sites 16 and 17 
1 of2 



Table 4.1c. Statistical Data Summary of Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) 
Sites 16 and 17, DOL Maintenance Yard 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Depth Maximum Depth of the 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
Number of Detection of Detection of Arithmetic Arithmetic the Arithmetic Maximum 

of Number of Detection 
Chemical Detections Analyses (percent) 

Nickel 10 
Phenanthrene 3 
TCDD-TE 3 
Total cPAH 1 
Zinc 

bgs 
mg/kg 
7.70E-02 

8 

Below ground surface. 
Milligrams per kilogram. 
7.70 X 10~-2. 

Not applicable. 

11 90.9 
12 25.0 
3 100.0 
3 33.3 

11 72.7 

/a/ No samples were analyzed for hexavalent chromium. 

Volume Ill 
u:\riskpro\ftord\stats\DOLO-lO.XLS 
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Value Minimum Value Maximum 
(mg/kg) (feet) {mg/kg) (feet) 

6.00E+OO -- 1.40E+01 5.50 
1.90E-01 6.50 1.80E+OO 3.00 
2.00E-08 -- 5.76E-06 --
2.30E-03 -- 2.30E-03 --
7.40E+OO 5.00 9.60E+OO 5.50 

Harding Lawson Associates 

Mean Mean 
(mg/kg) (mg/kg) 

8.68E+OO 3.11E+OO 
4.19E-01 5.51E-01 
2.09E-06 3.19E-06 
2.15E-03 1.30E-04 

1.53E+Ol 1.48E+Ol 

Mean 
(mg/kg) 

1.48E+01 
1.50E+OO 
8.33E-06 
2.41E-03 

4.43E+Ol 

Concentrations 
(mg/kg) 

1.40E+01 
1.50E+OO 
5.76E-06 
2.30E-03 

9.60E+OO 

Sites 16 and 17 
2of2 



Table4.1d. Statistical Data Summary of Chemicals Detected in Deep Soil(> 10feetbgs) 
Sites 16 and 17, DOL Maintenance Yard 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Frequency Minimum 
Number of Detection 

of Number of Detection Value 
Chemical Detections Analyses (percent) (mglkg) 

Arsenic 9 13 69.2 8.50E-01 
Beryllium 6 13 46.2 2.10E-01 
Chromium /a/ 13 13 100.0 8.00£+00 
Copper 6 13 46.2 2.00£+00 
Lead 10 13 76.9 1.10£+00 
Nickel 13 13 100.0 6.70£+00 
Zinc 13 13 100.0 4.00£+00 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 
8.50£-01 8.50 X 10~-1. 

Ia/ No samples were analyzed for hexavalent chromium. 

Volume Ill 
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Fort Ord, California 

Standard 
Deviation 

Depth Maximum Depth of the 
of Detection of Arithmetic Arithmetic 

Minimum Value Maximum Mean Mean 
(feet) (mg/kg) (feet) (mg/kg) (mg/kg) 

20.50 2.00E+OO 20.50 1.10E+OO 5.80E-01 
20.50 4.30E-01 15.50 1.70E-01 l.OOE-01 
20.50 2.43£+01 15.50 1.43£+01 4.15E+OO 
15.50 4.30£+00 15.50 1.73E+OO 1.07E+OO 
20.50 2.60£+00 10.50 1.46£+00 6.20£-01 
10.50 1.53£+01 15.50 1.08£+01 2.23E+OO 
20.50 1.05£+01 15.50 7.07£+00 1.73£+00 

Harding Lawson Associates 

95%Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mglkg) 

2.23E+OO 
3.60E-01 
2.24£+01 
3.82£+00 
2.67E+OO 
1.51£+01 
1.05£+01 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg/kg) 

2.00E+OO 
3.60E-01 

2.24E+Ol 
3.82E+OO 
2.60E+OO 
1.51E+01 
1.05E+Ol 

Sites 16 and 17 
1 of 1 



Number 
of 

Chemical Detections 

Acetone 9 
Antimony 1 
Arsenic 14 
B(a)P-TE 1 
Beryllium 2 
Cadmium 4 
Chlordane 1 
Chromimn /a/ 13 
Copper 10 
4,4'-DDT 4 
Lead 14 
Mercury 1 
Methylene chloride 1 
Nickel 10 
TCDD-TE 5 
Total Carcinogenic P AF 1 
Zinc 10 

bgs Below ground surface. 

Table 4.2a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Sites 16 and 17, Pete's Pond 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detection of Detection of Arithmetic Arithmetic 

Number of Detection Value Minimum Value Maximum Mean Mean 
Analyses (percent) (mglkg) (feet) (mglkg) (feet) (mg/kg) (mg/kg) 

10 90.0 6.60E-02 -- 2.80E-02 1.50 1.24E-02 6.85/1000 
14 7.1 6.70E-01 -- 6.70E-01 -- 2.12E+OO 1.18E+OO 
14 100.0 5.50E-01 -- 3.70E+OO -- 1.56E+OO 8.70E-01 
4 25.0 3.30E-04 -- 3.30E-04 -- 2.40E-04 6.00E-05 

14 14.3 2.50E-01 1.50 4.20E-01 1.50 1.40E-01 9.00E-02 
14 28.6 2.40E+OO -- 4.50E+OO -- 1.21E+OO 1.47E+OO 
12 8.3 8.40E-02 -- 8.40E-02 -- 5.40E-02 2.06E-D2 
14 92.9 2.80E+OO -- 1.81E+01 1.50 1.03E+01 4.73E+OO 
14 71.4 6.00E+OO -- 4.03E+01 -- 1.22E+01 1.14E+01 
12 33.3 1.40E-02 -- 2.20E-02 -- 1.28E-02 5.01E-03 
14 100.0 2.60E+OO -- 8.01E+01 -- 2.65E+01 2.20E+01 
14 7.1 6.30E-01 1.50 6.30E-01 1.50 9.00E-02 1.60E-01 
10 10.0 3.00E-03 -- 3.00E-03 -- 2.74E-03 1.50E-04 
14 71.4 5.30E+OO -- 1.61E+01 1.50 7.55E+OO 4.18E+OO 
5 100.0 3.00E-08 -- 2.79E-06 -- 1.12E-06 1.16E-06 
4 25.0 3.30E-03 -- 3.30E-03 -- 2.38E-D3 6.20E-04 

14 71.4 1.17E+01 -- 1.73E+03 1.50 1.76E+02 4.51E+02 

mg/kg Milligrams per kilogram. 
Not applicable. 

TCDD-TE 2,3,7 ,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
6.60E-02 6.60 X 10~-2. 

/a/ No samples were analyzed for hexavalent chromium. 
Harding Lawson Associates Volume Ill 

u:\riskpro\ftord\stats\PP0-2FT.XLS 
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95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mglkg) [mg/kg) 

2.58E-02 2.58E-02 
4.44E+OO 6.70E-01 
3.27E+OO 3.27E+OO 
3.60E-04 3.30E-04 
3.20E-01 3.20E-01 

4.09E+OO 4.09E+OO 
9.44E-02 8.40E-02 

1.96E+01 1.81E+01 
3.46E+01 3.46E+01 
2.27E-02 2.20E-02 

6.97E+01 6.97E+01 
3.90E-01 3.90E-01 
3.03E-03 3.00E-03 
1.58E+01 1.58E+01 
3.40E-06 2.79E-06 
3.58E-03 3.30E-03 
1.06E+03 1.06E+03 

Sites 16 and 17 
1 of 1 



Table 4.2b. Statistical Data Summary of Chemicals Detected in Subsurface Soil (2 to 10 feet bgs) 
Sites 16 and 17, Pete's Pond 

Number 

Volume Ill - Baseline Risk Assessment. Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) [mg.lkg) (feet) (mg.lkg) [feet) [mg.lkg) (mg/kg) 

Acetone 7 25 28.0 6.50E-03 5.00 3.40E-02 5.50 8.14E-03 7.32E-03 
Arsenic 17 25 68.0 4.80E-01 10.00 2.10E+OO 5.00 8.10E-01 4.20E-01 
Beryllium 16 25 64.0 2.00E-01 9.50 4.50E-01 5.00 2.20E-01 1.00E-01 
Cadmium 1 25 4.0 1.50E+OO 5.00 1.50E+OO 5.00 3.70E-01 2.40E-01 
Chromium /a/ 21 25 84.0 4.50E+00 5.00 1.74E+01 5.00 8.70E+OO 4.15E+OO 
Copper 4 25 16.0 2.20E+00 5.50 3.63E+01 5.00 2.77E+OO 7.05E+OO 
Lead 25 25 100.0 l.OOE+OO 10.00 2.36E+01 5.00 2.56E+OO 4.43E+OO 
Methyl ethyl ketone 1 25 4.0 9.10E-03 9.50 9.10E-03 9.50 5.64E-03 8.50E-04 
Methylene chloride 2 25 8.0 3.30E-03 9.50 3.40E-03 5.50 2.56E-03 6.20E-04 
Nickel 21 25 84.0 6.20E+OO 9.50 1.42E+01 5.50 8.68E+OO 3.22E+OO 
Zinc 24 25 96.0 4.00E+OO 9.50 8.50E+01 5.00 1.17E+01 1.71E+01 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 
6.50E-03 6.50 X 10A-3. 

Ia/ Three samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.21 to 1.1 mg.lkg. 

Volume Ill 
u:\riskpro\ftord\stats\PP2-10.XLS 
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Harding Lawson Associates 

95%Upper 
Confidence Lesser of 

Limit [UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
[mg.lkg) (mg.lkg) 

2.25E-02 2.25E-02 
1.63E+OO 1.63E+OO 
4.20E-01 4.20E-01 
8.40E-01 8.40E-01 

1.68E+01 1.68E+01 
1.66E+01 1.66E+01 
1.12E+01 1.12E+01 
7.31E-03 7.31E-03 
3.78E-03 3.40E-03 

1.50E+01 1.42E+01 
4.52E+01 4.52E+01 

Sites 16 and 17 
1 of 1 



Number 
of 

Table 4.2c. Statistical Data Summary of Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) 
Sites 16 and 17, Pete's Pond 

Number of 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detection of Detection of Arithmetic Arithmetic 

Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent] (mg/kg) (feet] (mg/kg] (feet] (mg/kg] (mg/kg] 

Acetone 16 
Antimony 1 
ATsenic 31 
B(a)P-TE 1 
Beryllium 18 
Cadmium 5 
Chlordane 1 
Chromium /a/ 34 
Copper 14 
4,4'-DDT 4 
Lead 39 
Mere my 1 
Methyl ethyl ketone 1 
Methylene chloride 3 
Nickel 31 

Volume Ill 
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35 45.7 6.50E·03 
39 2.6 6.70E-01 
39 79.5 4.80E-01 
4 25.0 3.30E-04 

39 46.2 2.00E-01 
39 12.8 1.50E+OO 
15 6.7 8.40E-02 
39 87.2 2.80E+OO 
39 35.9 2.20E+OO 
15 26.7 1.40E-02 
39 100.0 l.OOE+OO 
39 2.6 6.30E-01 
35 2.9 9.10E-03 
35 8.6 3.00E-03 
39 79.5 5.30E+OO 

5.00 3.40E-02 5.50 9.35E-03 7.35E-03 
-- 6.70E-01 -- 2.38E+OO 1.01E+OO 

10.00 3.70E+OO -- 1.08E+OO 7.10E-01 
- - 3.30E-04 2.40E-04 6.00E-05 

9.50 4.50E-01 5.00 1.90E-01 1.10E-01 
5.00 4.50E+OO -- 6.70E-01 9.70E-01 
-- 8.40E-02 -- 5.17E-02 1.89E-02 
- - 1.81E+01 1.50 9.28E+OO 4.38E+OO 

5.50 4.03E+01 -- 6.15E+OO 9.85E+OO 
-- 2.20E-02 -- 1.20E-02 4.79E-03 

10.00 8.01E+01 -- 1.12E+01 1.77E+01 
1.50 6.30E-01 1.50 6.00E-02 9.00E-02 
9.50 9.10E-03 9.50 5.59E-03 7.40E-04 
-- 3.40E-03 5.50 2.61E-03 5.30E-04 
-- 1.61E+01 1.50 8.27E+OO 3.58E+OO 

Harding Lawson Associates 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean 
(mg/kg] 

2.38E-02 
4.36E+OO 
2.47E+OO 
3.60E-04 
4.00E-01 
2.57E+OO 
8.87E-02 
1.79E+01 
2.55E+01 
2.14E-02 

4.59E+01 
2.50E-01 
7.03E-03 
3.66E-03 
1.53E+01 

Concentrations 
(mg/kg] 

2.38E-02 
6.70E-01 
2.47E+OO 
3.30E-04 
4.00E-01 
2.57E+OO 
8.40E-02 
1.79E+01 
2.55E+01 
2.14E-02 

4.59E+01 
2.50E-01 
7.03E-03 
3.40E-03 
1.53E+01 

Sites 16 and 17 
1 of 2 



Number 

Table 4.2d. Statistical Data Summary of Chemicals Detected in Deep Soil(> 10 feet bgs) 
Sites 16 and 17, Pete's Pond 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mglkg) (feet) (mglkg) (feet) (mglkg) (mglkg) 

Acetone 6 18 33.3 5.50E-03 30.50 1.20E-02 10.50 6.61E+OO 2.33E+OO 
Antimony 1 18 5.6 6.00E+OO 21.00 6.00E+OO 21.00 2.57E+OO 1.32E+OO 
Arsenic 10 18 55.6 5.40E-01 20.25 1.90E+OO 10.50 8.70E-01 3.90E-01 
Beryllium 3 18 16.7 2.60E-01 19.75 2.90E-01 10.75 1.30E-01 7.00E-02 
Chromium /a/ 18 18 100.0 4.90E+OO 110.50 1.78E+01 20.50 1.04E+01 3.59E+OO 
Copper 5 18 27.8 2.10E+OO 20.50 7.70E+OO 21.00 1.72E+OO 1.72E+OO 
Lead 17 18 94.4 8.80E-01 15.50 4.10E+OO 10.50 1.54E+OO 9.10E-01 
Mercury 2 18 11.1 1.20E-01 110.50 2.60E-01 70.50 6.00E-02 5.00E-02 
Nickel 17 18 94.4 7.50E+OO 10.50 1.70E+01 30.50 1.04E+01 3.29E+OO 
Zinc 16 18 88.9 5.50E+OO 10.50 1.61E+01 16.00 8.56E+OO 3.56E+OO 

bgs Below ground surface. 
mglkg Milligrams per kilogrant. 
5.50E-03 5.50 X 10 ~ -3. 

/a/ Three samples were analyzed for hexavalent clu·omium; none was detected. Detection limits range from 0.1 to 0.11 mglkg. 

Volume Ill 
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Harding Lawson Associates 

95% Upper 
Confidence Lesser of 

Limit (UCL) of 95% UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mglkg) (mglkg) 

1.12E+01 1.20E-02 
5.16E+OO 5.16E+OO 
1.64E+OO 1.64E+OO 
2.70E-01 2.70E-01 
1.75E+01 1.75E+01 
5.10E+OO 5.10E+OO 
3.32E+OO 3.32E+OO 
1.70E-01 1.70E-01 
1.69E+01 1.69E+01 
1.55E+01 1.55E+01 

Sites 16 and 17 
1 of 1 



Number 
of 

Table 4.3a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Sites 16 and 17, Pete's Pond Extension 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency lv!i.nimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detection of Detection of Arithmetic Arithmetic 

Number of Detection Value lv!i.nimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mg/kg) (feet) (mg/kg) (feet) (mg/kg) (mg/kg] 

Antimony 6 
Arsenic 13 
Benzo(ghi )pezylene 1 
Bezyllium 4 
Bis(Z-ethylhexyl)phthalate 1 
Cadmium 4 
Chlordane 1 
Chromium /a/ 14 
Copper 8 
4,4'-DDD 1 
4,4'-DDT 2 
Lead 14 
Mercuzy 2 
Nickel 14 
Silver 3 

Volume Ill 
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14 42.9 
14 92.9 
9 11.1 

14 28.6 
6 16.7 

14 28.6 
3 33.3 

14 100.0 
14 57.1 
3 33.3 
3 66.7 

14 100.0 
14 14.3 
14 100.0 
14 21.4 

5.90E-01 -- 6.90E+OO 2.00 1.54E+OO 2.16E+OO 
1.00E+OO 1.25 6.40E+OO 2.00 1.96E+OO 1.46E+OO 
8.30E-03 - . 8.30E-03 -- 1.20E-01 8.54E-02 
1.40E-01 2.00 1.90E-01 1.00 1.10E-01 5.00E-02 
9.60E-02 1.25 9.60E-02 1.25 1.54E-01 2.82E-02 
7.60E-01 2.00 1.70E+OO 2.00 6.50E-01 3.70E-01 
6.30E-02 -- 6.30E-02 -- 4.97E-02 1.16E-02 
8.70E+OO 1.00 2.51E+01 2.00 1.41E+01 4.01E+OO 
4.80E+OO 1.25 4.43E+02 2.00 5.63E+01 1.20E+02 
2.00E-02 -- 2.00E-02 -- 1.23E-02 6.66E-03 
9.20E-03 - - 7.60E-02 -- 3.14E-02 3.86E-02 

1.90E+OO 2.00 7.41E+02 2.00 1.23E+02 2.26E+02 
6.00E-02 2.00 2.50E-01 0.50 4.00E-02 6.00E-02 

5.20E+OO -- 2.02E+01 2.00 1.13E+01 3.66E+OO 
4.20E-01 1.00 l.ZOE+OO 2.00 5.00E-01 2.40E-01 

Harding Lawson Associates 

95% Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(rng/kg] (rng/kg] 

5.77E+OO 5.77E+OO 
4.81E+OO 4.81E+OO 
2.87E-01 8.30E-03 
Z.OOE-01 1.90E-01 
2.09E-01 9.60E-02 

1.38E+OO 1.38E+OO 
7.25E-02 6.30E-02 

2.20E+01 2.20E+01 
2.91E+02 2.91E+02 
2.54E-02 2.00E-02 
1.07E-01 7.60E-02 
5.66E+02 5.66E+02 
1.60E-01 1.60E-01 
1.85E+01 1.85E+01 
9.70E-01 9.70E-01 

Sites 16 and 17 
1 of 2 
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Table 4.3a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Sites 16 and 17, Pete's Pond Extension 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detection of Detection of Arithmetic Arithmetic 

Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (rug/kg) (feet) (rug/kg) (feet) (rug/kg) (rug/kg) 

TCDD-TE 3 
Trichloroethane 1 
Zinc 

bgs 
rug/kg 
5.90E-01 

11 

Below grctmd surface. 
Milligrams per kilogram. 
5.90 X 10A-1. 
Not applicable. 

3 100.0 
11 9.1 
14 78.6 

1.60E-07 -- 2.20E-06 -- 1.25E-06 
6.80E-02 1.00 6.80E-02 1.00 8.60E-03 
8.90E+OO 2.00 1.03E+03 2.00 1.74E+02 

/a/ Nine samples were analyzed for hexavalent chromimn; none was detected. Detection limits range from 0.5 to 2.0 rug/kg. 

Volume Ill 
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Harding Lawson Associates 

1.03E-06 
1.97E-02 
3.12E+02 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mglkg) (rug/kg) 

3.27E-06 2.20E-06 
4.72E-02 4.72E-02 
7.86E+02 7.86E+02 

Sites 16 and 17 
2of2 



Table 4.3b. Statistical Data Summary of Chemicals Detected in Subsurface Soil (2 to 10 feel bgs) 
Sites 16 and 17, Pete's Pond Extension 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Depth Maximum Depth of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mglkg) (feet) (mglkg) (feet) (mglkg) (mglkg) 

Antimony 4 21 19.1 . 5.60E-01 5.75 3.40E+OO 2.50 6.40E-01 1.03E+OO 
Arsenic 14 21 66.7 4.90E-01 3.50 3.30E+OO 7.00 1.19E+OO 8.10E-01 
Beryllium 5 21 23.8 1.30E-01 7.50 2.50E-01 5.75 l.OOE-01 6.00E-02 
Bis(Z-ethylhexyl)phthalate 2 4 50.0 4.50E-02 4.75 7.70E-02 7.00 1.19E-01 6.86E-D2 
Cadmium 1 21 4.8 1.10E+OO 7.00 1.10E+OO 7.00 4.40E-01 1.60E-01 
Chromium /a/ 21 21 100.0 8.90E+OO 3.50 2.47E+01 7.00 1.26E+01 3.32E+OO 
Copper 8 21 38.1 1.30E+OO 3.50 1.85E+02 2.50 2.15E+01 4.85E+01 
Lead 21 21 100.0 7.70E-01 9.00 4.75E+02 7.00 4.66E+01 1.14E+02 
Nickel 21· 21 100.0 6.50E+OO 7.50 2.51E+01 7.00 1.22E+01 3.78E+OO 
Pentachlorophenol 1 4 25.0 8.80E-02 6.25 8.80E-02 6.25 6.72E-01 3.90E-01 
TCDD-TE 2 2 100.0 1.70E-07 5.75 2.18E-05 7.00 1.10E-05 1.53E-05 
Tetrachloroethane 1 22 4.6 6.40E-03 4.50 6.40E-03 4.50 2.78E-03 8.10E-04 
Toluene 1 22 4.6 1.20E-03 5.00 1.20E-03 5.00 2.55E-03 3.10E-04 
Trichloroethane 4 22 18.2 1.40E-03 2.50 1.20E-02 3.00 3.15E-03 2.22E-03 
Zinc 15 21 71.4 9.20E+OO 5.00 6.78E+02 7.00 9.53E+01 1.96E+02 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 
TCDD-TE 2,3,7,8"Tetrachlorodibenzo-p-dioxin toxic equivalents. 
5.60E-01 5.60 X 10A-1. 

/a/ Nineteen samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 4.0 mglkg. 

Volume Ill 
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Harding. Lawson Associates 

95%Upper 
Confidence Lesser of 

Limit [UCL) of 95% UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mglkg) (mglkg) 

2.65E+OO 2.65E+OO 
2.78E+OO 2.78E+OO 
2.20E-D1 2.20E-01 
2.54E-01 7.70E-02 
7.60E-01 7.60E-01 
1.91E+01 1.91E+01 
1.17E+02 1.17E+02 
2.70E+02 2.70E+02 
1.96E+01 1.96E+01 
1.44E+OO 8.80E-02 
4.10E-05 2.18E-05 
4.38E-03 4.38E-03 
3.17E-03 1.20E-03 
7.50E-03 7.50E-03 

4.79E+02 4.79E+02 

Sites 16 and 17 
1 of 1 



Table 4.3c. Statistical Data Summary of Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) 
Sites 16 and 17, Pete's Pond Extension 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Depth Maximum Depth of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection 
Chemical Detections Analyses (percent) 

Antimony 10 
Arsenic 27 
Benzo(ghi)perylene 1 
Beryllium 9 
Bis(2-ethylhexyl)phthalate 3 
Cadmium 5 
Chlordane 1 
Chromium /e/ 35 
Copper 16 
4,4'-DDD 1 
4,4'-DDT 2 
Lead 35 
Mercury 2 
Nickel 35 
Pentachlorophenol 1 
Silver 3 

Volume Ill 
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35 28.6 
35 77.1 
13 7.7 
35 25.7 
10 30.0 
35 14.3 
3 33.3 

35 100.0 
35 45.7 
3 33.3 
3 66.7 

35 100.0 
35 5.7 
35 100.0 
10 10.0 
35 8.6 

Value Minimum Value Maximum Mean Mean 
(mglkg) (feet) (mglkg) (feet) (mglkg) (mg/kg) 

5.60E-01 5.75 6.90E+OO 2.00 l.OOE+OO 1.61E+OO 
4.90E-01 3.50 6.40E+OO 2.00 1.50E+OO 1.16E+OO 
8.30E-03 -- 8.30£-03 -- 1.38E-01 7.56E-02 
1.30E-01 7.50 2.50E-01 5.75 l.OOE-01 6.00E·02 
4.50£-02 4.75 9.60E-02 1.25 1.40E-01 4.82E-02 
7.60E-01 2.00 1.70E+OO 2.00 5.30£-01 2.80E·01 
6.30£-02 -- 6.30E-02 -- 4.97E-02 1.16E-02 
8.70E+OO 1.00 2.51E+01 2.00 1.32E+01 3.63E+OO 
1.30E+OO 3.50 4.43E+02 2.00 3.54E+01 8.46E+Ol 
2.00E-02 . - 2.00£-02 . - 1.23E-02 6.66E-03 
9.20E-03 .. 7.60E-02 . - 3.14E-02 3.86E-02 
7.70E-01 9.00 7.41E+02 2.00 7.72E+01 1.69E+02 
6.00£-02 2.00 2.50E-01 0.50 3.00E-02 4.00£-02 
5.20E+OO .. 2.51E+01 7.00 1.18E+01 3.71E+OO 
8.80E-02 6.25 8.80£-02 6.25 7.79E·01 2.60E-01 
4.20E-01 1.00 1.20E+OO 2.00 4.50E-01 Z.OOE-01 

Harding Lawson Associates 

95% Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean 
(mg/kg) 

4.16E+OO 
3.77E+OO 
2.86£-01 
2.10E-01 
2.34E-01 

1.08E+OO 
7.25E·02 

2.04E+01 
2.01E+02 
2.54£-02 
1.07E-01 
4.08E+02 
1.10E-01 
1.91E+01 
1.29E+OO 
8.50E·01 

Concentrations 
(mg/kg) 

4.16E+OO 
3.77E+OO 
8.30E-03 
2.10E-01 
9.60£-02 

1.08E+OO 
6.30E-02 

2.04E+01 
2.01E+02 
2.00E-02 
7.60E-02 
4.08E+02 
1.10E·01 
1.91E+01 
8.80E-02 
8.50E·01 

Sites 16 and 17 
1 of2 



Table 4.3c. Statistical Data Summary of Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) 
Sites 16 and 17, Pete's Pond Extension 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Frequency Minimum 
Number of Detection 

of Number of Detection Value 
Chemical Detections Analyses 

TCDD-TE 5 
Tetrachloroethane 1 
Toluene 1 
Trichloroethane 5 
Zinc 26 

Below ground surface. 
Milligrams per kilogram. 

5 
33 
33 
33 
35 

(percent) [mg/kg) 

100.0 1.60E-07 
3.0 6.40E-03 
3.0 1.20E-03 

15.2 1.40E-03 
74.3 8.90E+OO 

bgs 
mglkg 
TCDD-TE 
2.00E-02 

2,3, 7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
2.00 X 10 ~ -2. 
Not applicable. 

Fort Ord, California 

Standard 
Deviation 

Depth Maximum Depth of the 
of Detection of Arithmetic Arithmetic 

Minimum Value Maximum Mean Mean 
[feet) (rug/kg) [feet) [rug/kg) (mglkg) 

-- 2.18E-05 7.00 5.15E-06 9.37E-06 
4.50 6.40E-03 4.50 2.74E-03 6.80E-04 
5.00 1.20E-03 5.00 2.58E-03 2.90E-04 
2.50 6.80E-02 1.00 4.97E-03 1.15E-02 
2.00 1.03E+03 2.00 1.27E+02 2.48E+02 

/a/ Twenty-eight samples were analyzed for hexavalent chromimn; none was detected. Detection limits range from 0.1 to 4.0 rug/kg. 

Volume Ill 
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Harding Lawson Associates 

95%Upper 
Confidence Lesser of 

Limit [UCL) of 95% UCLand 
the Arithmetic Maximum 

Mean Concentrations 
[rug/kg) [rug/kg) 

2.35E-05 2.18E-05 
4.06E-03 4.06E-03 
3.16E-03 1.20E-03 
2.74E-02 2.74E-02 
6.12E+02 6.12E+02 

Sites 16 and 17 
2of2 



Number 
of 

Table 4.3d. Statistical Data Summary of Chemicals Detected in Deep Soil(> 10 feet bgs) 
Sites 16 and 17, Pete's Pond Extension 

Volume Ill - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detection of Detection of Arithmetic Arithmetic 

Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) [m&'J<g] [feet] [m&'J<g] [feet] [m&'J<g] (m&']<g] 

Acetone 1 8 12.5 5.50E-03 31.00 5.50E-03 31.00 4.83£-03 9.00E-04 
Antimony 2 7 28.6 5.30E-01 15.75 3.90E+OO 15.50 8.00E-01 1.37E+OO 
Arsenic 5 7 71.4 6.40E-01 31.00 3.70E+OO 15.50 1.13E+OO 1.19E+OO 
Beryllium 3 7 42.9 2.60E-01 30.75 4.40£-01 15.75 2.30£-01 1.40£-01 
Bis(Z-ethylhexyl)phthalate 1 7 14.3 1.50£-01 15.50 1.50£-01 15.50 1.69E-01 9.32E-03 
Cadmium 1 7 14.3 2.50£+00 15.50 2.40E+OO 15.50 7.30£-01 7.40£-01 
Chromimn /a/ 7 7 100.0 5.80E+OO 15.75 3.25£+01 15.50 1.25£+01 9.02£+00 
Copper 2 7 28.6 8.20E+01 15.50 3.20£+02 30.75 5.80£+01 1.19£+02 
Lead 7 7 100.0 6.30£-01 42.25 1.24E+02 15.50 1.87£+01 4.65E+01 
Mercury 1 7 14.3 9.00£-02 15.50 9.00£-02 15.50 4.00E-02 2.00E-02 
Nickel 7 7 100.0 7.20£+00 15.75 4.56£+01 15.50 1.52E+01 1.36£+01 
Pentachlorophenol 1 7 14.3 8.30£-02 15.75 8.30£-02 15.75 8.40E-01 4.39£-01 
Tetrachloroethane 1 9 11.1 1.10£-02 15.50 1.10£-02 15.50 3.56E-03 2.79£-03 
Thallimu 1 7 14.3 4.70£-01 15.75 4.70£-01 15.75 2.50E-01 1.00£-01 
Toluene 1 9 11.1 1.60£-03 15.50 1.60£-03 15.50 2.52£-03 3.50E-04 
Trichloroethene 1 9 11.1 5.20£-03 15.50 5.20E-03 15.50 2.92£-03 8.60£-04 
Zinc 4 7 57.1 9.50£+00 42.25 1.00£+03 15.50 1.60E+02 3.72E+02 

bgs Below ground surface. 
m&'J<g Milligranrs per kilogranr. 
5.50£-03 5.50 X 10~-3. 

Ia/ Four samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 2.0 m&']<g. 

Volume Ill Harding Lawson Associates 
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95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(m&']<g) [m&']<g) 

6.59E-03 5.50E-03 
3.49E+OO 3.49E+OO 
3.47E+OO 3.47E+OO 
4.90E-01 4.40£-01 
1.88E-01 1.50£-01 
2.17£+00 2.17E+OO 
3.02E+01 3.02E+01 
2.92E+02 2.92£+02 
1.10£+02 1.10E+02 
8.00£-02 8.00£-02 
4.18£+01 4.18E+01 
1.70£+00 8.30£-02 
9.03£-03 9.03£-03 
4.40£-01 4.40£-01 
3.20£-03 1.60£-03 
4.60£-03 4.60£-03 
8.88£+02 8.88£+02 

Sites 16 and 17 
1 of 1 



Table 4.4b. Statistical Data Summary of Chemicals Detected in Subsurface Soil (2 to 10 feet bgs) 
Sites 16 and 17, Site 17 Disposal Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mg/kg) (feet) (mg/kg) (feet) (mg/kg) (mg/kg) 

Acetone 6 27 22.2 1.60E-03 6.75 3.10E-02 5.00 6.44E-03 6.12E-03 
Antimony 9 27 33.3 4.00E-01 9.50 5.50E+OO 8.50 1.64E+OO 1.46E+OO 
Arsenic 18 27 66.7 6.00E-01 9.00 1.31E+01 5.00 1.82E+OO 2.87E+OO 
Beryllium 2 27 7.4 2.50E-01 6.75 2.50E-01 6.75 1.20E-01 7.00E-02 
Bis(2-ethylhexyl)phthalate 1 13 7.7 1.30E-01 8.50 1.30E-01 8.50 3.28E-01 4.50E-01 
Cadmium 3 27 11.1 1.10E+OO 5.50 3.20E+OO 8.50 5.60E-01 5.90E-01 
Chromium /a/ 27 27 100.0 5.30E+OO 6.00 5.27E+Ol 5.50 1.41E+01 1.25E+01 
Copper 6 27 22.2 1.10E+01 2.50 2.57E+02 6.75 2.79E+01 6.68E+01 
Lead 27 27 100.0 6.90E-01 7.00 4.42E+02 5.00 6.56E+01 1.33E+02 
Mercury 11 27 40.7 6.00E-02 6.75 7.50E+OO 5.50 6.50E-01 1.68E+OO 
Methylene chloride 1 27 3.7 3.50E-03 2.50 3.50E-03 2.50 3.09E-03 1.03E-03 
Nickel 23 27 85.2 5.00E+00 6.75 1.70E+02 8.50 2.07E+01 3.81E+01 
Selenium 1 27 3.7 1.20E+OO 5.00 1.20E+OO 5.00 3.80E-01 1.80E-01 
Silver 1 27 3.7 4.80E+OO 5.00 4.80E+OO 5.00 5.50E-Ol 9.20E-01 
TCDD-TE 2 2 100.0 4.00E-08 2.25 3.02E-05 6.75 1.51E-05 2.13E-05 
Zinc 18 27 66.7 5.20E+OO 6.50 6.73E+02 9.50 9.79E+01 1.77E+02 

bgs Below ground surface. 
mg/kg Milligrams per kilogram. 
TCDD-TE 2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
1.60E-03 1.60x 10~-3. 

/a/ Sixteen samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 2.0 mg/kg. 

Volume Ill 
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Harding lawson Associates 

95%Upper 
Confidence Lesser of 

limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mg/kg) (mg/kg) 

1.84E-02 1.84E-02 
4.50E+OO 4.50E+OO 
7.44E+OO 7.44E+OO 
2.50E-Ol 2.50E-01 

1.21E+OO 1.30E-01 
1.72E+OO 1.72E+OO 
3.85E+01 3.85E+01 
1.59E+02 1.59E+02 
3.26E+02 3.26E+02 
3.94E+OO 3.94E+OO 
5.11E-03 3.50E-03 

9.54E+01 9.54E+01 
7.30E-01 7.30E-01 

2.37E+OO 2.37E+OO 
5.69E-05 3.02E-05 
4.45E+02 4.45E+02 

Sites 16 and 17 
1 of 1 



Table 4.4c. Statistical Data Summary of Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) 
Sites 16 and 17, Site 17 Disposal Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Nmnber of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mg/kg) (feet) (mg/kg) (feet) (mg/kg) (mg/kg) 

Acetone 7 36 19.4 1.60E-03 6.75 3.10E-02 5.00 6.19E-03 5.34E-03 
Antimony 11 36 30.6 3.80E-01 0.50 5.50E+OO 8.50 1.51E+OO 1.41E+OO 
Arsenic 24 36 66.7 6.00E-01 9.00 1.31E+01 5.00 1.60E+OO 2.51E+OO 
Be1yllium 4 36 11.1 1.50E-01 0.50 2.50E-01 6.75 1.20E-01 6.00E-02 
Bis(Z-ethylhexyl)phthalate 1 15 6.7 1.30E-01 8.50 1.30E-01 8.50 3.07E-01 4.20E-01 
Cadmium 3 36 8.3 1.10E+OO 5.50 3.20E+OO 8.50 5.20E-01 5.10E-01 
Chromium /a/ 36 36 100.0 5.30E+OO 6.00 5.27E+01 5.50 1.35E+01 1.08E+01 
Copper 10 36 27.8 6.10E+OO 2.00 2.57E+02 6.75 2.21E+01 5.85E+01 
Lead 36 36 100.0 6.90E-01 7.00 4.42E+02 5.00 5.22E+Ol 1.17E+02 
Mercmy 13 36 36.1 6.00E-02 6.75 7.50E+OO 5.50 5.00E-01 1.47E+OO 
Methylene chloride 1 36 2.8 3.50E-03 2.50 3.50E-03 2.50 3.19E-03 1.31E-03 
Nickel 32 36 88.9 5.00E+OO 6.75 1.70E+02 8.50 1.79E+01 3.32E+01 
Selenimn 1 36 2.8 1.20E+OO 5.00 1.20E+OO 5.00 3.70E-01 1.60E-01 
Silver 1 36 2.8 4.80E+OO 5.00 4.80E+OO 5.00 5.10E-01 8.10E-01 
TCDD-TE 5 5 100.0 4.00E-08 2.25 3.02E-05 6.75 7.11E-06 1.30E-05 
Zinc 25 36 69.4 5.20E+OO 6.50 6.73E+02 9.50 7.84E+01 1.57E+02 

bgs Below ground snrface. 
mg/kg Milligrams per kilogram. 
TCDD-TE 2,3,7 ,8-Tetrachlorodibenzo-p-dioxin toxic eqnivalents. 
1.60E-03 1.60 X 10~-3. 

Ia/ Twenty-two samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 2.0 mg/kg. 

Volume Ill 
u:\riskpro\ftord.\stats\51700-10 JU.S 
11/22/94 

Harding Lawson Associates 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95% UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mg/kg) (mg/kg) 

1.67E-02 1.67E-02 
4.27E+OO 4.27E+OO 
6.52E+OO 6.52E+OO 
2.50E-01 2.50E-01 

1.13E+OO 1.30E-01 
1.53E+00 1.53E+OO 
3.47E+01 3.47E+01 
1.37E+02 1.37E+02 
2.82E+02 2.82E+02 
3.38E+OO 3.38E+OO 
5.75E-03 3.50E-03 

8.30E+01 8.30E+01 
6.80E-01 6.80E-01 
2.09E+OO 2.09E+OO 
3.26E-05 3.02E-05 
3.85E+02 3.85E+02 

Sites 16 and 17 
1 of 1 



Nmnber 
of 

Table 4.4d. Statistical Data Summary of Chemicals Detected in Deep Soil(> 10 feet bgs} 
Sites 16 and 17, Site 17 Disposal Area 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detection of Detection of Arithmetic Arithmetic 

Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mglkg) (feet) (mglkg) (feet) (mglkg) (mg/kg) 

Acetone 1 20 5.0 5.00E-03 20.75 5.00E-03 20.75 5.80E-03 2.64E-03 
Antimony 9 20 45.0 4.70E-01 25.75 1.20E+OO 11.75 4.30E-01 2.80E-01 
Arsenic 18 20 90.0 5.10E-01 11.25 2.10E+OO 11.75 9.20E-01 4.90E-01 
Beryllium 3 20 15.0 2.00E-01 20.75 4.40E-01 11.25 2.00E-01 B.OOE-02 
Bis(2-ethylhexyl)phthalate 1 19 5.3 3.60E-01 11.75 3.60E-01 11.75 1.83E-01 4.32E-02 
Chrcmium /a/ 20 20 100.0 5.60E+OO 25.75 1.68E+01 16.25 1.11E+01 2.93E+OO 
Copper 2 20 10.0 4.60E+OO 11.25 7.05E+01 11.75 5.07E+OO 1.56E+01 
Lead 19 20 95.0 6.30E-01 11.25 9.65E+01 11.00 7.75E+OO 2.24E+01 
Mercury 1 20 5.0 2.00E-01 11.75 2.00E-01 11.75 3.00E-02 4.00E-02 
Nickel 19 20 95.0 5.60E+OO 11.25 1.49E+01 11.75 9.69E+OO 3.21E+OO 
TCDD-TE 1 1 100.0 7.87E-06 11.75 7.87E-06 11.75 
Zinc 12 20 60.0 5.90E+OO 25.75 1.24E+02 11.00 1.54E+01 2.73E+01 

bgs Below ground surlace. 
mglkg Milligrams per kilogram. 
TCDD-TE 2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
5.00E-03 5.00 X 10 ~ -3. 

Not applicable. 

/a/ Twenty samples were analyzed for hexavalent chrcmimn; none was detected. Detection limits range from 0.1 to 1.0 mglkg. 

Volume Ill 
u:\riskpro\ftord\stats\S17D10-.XLS 
11!22/94 

Harding Lawson Associates 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95% UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mg/kg) (mg/kg) 

1.10E-02 5.00E-03 
9.90E-01 9.90E-01 

1.89E+OO 1.89E+OO 
3.50E-01 3.50E-01 
2.68E-01 2.68E-01 

1.68E+01 1.68E+01 
3.56E+01 3.56E+01 
5.17E+01 5.17E+01 
1.10E-01 1.10E-01 

1.60E+01 1.49E+01 

6.88E+01 6.88E+01 

Sites 16 and 17 
1 of 1 



Number 

Table 4.5. statistical Data Summary of Chemicals Detected in Soil, All Depths 
Sites 16 and 17, Site 17 Other Areas 

Frequency 
of 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Minimum Depth Maximum Depth 
Detection of Detection of Arithmetic 

Standard 
Deviation 

of the 
Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) 

Acetone 2 17 11.8 
Arsenic 18 24 75.0 
Beryllium 8 24 33.3 
Cadmium 1 24 4.2 
Chromium /a/ 24 24 100.0 
Copper 10 24 41.7 
Lead 23 24 95.8 
Nickel 24 24 100.0 
Silver 1 23 4.4 
Zinc 24 24 100.0 

mglkg Milligrams per kilogram. 
7.90£-03 7.90 x 10~-3. 

Not applicable. 

/a/ No samples were analyzed for hexavalent chromium. 

Volume Ill 
Mftord\stats\517 A·ALL.XLS 
11/21/94 

(mglkg) 

7.90E-03 
4.20E-01 
1.90E-01 
6.10E-01 
9.90E+OO 
2.50E+OO 
1.20E+OO 
6.50E+00 
4.40E-01 
5.30E+OO 

(feet) (mglkg) (feet) (mg/kg) (mglkg) 

-- 9.60E-03 -- 5.65E-03 1.23E-03 
45.50 1.90E+OO 2.00 1.14E+OO 5.10E-01 
1.75 3.00E-01 20.50 1.70E-01 7.00E-02 
1.75 6.10E-01 1.75 3.10E-01 6.00E-02 
2.00 2.86E+01 2.00 1.58E+01 5.19E+OO 

45.50 1.92E+01 2.00 2.91E+OO 3.66E+OO 
2.00 5.10E+00 1.25 1.92E+OO 9.50E-01 
5.75 1.70E+01 2.00 1.11E+01 2.70E+OO 
-- 4.40£-01 -- 1.90E-01 5.00E-02 
-- 1.87E+01 1.25 8.74E+OO 3.10E+OO 

Harding Lawson Associates 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLand 
the Arithmetic Maximum 

Mean Concentrations 
(mglkg) (mglkg) 

8.06E-03 8.06E-03 
2.14E+00 1.90E+00 
3.00E-01 3.00E-01 
4.30E-01 4.30E-01 
2.60E+01 2.60E+01 
1.01E+01 1.01E+01 
3.78E+00 3.78E+OO 
1.64E+01 1.64E+01 
3.00E-01 3.00E-01 
1.48E+01 1.48E+01 

Sites 16 and 17 
1 of 1 



Table 4.6. Statistical Data Summary of Chemicals Detected in Groundwater, A-Aquifer 
Sites 16 and 17 

Number 
of 

Chemical Detections 

Antimony 2 
Tetrachloroethane 3 
Toluene 2 
Trichloroethane 3 
Zinc 1 

mgll Milligrams per liter. 
3.60E-03 3.60 x 10~-3. 

Volume Ill 
h,lftord\stats\A-AQUIFR.XLS 
11/21/94 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maximum of the 
of Detection Detection Arithmetic Arithmetic 

Number of Detection Value Value Mean Mean 
Analyses (percent) (mgll) (mgll) (mgll) (mgll) 

2 100.0 3.60E-03 9.60E-03 6.60E-03 4.24E-03 
5 60.0 3.30E-04 1.90E-03 6.20E-04 7.20E-04 
5 40.0 4.10E-04 1.10E-03 4.50E-04 3.70E-04 
5 60.0 4.00E-04 2.20E-03 B.OOE-04 8.30E-04 
2 50.0 3.96E-02 3.96E-02 3.03E-02 1.32E-02 

Harding Lawson Associates 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mgll) 

1.49E-02 
2.03E-03 
1.17E-03 
2.43E-03 
5.61E-02 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mgll) 

9.60E-03 
1.90E-03 
1.10E-03 
2.20E-03 
3.96E-02 

Sites 16 and 17 
1 of 1 



Table 4.7. Statistical Data Summary of Chemicals Detected in Groundwater, Upper 180-Foot Aquifer 
Sites 16 and 17 

Number 
of 

Chemical Detections 

Carbon tetrachloride 3 
Tetrachloroethene 2 
Toluene 1 
Trichloroethene 3 

mgll Milligrams per liter. 
7.40£·04 7.40 X 10A·4. 

Volume Ill 
h,\ftord\,tat,\180-AQFR.XLS 
11!21!94 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maximum of the 
of Detection Detection Arithmetic Arithmetic 

Number of Detection Value Value Mean Mean 
Analyses (percent) (mgll) (mgll) (mgll) (mgll) 

3 100.0 7.40E·04 1.10E·03 9.20E·04 l.BOE-04 
3 66.7 2.50E-04 7.40E·04 4.10E·04 2.BOE·04 
3 33.3 4.80E·04 4.80E·04 3.30E·04 1.30E·04 
3 100.0 4.30£.04 5.80E·04 5.00E·04 8.00E·05 

Harding Lawson Associates 

95%Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mgll) 

1.28E-03 
9.70E-04 
5.90E-04 
6.50E·04 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mgll) 

1.10E-03 
7.40E-04 
4.BOE-04 
5.80E·04 

Sites 16 and 17 
1 of 1 



Chemicals 

Table 4.8a. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs) /a/ 
Sites 16 and 17, DOL Maintenance Yard 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Essential 
Maximum /b/ Background Nutrient Screening Results /e/ 
Concentration Concentration EDD /c/ HBSL/dl Hazard Cancer COPC 

Detected (mg!kg) (mg/kg) (mg/day) (mg/kg) Quotient Risk (Yes/No) 

Antimony 0.69 ND - - -- 0.003 --
Arsenic 22.30 3.4 -- -- 0.1 5£-04 
B(a)P-TE 2.30£-05 -- -- -- -- 2E-10 
Cadmium 2.40 ND -- -- 0.007 5E-05 
Chromium /f/ 31.70 46.1 -- -- -- --
Copper 53.10 18.2 -- -- 0.002 --
Lead 98.40 51.8 -- 240 -- --
Mercury 0.34 0.12 -- -- 0.002 --
Nickel 10.30 58 -- -- - - --
TCDD-TE 5.76£-06 -- -- -- -- 5E-07 
TotalcPAH 0.0023 -- -- -- lE-07 --

COPCs Chemicals of potential concern. 
bgs Below ground surface. 
DOL Directorate of Logistics. 
mg/kg Milligrams per kilogram. 

Not applicable or not available. 
5.76£-06 5.76 X 10A-6. 

/a/ See Section 4.3 for explanation. lf a chemical is eliminated by any of the steps shown, no further screening 
information is provided in this table for that chemical. 

lbl From: Table 4.1a. 

NO 
YES 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
YES 
NO 

/c/ Estimated daily dose (see Appendix B for explanation). The EDD was compared to the Recommended Daily Allowance 
for various essential nutrients (National Research Council, 1989). 

/dl Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, 
Preliminary Remediation Goals, Fort Ord, California, June 14, 1993). 

/e/ See Table C4 of Appendix C for development of screening values. 
Iff Evaluated as chromium III. Chromium VI was not detected. 

Volume Ill 
u'\riskpro\ftord\screen\DOL02COC.XLS 
11/21/94 

Harding Lawson Associates Sites 16 and 17 
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Chemicals 
Detected 

Acetone 
Antimony 
Arsenic 
B(a)P-TE 
Beryllium 
Bis(2-ethylhexyl]phthalate Iff 
Cadmium 
Chromium /gl 
Copper 
Di-n-butylphthalate 
Dibenzofuran 
Fluorene 
Lead 
Mercury 

Table 4.8b. Selection of COPCs for Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) /a/ 
Sites 16 and 17, DOL Maintenance Yard 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum Maximum 
Maximum /b/ Concentration Background Concentration Background Essential 
Concentration 0 to 2 feet bgs Concentration 2 to 10 feet bgs Concentration Nutrient 
0 to 10 feet bgs (Metals Only) 0 to 2 feet bgs (Metals Only] >2 feet bgs EDD /c/ HBSL/dl 

[m&'J<g] (m&'kg) (m&'kg) (m&'kg) (m&'kg) [mg/day] [m&'kg) 

0.077 -- -- -- -- -- --
0.69 0.69 ND ND 8.2 -- --

22.30 22.3 3.4 1.7 4.5 -- --
0.000023 -- -- -- -- -- --

0.21 ND 0.35 0.21 0.48 -- --
3.90 -- -- -- -- -- --
2.40 2.40 ND ND 1.9 -- --

31.70 31.7 46.1 21.3 22.7 -- --
53.10 53.1 18.2 3.4 8.2 -- --
0.095 -- -- -- -- -- --
0.41 -- -- -- -- -- --
1.10 -- -- -- -- -- --

98.40 98.4 51.8 3.8 3.7 -- 240 
0.34 0.34 0.12 ND ND -- --

Screening Results lei 
Hazard Cancer COPC 

Quotient Risk [Yes/No) 

0.000001 -- NO 
0.003 -- NO 

0.1 SE-04 YES 
-- 2E-10 NO 
-- -- NO 

0.0003 3E-08 YES 
0.007 SE-05 YES 

-- -- NO 
0.002 -- NO 

0.000001 -- NO 
0.000002 -- NO 
0.00004 -- NO 

-- -- NO 
0.002 -- NO 

Methyl ethyl ketone 0.027 -- -- -- -- -- -- 0.00000006 -- NO 
2-Methylnaphthalene 8.60 
Naphthalene 3.70 
Nickel 14.00 
Phenanthrene 1.80 

Volume Ill 
u:\riskpro\ftord\screen\DOLlOCOC.XLS 
11/21/94 

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

10.3 58 14.0 
-- -- --

Harding Lawson Associates 

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

19.5 -- --
-- -- --

0.0002 
0.00009 

--
0.000009 

-- NO 
-- NO 
-- NO 
-- NO 

Sites 16 and 17 
1 of2 



Table 4.8b. Selection of COPCs for Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) /a/ 
Sites 16 and 17, DOL Maintenance Yard 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Chemicals 
Detected 

TCDD-TE 
Total cPAH 
Zinc 

COPCs 
bgs 
DOL 
mg/kg 

5.76E-06 

Maximum /b/ 
Concentration 
0 to 10 feet bgs 

(mg/kg) 

5.76E-06 
0.0023 

9.60 

Chemicals of potential concern. 
Below ground surface. 
Directorate of Logistics. 
Milligrams per kilogram. 
Not applicable or not available. 
5.76 X 10 A -6. 

Maximum 
Concentration 
0 to 2 feet bgs 
(Metals Only) 

(mg!kg) 

ND 

Fort Ord, California 

Maximum 
Background Concentration Background 

Concentration 2 to 10 feet bgs Concentration 
0 to 2 feet bgs (Metals Only) >2 feet bgs 

(mg!kg) (mg!kg) (mg!kg) 

75.8 9.6 13.9 

Ia! See Section 4.3 for explanation. lf a chemical is eliminated by any of the steps shown, no further screening 
information is provided in this table for that chemical. 

fbi From: Table 4.1a. 

Essential 
Nutrient 
EDD lei HBSL ld! 
(mgiday) (mg!kg) 

/cl Estimated daily dose (see Appendix B for explanation). The EDD was compared to the Reco=ended Daily Allowance 
for various essential nutrients (National Research Council, 1989). 

ld! Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, 
Preliminary Remediation Goals, Fort Ord, California, June 14, 1993). 

lei See Table C4 of Appendix C for development of screening values. 

Screening Results lei 
Hazard Cancer 

Quotient Risk 

5E-07 
1E-07 

COPC 
(Yes/No) 

YES 
NO 
NO 

If! Bis(2-ethylbexyl)phthalate was detected in only one sample. The detected concentration is likely to be an artifact of sampling procedures. 
lgl Evaluated as chromium ill. Chromium VI was not detected. 

Volume Ill 
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Table 4.9a. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs) /a/ 
Sites 16 and 17, Pete's Pond 

Chemicals 
Detected 

Acetone 
Antimony 
Arsenic 
B(a)P-TE 
Beryllium 
Cadmium 
Chlordane 
Chromium Iff 
Copper 
4,4'-DDT 
Lead 
Mercury 
Methylene chloride 
Nickel 
Total cPAH 

Volume Ill 
u:\riskpro\flord\screen\PP0-2COC.XLS 
11/21/94 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Essential 
Maximum fbi Background Nutrient Screening Results /e/ 
Concentration Concentration EDD /c/ HBSL/dl Hazard Cancer 

(mglkg) (mglkg) (mg/day) (mglkg) Quotient Risk 

0.028 -- -- - - 0.0000004 --
0.67 ND -. .. 0.002 . . 

3.70 3.4 .. -. 0.02 8E-05 
0.00033 .. -- . - NA 2E-09 

0.42 0.35 . . .. 0.0001 7E-06 
4.50 ND . . .. 0.01 1E-04 

0.084 . . . . - . 0.002 7E-08 
18.10 46.1 . - .. . . . . 

40.30 18.2 . . .. 0.002 --
0.022 .. . . 0.00006 5E-09 
80.10 51.8 . . 240 .. . . 

0.63 0.12 .. -- 0.003 -. 
0.003 . - .. .. 0.00000007 3E-11 
16.10 58 . . .. . . . . 

0.0033 .. . . -. 2E-07 . . 

Harding Lawson Associates 

COPC 
(Yes/No) 

NO 
NO 
YES 
NO 
YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Sites 16 and 17 
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Table 4.9a. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs) /a/ 
Sites 16 and 17, Pete's Pond 

Chemicals 
Detected 

TCDD-TE 
Zinc 

COPCs 
bgs 
mglkg 

ND 
TCDD-TE 
2.79E-06 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum /b/ 
Concentration 

(mglkg) 

2.79E-06 
1730.00 

Background 
Concentration 

(mglkg) 

75.8 

Chemicals of potential concern. 
Below ground surface. 
Milligrams per kilogram. 
Not applicable or not available. 
Not detected. 

Essential 
Nutrient 
EDD /c/ 
(mg!day) 

0.35 

HBSL/d! 
(mglkg] 

2,3,7,8-Tet:rachlorodibenzo-p-dioxin toxic equivalents. 
2.79 X 10~-6. 

Screening Results /e/ 
Hazard Cancer 

Quotient Risk 

3E-07 

COPC 
(Yes/No] 

YES 
NO 

/a/ See Section 4.3 for explanation. If a chemical is eliminated by any of the steps shown, no further screening 
information is provided in this table for that chemical. 

/b/ From: Table 4.2a. 
/c/ Estimated daily dose (see Section 4.3 for explanation]. The EDD for zinc was compared to the Recommended Daily 

Allowance for zinc of 5 to10 mg!day (National Research Council, 1989). 
/d! Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, 

Preliminruy Remediation Goals, Fort Ord, California, June 14, 1993). 
/e/ See Table C5 of Appendix C for development of screening values. 
Iff Evaluated as chromium ill. Chromium VI was not detected. 

Volume Ill 
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Table 4.9b. Selection of COPCs for Chemicals Detected in Subsurface Soil (0 to 10 teet bgs) /at 
Sites 16 and 17, Pete's Pond 

Volume Ill - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Maximum Maximum 
Maximum /b/ Concentration Background Concentration Background Essential 
Concentration 0 to 2 feet bgs Concentration 2 to 10 feet bgs Concentration Nutrient Screening Results /e/ 

Chemicals 0 to 10 feet bgs (Metals Only) 
Detected (mg/kg) 

Acetone 0.034 
Antimony 0.67 
Arsenic 3.7 
B(a)P-TE 0.00033 
Beryllium 0.45 
Cadmium 4.5 
Chlordane 0.084 
Chromium Iff 18.1 
Copper 40.3 
4,4'-DDT 0.022 
Lead 80.1 
Mercury 0.63 
Methyl ethyl ketone 0.0091 
Methylene chloride 0.0034 
Nickel 16.1 
TCDD-TE 2.79E-06 

Volume Ill 
u'\riskpro\ftord\screen\PP-10COC.XLS 
11/21/94 

(mg/kg) 

--
0.67 
3.7 
--

0.42 
4.5 
--

18.1 
40.3 
--

80.1 
0.63 
--
--

16.1 
--

0 to 2 feet bgs (Metals Only) >2 feetbgs 
(mg/kg) (mg/kg) (mg/kg) 

-- -. --
ND ND 8.2 
3.4 2.1 4.5 
-- -- --

0.35 0.45 0.48 
ND 1.5 1.90 
-- -- --

46.1 17.4 22.7 
18.2 36.3 8.2 
-- -- --

51.8 23.6 3.7 
0.12 ND ND 
-- -- --
-- -- --
58 14.2 19.5 
-- -- --

Harding Lawson Associates 

EDD /c/ HBSL /d/ Hazard 
(mg/day) (mg/kg) Quotient 

-- -- 0.0000005 
-- -- 0.002 
-- -- 0.02 
-- -- --
-- -- 0.0001 
-- -- 0.01 
-- -- 0.002 
-- -- --
-- -- 0.002 
-- -- 0.00006 
-- 240 --
-- -- 0.003 
-- -- 0.00000002 
-- -- 0.00000008 
-- -- --
-- -- --

Cancer COPC 
Risk (Yes/No) 

-- NO 
-- NO 

BE-05 YES 
2E-09 NO 
7E-06 YES 
1E-04 YES 
7E-08 YES 

-- NO 
-- NO 

5E-09 NO 
-- NO 
-- NO 
-- NO 

3E-11 NO 
-- NO 

3E-07 YES 

Sites 16 and 17 
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Table 4.9b. Selection of COPCs for Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) /a/ 
Sites 16 and 17, Pete's Pond 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum Maximum 
Maximum fbi Concentration Background Concentration Background Essential 
Concentration 0 to 2 feet bgs Concentration 2 to 10 feet bgs Concentration Nutrient Screening Results lei 

Chemicals 0 to 10 feet bgs [Metals Only] 
Detected (mglkg) [mglkg) 

Total Carcinogenic P AH 
Zinc 

0.003 
1730 1730 

COPCs 
bgs 
mglkg 

2.79E-06 

Chemicals of potential concem 
Below ground surface. 
Milligrams per kilogram. 
Not applicable or not available. 
2.79 X 10A·6. 

0 to 2 feet bgs [Metals Only] 
(mglkg] [mglkg) 

75.8 85.0 

>2 feetbgs EDD lei HBSL /d! Hazard Cancer 
(mglkg) (mg/day] (mg/kg) Quotient Risk 

2E-07 
13.9 0.35 

Ia! See Section 4.3 for explanation. lf a chemical is eliminated by any of the steps shown, no further screening information is provided in this table 
for that chemical. 

fbi From: Table 4.2b. 
/c/ Estimated daily dose [see Appendix B for explanation). The EDD for zinc was compared to the Reco=ended Daily Allowance for zinc of 

5 to 10 mg/day [National Research Council, 1989). 
/d/ Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, Preliminary Remediation Goals, 

Fort Ord, California, June 14, 1993). 
lei See Table C5 of Appendix C for development of screening values. 
If! Evaluated as chromium ill. Chromium VI was not detected. 

COPC 
[Yes/No) 

NO 
NO 

Volume Ill 
u:\dskpro\ftord\screen\PP-lOCOC.XLS 
11/21/94 

Harding Lawson Associates Sites t 6 and 11 
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Table 4.10a. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs) /a/ 
Sites 16 and 17, Pete's Pond Extension 

Chemicals 

Volume Ill -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Essential 
Maximum fbi Background Nutrient Screening Results /e/ 
Concentration Concentration EDD /c/ HBSL /d! Hazard Cancer COPC 

Detected (mg/kg) (mg/kg) (mg/day) (mg/kg) Quotient Risk (Yes/No) 

Antimony 
Arsenic 
Benzo(ghi)perylene 
Beryllium 
Bis(2-ethylhexyl)phthalate 
Cadmium 
Chlordane 
Chromium /f/ 
Copper 
4,4'-DDD 
4,4'-DDT 
Lead 
Mercury 
Nickel 
Silver 
TCDD-TE 

Volume Ill 
u:\riskpro\ftord\screen\PPE-2COC.XLS 
11/21194 

6.90 
6.40 

0.0083 
0.19 

0.096 
1.70 

0.063 
25.10 

443.00 
0.020 
0.076 
741.00 

0.25 
20.20 
1.20 

2.20E-06 

ND --
3.4 --
-- --

0.35 --
-- --
ND --
- - --

46.1 --
18.2 - -
- - --
-- --

51.8 --
0.12 --
58 --

0.36 --

- - --

Harding Lawson Associates 

-- 0.02 -- YES 
-- 0.03 1E-04 YES 
-- 0.0000003 -- NO 
- - -- -- NO 
-- 0.000007 8E-10 NO 
-- 0.005 4E-05 YES 
-- 0.002 5E-08 YES 
-- -- -- NO 
-- 0.02 -- YES 
-- -- 3E-09 NO 
-- 0.0002 2E-08 YES 

240 - - -- YES 
-- 0.001 -- NO 
-- -- -- NO 
-- 0.0003 -- NO 
-- -- 2E-07 YES 

Sites 16 and 17 
1 of2 



Table 4.1 Oa. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs} /a/ 
Sites 16 and 17, Pete's Pond Extension 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemicals 
Detected 

Maximum /b/ Background 
Concentration Concentration 

(mg!kg) (mg!kg) 

Trichloroethene 
Zinc 

0.068 
1030.00 75.8 

COPC 
bgs 
mg!kg 

lE-04 
ND 

Chemicals of potential concern. 
Below ground surface. 
Milligrams per kilogram. 
Not applicable or not available. 
1 X 10~-04. 

Not detected. 

Essential 
Nutrient 
EDD /c/ HBSL /d! 
(mg/day] (mg!kg) 

0.21 

Screening Results /e/ 
Hazard Cancer 

Quotient Risk 

BE-10 

COPC 
(Yes/No] 

NO 
NO 

Ia/ See Section 4.3 for explanation. If a chemical is eliminated by any of the steps shown, no further screening 
information is provided in this table for that chemical. 

fbi From: Table 4.3a. 
/c/ Estimated daily dose (see Appendix B for explanation]. The EDD for zinc was compared to the Reco=ended Daily 

Allowance for zinc of 5 to 10 mg/day (National Research Council, 1989). 
ld! Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, 

Preliminary Remediation Goals, Fort Ord, California, June 14, 1993). 
lei See Table C6 of Appendix C for development of screening values. 
Iff Evaluated as chromium ill. Chromium VI was not detected. 

Volume Ill 
u:\riskpro\ftord\screen\PPE-2COCJU.S 
11/21/94 

Harding Lawson Associates Sites 16 and 17 
2of2 



Table 4.10b. Selection of COPCs for Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) /a/ 
Sites 16 and 17, Pete's Pond Extension 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum Maximum 
Maximum !b/ Concentration Background Concentration Background Essential 
Concentration 0 to 2 feet bgs Concentration 2 to 10 feet bgs Concentration Nutrient Screening Results /e/ 

Chemicals 0 to 10 feet bgs (Metals Only) 0 to 2 feet bgs (Metals Only) >2 feet bgs 
Detected (mg/kg) 

Antimony 6.9 
Arsenic 6.4 
Benzo(ghi)perylene 0.0083 
Beryllium 0.25 
Bis(2-etbylhexyl)phthalate 0.096 
Cadmium 1.7 
Chlordane 0.063 
Chromium Iff 25.1 
Copper 443 
4,4'-DDD 0.02 
4,4'-DDT 0.076 
Lead 741 
Mercury 0.25 
Nickel 25.1 
Pentachlorophenol 0.088 
Silver 1.2 
TCDD-TE 2.18E-05 
Tetrachloroethene 0.0064 
Toluene 0.0012 

Volume Ill 
u:\riskpro\ftord\screen\PPElOCOC.XLS 
11/21/94 

(mg/kg) 

6.9 
6.4 
--

0.19 
--
1.7 
--

25.1 
443 
--
--

741 
0.25 
20.2 
- -
1.2 
- -
--
- -

(mg/kg) (mglkg) (mglkg) 

ND 3.4 8.2 
3.4 3.3 4.5 
-- -- --

0.35 0.25 0.48 
-- -- --

ND 1.1 1.9 
-- -- --

46.1 24.7 22.7 
18.2 185 8.2 
-- -- --
-- -- --

51.8 475 3.7 
0:12 ND ND 
58 25.1 19.5 
-- -- --

0.36 ND 0.49 
-- -- --
- - -- --
-- -- --

Harding Lawson Associates 

EDD /c/ HBSL /d/ Hazard 
(mg/day) (mg/kg) Quotient 

. - -- 0.03 
-- -- 0.03 
-- -- 0.0000003 
-- -- --
-- -- 0.000007 
- - -- 0.005 
-- -- 0.002 
-- -- 0.00004 
-- -- 0.02 
-- -- --
-- -- 0.0002 
- - 240 --
- - -- 0.00.1 
-- -- 0.002 
-- -- 0.000004 
- - -- 0.0003 
-- -- --
-- -- 0.0000009 
-- -- 0.000000009 

Cancer COPC 
Risk (Yes/No) 

-- YES 
1E-04 YES 

-- NO 
-- NO 

BE-10 NO 
4E-06 YES 
5E-08 YES 

-- NO 
-- YES 

3E-09 NO 
2E-08 YES 

-- YES 
-- NO 

3E-05 YES 
7E-09 NO 

-- NO 
2E-06 YES 
2E-10 NO 

-- NO 

Sites 16 and 17 
1 of2 



Table 4.10b. Selection of COPCsfor Chemicals Detected in Subsurface Soil (0 to 10_feet bgs) /a/ 
Sites 16 and 17, Pete's Pond Extension 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum Maximum 
Maximum /b/ Concentration 
Concentration 0 to 2 feet bgs 
0 to 10 feet bgs (Metals Only) 

Background Concentration Background 
Concentration 2 to 10 feet bgs Concentration 
0 to 2 feet bgs (Metals Only) >2 feet bgs 

Essential 
Nutrient Screening Results /e/ 

Chemicals 
Detected (mg/kg) (mg/kg) (mg!kg) (mg/kg) (mg/kg) 

Trichloroethene 
Zinc 

0.068 
1030 

COPCs 
bgs 
mg/kg 

Chemicals of Potential Concern. 
Below ground surface. 
Milligrams per kilogram. 
Not applicable or not available. 

1030 75.8 

TCDD·TE 
1E-04 

2,3,7 ,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
1 X 10~-4. 

ND Not detected. 

678 13.9 

EDD /c/ HBSL /dl 
(mg'day) (mg/kg) 

0.21 

/a/ See Section 4.3 for explanation. lf a chemical is eliminated by any of the steps sbown, no further screening 
information is provided in this table for that chemical. 

/bl From: Table 4.3b. 

Hazard Cancer 
Quotient Risk 

0.00002 6E-10 

/c/ Estimated daily dose (see Appendix B for explanation). The EDD for zinc was compared to the Recommended Daily Allowance for zinc 
of 5 to 10 mg'day (National Research Council, 1989). 

/dl Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, 
Preliminary Remediation Goals, Fort Ord, California, June 14, 1993). 

!e/ See Table C6 of Appendix C for development of screening values. 
If! Evaluated as chromium ill. Chromium VI was not detected. 

COPC 
(Yes/No) 

NO 
NO 

Volume Ill 
u:\riskpro\ftord\screen\PPElOCOC.xLS 
11/21194 

Harding Lawson Associates Sites 16 and 17 
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Table 4.11 a. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs} /a/ 
Sites 16 and 17, Site 17 Disposal Area 

Chemicals 
Detected 

Acetone 
Antimony 
Arsenic 
Beryllium 
Chromium /f/ 
Copper 
Lead 
Mercury 
Nickel 
TCDD-TE 
Zinc 

COPC 
bgs 
mg/kg 

TCDD-TE 
4.06E-06 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum /b/ Background 
Concentration Concentration 

(mg/kg) (mglkg) 

0.0088 
0.72 
1.40 3.4 
0.24 0.35 

15.20 46.1 
10.50 18.2 
29.00 51.8 
0.13 0.12 

11.60 58 
4.06E-06 

39.80 75.8 

Chemicals of potential concern. 
Below ground surface. 
Milligrams per kilogram. 
Not applicable or not available. 

Essential 
Nutrient 
EDD /c/ 
(mg/day) 

HBSL/dl 
(mglkg) 

2,3,7 ,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
4.06 X 10 A -6. 

Screening Results /e/ 
Hazard Cancer 

Quotient Risk 

0.0000001 
0.003 

0.0006 

4E-07 

COPC 
(Yes/No) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 

/a/ See Section 4.3 for explanation. If a chemical is eliminated by any of the steps shown, no further screening 
information is provided in this table for that chemical. 

/b/ From: Table 4.4a. 
/c/ Estimated daily dose (see Section 4.3 for explanation). The EDD was compared to the Recommended Daily Allowance 

for various essential nuhients (National Research Council, 1989). 
/dl Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, 

Preliminary Remediation Goals, Fort Ord, California, June 14, 1993). 
/e/ See Table C7 of Appendix C for development of screening values. 
Iff Evaluated as chromium III. Chromium VI was not detected. 

Volume Ill Harding Lawson Associates Sites 16 and 17 

u:\riskpro\flord\screen\170-2COC.XLS 
11/21/94 
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Table 4.11b. Selection of COPCsfor Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) /a/ 
Sites 16 and 17, Site 17 Disposal Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum Maximum 
Maximum fbi Concentration Backgrmmd Concentration Background Essential 
Concentration 0 to 2 feet bgs Concentration 2 to 10 feet bgs Concentration Nutrient Screening Results /e/ 

Chemicals 0 to 10 feet bgs (Metals Only) 0 to 2 feet bgs (Metals Only) >2 feet bgs 
Detected (mg!kg) 

Acetone 0.031 
Antimony 5.5 
Arsenic 13.1 
Beryllium 0.25 
Bis(2-ethylhexyl)phthalate 0.13 
Cadmium 3.2 
Chromium Iff 52.7 
Copper 257 
Lead 442 
Mercury 7.5 
Methylene chloride 0.0035 
Nickel 170 
Selenium 1.2 
Silver 4.8 

Volume Ill 
u:\riskpro\ftord\screen\17·10COC.XLS 
11/21/94 

(mg/kg) 

--
0.72 
1.4 

0.24 
--

ND 
15.2 
10.5 
29.0 
0.13 
--

11.6 
ND 
ND 

(mg/kg) (mg/kg) (mg/kg) 

-- -. --
ND 5.5 8.2 
3.4 13.1 4.5 
0.35 0.25 0.48 
-- - . - -

ND 3.2 1.9 
46.1 52.7 22.7 
18.2 257 8.2 
51.8 442 3.7 
0.12 7.5 ND 
-- -- --
58 170 19.5 
NA 1.2 NA 
0.36 4.8 0.49 

Harding Lawson Associates 

EDD /c/ HBSL /d! Hazard 
(mg/day) (mg!kg) Quotient 

-- -- 0.0000004 
- - -- 0.02 
-- -- 0.06 
-- -- --
-- -- 0.000009 
-- -- 0.009 
-- -- 0.00008 
-- -- 0.01 
-- 240 --
-- -- 0.04 
-- -- 0.00000008 
- - -- 0.01 
-- -- 0.0003 
-- -- 0.001 

Cancer COPC 
Risk (Yes/No) 

-- NO 
-- YES 

3E-04 YES 
-- NO 

1E-09 NO 
7E-05 YES 

-- NO 
-- YES 
-- YES 
-- YES 

3E-11 NO 
2E-04 YES 

-- NO 
-- NO 

Sites 16 and 17 
1 of 2 



Table 4.11b. Selection of COPCsfor Chemicals Detected in Subsurface Soil (0 to 10 feet bgs) /a/ 
Sites 16 and 17, Site 17 Disposal Area 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Maximum Maximum 
Maximum fbi Concentmtion Background Concentmtion Background 
Concentration 0 to 2 feet bgs Concentration 2 to 10 feet bgs Concentration 
0 to 10 feet bgs (Metals Only) 0 to 2 feet bgs (Metals Only) >2 feet bgs 

Essential 
Nutrient Screening Results /e/ 

Chemicals 
Detected 

TCDD-TE 
Zinc 

COPCs 
bgs 
mg/kg 

3E-04 
TCDD-TE 

(mg/kg) (mglkg) (mg/kg) (mglkg) (mglkg) 

3.02E-05 
673 

Chemicals of potential concern. 
Below ground surface. 
Milligrams per kilogram. 
Not applicable or not available. 
3x10~-4. 

39.8 75.8 

2,3,7 ,8-Tetmchlorodibenzo-p-dioxin toxic equivalents. 

673 13.9 

EDD /c/ HBSL /d/ 
(mg/day) (mglkg) 

0.13 

/a/ See Section 4.3 for explanation. If a chemical is eliminated by any of the steps shown, no further screening 
information is provided in this table for that chemical. 

fbi From: Table 4.4b. 

Hazard Cancer 
Quotient Risk 

3E-06 

/c/ Estimated daily dose (see Section 4.3 for explanation). The EDD for zinc was compared to the Reconnended Daily Allowance for zinc 
of 5 to 10 mg/day (National Research Council, 1989). 

/d/ Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, 
Preliminary Remediation Goals, Fort Ord, California, June 14, 1993). 

/e/ See Table C7 of Appendix C for development of screening values. 
If/ Evaluated as chromium Ill. Chromium VI was not detected. 

COPC 
(Yes/No) 

YES 
NO 

Volume Ill 
u:\rlskpro\ftord\screen\17-10COC.xLS 
11]21]94 

Harding Lawson Associates Sites 16 and 17 
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Table 4.12. Selection of COPCs for Chemicals Detected in Groundwater, A-Aquifer /a/ 
Sites 16 and 11 

Volume Ill 
u'\riskpro\ftord\screen\GW-A..COC.JCLS 
11/21/94 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemicals 
Detected 

Antimony 
Tetrachloroethene 
Toluene 
Trichloroethane 
Zinc 

Maximum /b/ Essential 
Concentration Nutrient 

(mg!l) EDD /c/ 

0.0096 --
0.0019 --
0.0011 --
0.0022 --
0.0396 0.040 

COPCs 
mg!l 

Chemicals of potential concern. 
Milligrams per liter. 

1E-06 
Not applicable or not available. 
1 X 10~-6. 

Screening Results /d! 
Hazard Cancer 

Quotient Risk 

0.7 --
0.005 1E-06 
0.0002 --

0.01 4E-07 · 
-- --

COPC 
(Yes/No) 

YES 
YES 
NO 
YES 
NO 

Ia! See Section 4.3 for explanation. If a chemical is eliminated by any of the steps shown, 
no further screening information is provided in this table for that chemical. 

fbi From: Table 4.6. 
lcl Estimated daily dose (see Appendix B for explanation). This was compared to the 

Recommended Daily Allowance of 5 to 10 mg/day (National Research Council, 1989). 
ld! See Table C8 of Appendix C for development of screening values. 

Harding Lawson Associates Sites 16 and 17 
1 of 1 



Table 4.13. Selection of COPCs for Chemicals Detected in Groundwater, Upper 180-Foot Aquifer /a/ 
Sites 16 and 17 

Volume Ill 
u:\riskpro\ftord\screen\GW180COC.XLS 
11/21/94 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum /b/ Screernng Results /c/ 
Chemicals 
Detected 

Carbon tetrachloride 
Tetrachloroethene 
Toluene 
Trichloroethene 

Concentration 
(mg/1) 

0.00110 
0.00074 
0.00048 
0.00058 

Hazard 
Quotient 

0.04 
0.002 

0.00007 
0.003 

COPCs 
mg/1 

Chemicals of potential concern. 
Milligrams per liter. 

2E-06 
Not applicable or not available. 
2 X 10~-6. 

Cancer 
Risk 

2E-06 
5E-07 

--
1E-07 

COPC 
(Yes/No) 

YES 
YES 
NO 
YES 

/a/ See Appendix B for explanation. If a chemical is eliminated by any of the steps 
shown, no further screernng information is provided in this table for that chemicaL 

fbi From: Table 4.7. 
/c/ See Table C8 of Appendix C for development of screernng values. 

Harding Lawson Associates Sites 16 and 17 
1 of 1 



Table Revisions 
Volume Ill, Sites 16 and 17 

Table 4.14 

In Volume ill, Sites 16 and 17, in Table 4.14 of pages 1 and 2 replace "Student Resident" with 
"Student/Faculty Artist." 

Volume Ill 
T34932·H 
October 19, 1995 

Harding Lawson Associates BHHRA 
Table 4.14r 



Volume Ill 

Table 4.14. Site-Specific Intake Assumptions /a/ 
Sites 16 and 17 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Intake Assum12tions 
Exposure Fraction of Exposure 

Site Area Time Intake Frequency 
Scenario/Receptor ET FI EF 

(hours/day) (unitless) (days/year) 

DOL Maintenance Yard 
Average Scenario 

Commercial Worker 8 0.5 250 
Construction Worker 8 0.5 30 

RME Scenario 

Commercial Worker 8 1 250 
Construction Worker 6 1 250 

Pete's Pond 
Average Scenario 

Student Resident 0.25 0.05 230 
Utility Worker 8 0.05 20 

RME Scenario 

Student Resident 0.25 0.10 300 
Utility Worker 8 1.00 30 

Pete's Pond Extension 
Average Scenario 

Student Resident 0.25 0.05 230 
Utility Worker 8 0.5 20 

RME Scenario 

Student Resident 0.25 0.10 300 
Utility Worker 8 1 30 

Harding Lawson Associates 

u :\riskpro\ftord\screen \ 1617INTK.XLS 
11/9/94 

Exposure 
Dmation 

ED 
(years) 

10 
1 

25 
1 

3 
1 

5 
1 

3 
1 

5 
1 

Sites 16 and 17 
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Table 4.14. Site-Specific intake Assumptions /a/ 
Sites 16 and 17 

Volume Ill • Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

SitoAroa 
Scenario/Receptor 

Sito 17 Disposal Area 
Average Scenario 

Student Resident 
Construction Worker 

RME Scenario 

Student Resident 
Construction Worker 

Exposure 
Time 

ET 
(hours/day) 

20 
8 

20 
8 

RME Reasonable maximum exposure. 

/a/ See Section 6.4.3 for explanation. 

Intake Assumptions 
Fraction of Exposure 

Intake Frequency 
FI EF 

(unitless) (days/year) 

0.4 
0.5 

0.8 
1 

230 
30 

300 
250 

Volume Ill 
u:\riskpro\ftord\screen\1617INTK.XLS 
11/9/94 

Harding Lawson Associates 

Exposure 
Dmation' 

ED 
(years) 

3 
1 

5 
1 

Sites 16 and 17 
2 ol2 



Table 4.15. Exposure Point Concentrations (EPCs) for Soli and Air 
Sites 16 and 17, DOL Maintenance Yard 

Volume Ill- Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Average Exposure Scenario 
Soil Air 

Soil Depth 
Chemicals of 

Potential 
Concern 

Concentration /a/ Concentration /b/ 
(mglkg) (mg/m') 

Surface Soil (0-2 feet bgs) 

Arsenic 
Cadmium 
TCDD-TE 

Subsmface Soil (0-10 feet bgs) 

Arsenic 
Bis(2-ethylhexyl)phthalate 
Cadmium 
TCDD-TE 

8.73E+OO 
1.10E+OO 
2.09E-06 

3.15E+OO 
1.15E+OO 
5.20E-01 
2.09E-06 

Reasonable maximum Exposure. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground surface. 

l.OOE-07 
1.27E-08 
2.40E-14 

3.62E-08 
1.32E-08 
5.98E-09 
2.40E-14 

2,3, 7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
8.73 X 10" +00. 

RME Scenario 
Soil Air 

Concentration /c/ Concentration /b/ 
(mglkg) (mg/m') 

2.23E+01 
2.40E+OO 
5.76E-06 

1.57E+01 
3.72E+OO 
1.75E+OO 
5.76E-06 

2.56E-07 
2.76E-08 
6.62E-14 

1.80E-07 
4.27E-08 
2.01E-08 
6.62E-14 

RME 
mglkg 
mg/m' 
bgs 
TCDD-TE 
8.73E+OO 
PM10 Particles with a diameter less than or equal to 10 microns. 

/a/ Arithmetic mean. 
fbi Air concentration (mg/m') = soil concentration (mglkg) x site-specific PM10 (1.15E-2 mg/m') x 

conversion factor (1E-6 kg/mg). 
/c/ Lesser of the maximum concentration and 95 percent upper confidence limit of the 

arithmetic mean. 

Volume Ill 
u:\riskpro\ftord\screen\DOL~EPCS.XLS 

11/9/94 

Harding Lawson Assoclales Sites 16 and 17 
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Table 4.16. Exposure Point Concentrations (EPCs) for Soli and Air 
Sites 16 and 17, Pete's Pond 

Volume Ill -Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Soil Depth 
Chemicals of 

Potential 
Concern 

Average Exposme Scenario RME Scenario 
Soil Air 

Concentration /a/ Concentration fbi 
(mglkg) (mg/m') 

Smface Soil (0-2 feet bgsl 

Arsenic 
Beryllium 
Cadmium 
Chlordane 
TCDD-TE 

1.56E+OO 
1.40E-01 

1.21E+OO 
5.40E-02 
1.12E-o6 

1.79E-08 
1.61E-09 
1.39E-OB 
6.21E-10 
1.29E-14 

Subsmface Soil (0-10 feet bgs) 

Arsenic 
Beryllium 
Cadmium 
Chlordane 
TCDD-TE 

1.08E+OO 1.24E-08 
1.90E-01 2.19E-09 
6.70E-01 7.71E-09 
5.17E-02 5.95E-10 
1.12E-06 1.29E-14 

Reasonable maximum Exposme. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground smface. 

Soil Air 
Concentration /c/ Concentration fbi 

(mg/kg) (mg/m') 

3.27E+OO 
3.20E-01 
4.09E+OO 
8.40E-02 
2.79E-06 

2.47E+OO 
4.00E-01 
2.57E+OO 
8.40E-02 
2.79E-06 

3.76E-08 
3.68E-09 
4.70E-08 
9.66E-10 
3.21E-14 

2.84E-08 
4.60E-09 
2.96E-08 
9.66E-10 
3.21E-14 

RME 
mglkg 
mg/m3 

bgs 
TCDD-TE 
1.56E+OO 
PM10 

2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
1.56 X 10 A +00. 
Particles with a diameter less than or equal to 10 microns. 

/a/ Arithmetic mean. 
fbi Air concenh·ation (mg/m3 ) = soil concentration (mglkg) x site-specific PM10 (1.15E-2 mg/m') x 

conversion factor (1E-6 kg/mg). 
lei Lesser of the maximmn concentration and 95 percent upper confidence limit of the 

arithmetic mean. 
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Table 4.17. Exposure Point Concentrations (EPCs) for Soli and Air 
Sites 16 and 17, Pete's Pond Extension 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Soil Depth 
Chemicals of 

Potential 
Concern 

Average Exposure Scenario RME Scenario 
Soil Air Soil AiJ: 

Concentration /a/ Concentration /b/ Concentration /c/ Concentration /b/ 
(mg/kg) (mg/m') (mg/kg) (mg/m') 

Surface Soil (0-2 feet bgsl 

Antimony 1.54E+OO 1.77E-08 5.77E+OO 
Arsenic 1.96E+OO 2.25E-08 4.81E+OO 
Cadmium 6.50E-01 7.48E-09 1.38E+OO 
Chlordane 4.97E-02 5.71E·10 6.30E·02 
Copper 5.63E+Ol 6.47E-07 2.91E+02 
4,4'·DDT 3.14E-02 3.61E-10 7.60E-02 
Lead 1.23E+02 1.42E-06 5.66E+02 
TCDD-TE 1.25E-06 1.44E-14 2.20E-06 

Subsurface Soil (0-10 feet bgs) 

Antimony 
Arsenic 
Cadmium 
Chlordane 
Copper 
4,4'-DDT 
Lead 
Nickel 
TCDD-TE 

RME 
mg/kg 
mg/m' 
bgs 
TCDD-TE 
1.54E+OO 
PMlO 

l.OOE+OO 1.15E-08 4.16E+OO 
1.50E+OO 1.73E-08 3.77E+OO 
5.30E-01 6.10E-09 1.08E+OO 
4.97E-02 5.71E-10 6.30E-02 
3.54E+Ol 4.07E-07 2.01E+02 
3.14E-02 3.61E-10 7.60E-02 
7.72E+Ol 8.88E-07 4.08E+02 
1.18E+Ol 1.36E-07 1.91E+Ol 
5.15E-06 5.92E-14 2.18E-05 

Reasonable maximum exposure. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground surface. 
2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
1.54 X 10 ~ +00. 
Particles with a diameter less than or equal to 10 microns. 

/a/ Arithmetic mean. 

6.64E-08 
5.53E-08 
1.59E-08 
7.25E-10 
3.34E-06 
8.74E-10 
6.51E-06 
2.53E-14 

4.78E-08 
4.34E-08 
1.24E-08 
7.25E-10 
2.31E-06 
8.74E-10 
4.70E-06 
2.20E-07 
2.51E-13 

/b/ Air concenh·ation (mg/m') = soil concentration (mg/kg) x site-specific PM10 (1.15E-2 mg/m') 
x conversion factor (1E-6 kg/mg). 

/c/ Lesser of the maximum concentration and 95 percent upper confidence limit of the 
arithmetic mean. 
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Table 4.18. Exposure Point Concentrations (EPCs) for Soli and Air 

Sites 16 and 17, Site 17 Disposal Area 

Volume Ill- Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Soil Depth Average Exposure Scenario RME Scenario 
Chemicals of Soil Air 

Potential Concentration /a/ Concentration /b/ 
Concem (mg/kg) (mg/m') 

Surface Soil (0-2 feet bgsl 

TCDD-TE 1.77E-06 2.04E-14 

Subsurface Soil (0-10 feet bgsl 

Antimony 
Arsenic 
Cadmium 
Copper 
Lead 
Mercury 
Nickel 
TCDD-TE 

1.51E+OO 1.74E-08 
1.60E+OO 1.84E-08 
5.20E-01 5.98E-09 
2.21E+01 2.54E-07 
5.22E+01 6.01E-07 
5.00E-01 5.75E-09 
1.79E+01 2.06E-07 
7.11E-06 8.18E-14 

Reasonable maximum exposure. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground smface. 

Soil 
Concentration /c/ 

(mg/kg) 

4.06E-06 

4.27E+OO 
6.52E+OO 
1.53E+OO 
1.37E+02 
2.82E+02 
3.38E+OO 
8.30E+01 
3.02E-05 

RME 
mg/kg 
mg/m' 
bgs 
TCDD-TE 
1.77E-06 
PM10 

2,3, 7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
1.77 X 10 ~ -6. 
Particles with a diameter less than or equal to 10 microns. 

/a/ Arithmetic mean. 

Air 
Concentration /b/ 

(mg/m') 

4.67E-14 

4.91E-08 
7.50E-08 
1.76E-08 
1.57E-06 
3.24E-06 
3.89E-08 
9.55E-07 
3.47E-13 

/b/ Air concentration (mg/m') =soil concenh·ation (mg/kg) x site-specific PMlO (1.15E-2 mg/m') 
x conversion factor (lE-6 kg/mg). 

/c/ Lesser of the maximum concentration and 95 percent upper confidence limit of the 
arithmetic mean. 
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Table 4.21. Total Hazard Index (HI), Utility Worker Receptor /a/ 

Sites 16 and 17 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Scenario 
Receptor Location 

Average Scenario 

Pete's Pond 

Pete's Pond Extension 

RME Scenario 

Pete's Pond 

Pete's Pond Extension 

Ingestion 
of Soil 

0.0001 

0.0002 

0.008 

0.02 

Dermal 
Contact 

with Soil 

0.00003 

0.00004 

0.0007 

0.004 

RME Reasonable maximum exposure. 

Inhalation 
of Dust 

<0.000001 

<0.000001 

0.000002 

0.000004 

Total 
HI 

0.0001 

0.0003 

0.009 

0.02 

/a/ Chemical-specific hazard quotients are presented in Tables E16- E19 (Appendix E). 
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Table 4.22. Total Hazard Index (HI), Construction Worker Receptor /a/ 
Sites 16 and 17 

Volume Ill • Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Scenario 
Receptor Location 

Average Scenario 

Site 17 Disposal Area 

DOL Maintentance Yard 

RME Scenario 

Site 17 Disposal Area 

DOL Maintentance Yard 

Ingestion 
of Soil 

0.0004 

0.0003 

0.3 

0.3 

Dermal 
Contact 

with Soil 

0.00006 

0.00008 

0.02 

0.03 

RME Reasonable maximum exposure. 

Inhalation 
of Dust 

0.000003 

0.000002 

0.0002 

0.0002 

Total 
HI 

0.0005 

0.0004 

0.3 

0.3 

/a/ Chemical-specific hazard quotients are presented in Tables E20 - E23 (Appendix E). 
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Table 4.23. Total Hazard Index (HI), Commercial Worker Receptor /a/ 
Sites 16 and 17 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Scenario 
Receptor Location 

Average Scenario 

DOL Maintenance Yard 

RME Scenario 

DOL Maintenance Yard 

Ingestion 
of Soil 

0.008 

0.04 

Dermal 
Contact 

with Soil 

0.002 

0.04 

RME Reasonable maximum exposure. 

Inhalation 
of Dust 

0.00002 

0.00009 

Total 
HI 

0.009 

0.08 

/a/ Chemical-specific hazard quotients are presented in Tables E24 · E25 (Appendix E). 
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Scenario 
Receptor Location 

Average Scenario 

Pete's Pond 
Pete's Pond Extension 
Site 17 Disposal Area 

Pathway Totals 

Table 424-R. Total Cancer Risk by Area, Student Resident Receptor /a/ 
Sites 16 and 17 

Ingestion 
of 

Soil 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Dermal 
Contact 

with Soil 
Inhalation 

of Dust 

1E-10 

Ingestion 
of 

Groundwater !b/ 

Inhalation of 
VOCsfrom 

Groundwater /b/ 

NA 
NA 

Total 
Risk 
by Area !b/ 

ffii~lttliiBUf.1IW~tmt~~~llii1 
Total Risk 

!i~~~~ 
H~i&fiif[mfJ. 

sB~Kitfam 
RME Scenario 

Pete's Pond 
Pete's Pond Extension 
Site 17 Disposal Area 

NA 
NA 

iti£&!MB:(t~f1 
Pathway Totals 
Total Risk 

r,reitBtl.;~~rmru®.maBIW~tt~alnmtll%11itt.t~®IEGI1$;~am~lii& wt~t£1t1Bal! 
ir;~rt.t-mtmr 

3.71E-09 
NA 
RME 

3.71 X 10 A -9. 
Not available/pathway not evaluated. 
Reasonable maximum exposure. 

/a/ Chemical-specific risks are presented in Tables E8 - E15 (Appendix E). 
fbi Exposure to COPCs in groundwater were evaluated separately for the Upper 180-foot and A-aquifers. Risks for exposures 

to COPCs in the A-aquifer are presented in parentheses beside the risks for exposure to COPCs in the 180-foot aquifer. 
See Section 4.6.2.1. 
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Table 4.25. Total Cancer Risk, Utility Worker Receptor /a/ 

Sites 1 S and 17 
Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Scenario 
Receptor Location 

Average Scenario 

Pete's Pond 

Pete's Pond Extension 

RME Scenario 

Pete's Pond 

Pete's Pond Extension 

9.40 X 10 A ·10. 

Ingestion 
of Soil 

9.40E-10 

8.49E-10 

5.96E-08 

6.53E·OB 

Dermal 
Contact 

with Soil 

1.77E-10 

2.13E·10 

5.29&09 

7.46E·09 

9.40E·10 
RME Reasonable maximum exposure. 

Inhalation 
of Dust 

2.40E·11 

3.59E·11 

1.54E·10 

1.80E·10 

Total 
Risk 

lE-09 

1E·09 

7E·OB 

7E·OB 

/a/ Chemical-specific risks are presented in Tables E16 · E19 [Appendix E). 

Volume Ill 
u:\riskpro\ftord\1617UWCR.XLS 
11/21/94 

Harding Lawson Associates Sites 16 and 17 
1 of 1 



Table 4.26. Total Cancer Risk, Construction Worker Receptor /a/ 
Sites 16 and 17 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Scenario 
Receptor Location 

Average Scenario 

Site 17 Disposal Area 

DOL Maintenance Yard 

RME Scenario 

Site 17 Disposal Area 

DOL Maintenance Yard 

1.36 X 10" -9. 

Ingestion 
of Soil 

1.36E-09 

2.37E-09 

8.97E-07 

1.87E-06 

Dermal 
Contact 

with Soil 

3.35E-10 

6.02E-10 

1.02E-07 

2.25E-07 

1.36E-09 
RME Reasonable maximum exposme. 

Inhalation 
of Dust 

1.06E-10 

1.20E-10 

7.74E-09 

1.01E-08 

/a/ Chemical-specific risks are presented in Tables E20- E23 (Appendix E). 
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Table 4.19. Exposure Point Concentrations (EPCs) for Groundwater 
Sites 16 and 17, Site 17 Disposal Area 

Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Aquifer Average Scenario 
Groundwater 

Concentration /a/ 
(mg/1) 

RME Scenario 
Chemicals of 

Potential 
Concern 

A-Aquifer 

Antimony 
Tetrachloroethane 
Trichloroethane 

180-Foot Aquifer 

Carbon tetrachloride 
Tetrachloroethane 
Trichloroethane 

RME 
mg/1 
6.60E·03 

/a/ Arithmetic mean. 

6.60E-03 
6.20E·04 
B.OOE-04 

9.20E·04 
4.10E·04 
5.00E·04 

Reasrmahle maximum exposure. 
Milligrams per liter. 
6.60 X 10A·3. 

Groundwater 
Concentration /b/ 

(mg/1) 

9.60E·03 
1.90E·03 
2.20E·03 

1.10E·03 
7.40E·04 
5.BOE·04 

fbi Lesser of the maximum concentration and 95 percent upper confidence limit 
of the arithmetic mean. 
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Table 4.20-R. Total Hazard Index (HI) by Area, Student Resident Receptor /a/ 
Sites 16 and 17 

Volume Ill • Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Scenario 
Receptor Location 

Ingestion 
of 

Soil 

Dermal 
Contact 

with Soil 
Inhalation 

of Dust 

Ingestion 
of 

Groundwater 
fbi 

Inhalation of 
VOCs from 

Groundwater 
fbi 

Total 
His 

by Area 
fbi 

Average Scenario 

Pete's Pond 
Pete's Pond Extension 
Site 17 Disposal Area /c/ 

Pathway Totals 

Total Multipathway HI 

RME Scenario 

Pete's Pond 
Pete's Pond Extension 
Site 17 Disposal Area /c/ 

Pathway Totals 

Total Multipathway HI 

Not available. 

0.0002 0.00004 
0.0003 0.00006 

NA NA 

0.001 0.0001 

0.002 0.001 
0.005 0.002 
NA NA 

0.007 0.003 

NA 
RME Reasonable maximum exposme. 

<0.000001 NA 
<0.000001 NA 

NA 0.01 (0.1) 

<0.000001 0.01 (0.1) 

<0.000001 NA 
0.000002 NA 

NA 0.04 (0.5) 

0.000002 0.04 (0.5) 

/a/ Chemical-specific hazard quotients are presented in Tables EB · E15 (Appendix E). 

NA 0.0002 
NA 0.0004 
0.01 (0.1) 0.02 

0.01 (0.1) 

0.02 

NA 0.003 
NA 0.007 
0.04 (0.5) 0.08 

0.04 (0.5) 

0.09 

fbi Exposmes to COPCs in groundwater were evaluated separately for the Upper 180-foot and 
A-aquifers. Hazard indices for exposures to COPCs in the A-aquifer are presented in parentheses 
beside the hazard indices for exposures to COPCs in the 180-foot aquifer. See Section 4.6.1.1. 

/c/ Potential noncarcinogenic health effects were not evaluated for soil pathways at the Site 17 
Disposal Area because the one chemical of potential concern in soil, 2,3,7,8-TCDD toxic equivalents 
(TCDD-TE), has a carcinogenic slope factor. but no available non cancer reference dose. 
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5,0 BASELINE RISK ASSESSMENT FOR SITE 3 

The baseline risk assessment for Site 3, the 
former Beach Trainfire Range, is presented in this 
section. This BRA follows the methodology 
presented in Section 2 .0, with any deviations 
from these methods identified in the sections that 
follow. 

5.1 Background 

This section briefly summarizes background 
information on site history and the physical 
setting, past and planned future potential land 
uses, and the human populations near Site 3. 

5.1.1 Physical Setting 

Site 3 spans approximately 3.2 miles and 
occupies 780 acres along the westem boundary of 
Fort Ord (Plate 1.1). The site is bordered to the 
south by Sand City, to the north by the city of 
Marina, to the west by Monterey Bay, and to the 
east by Highway 1. Most of the smface area of 
Site 3 is unpaved and vegetated, with dune sands 
present at the surface. The topography is 
controlled by a series of sand dunes that have 
been eroded on the west side by wind and waves, 
resulting in steep drops to the beach along 
Monterey Bay. Depth to groundwater ranges 
from approximately 20 (near the shoreline) to 
over 100 feet below ground surface (feet bgs). 
Small arms firing ranges, numbered 1 through 17, 
are scattered along the eastem half of the site. 
There are no firing ranges numbered 10 or 13. A 
fmmer ammunition storage area is between 
ranges 3 and 4. 

Stilwell Hall and two sewage treatment plants are 
the main on-site structures. Stilwell Hall is 
located in the central part of Site 3 and was 
formerly used as a recreational center. Stilwell 
Hall was 200 to 300 feet from the shoreline when 
it was built in the 1940s, but natural forces have 
eroded the shoreline cliffs so that Stilwell Hall is 
now adjacent to the shoreline. A seawall was 
constructed to protect the stmcture from the 
encroaching smf. The Ord Village Sewage 
Treatment Plant (STP) and Main Garrison STP lie 
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within the Site 3 boundaries but are not 
considered part of Site 3 in the RI; these STPs 
are being investigated separately as Sites 1 and 2, 
respectively. Site 2 has been grouped with 
Site 12. Site 1 is still under investigation as one 
of the site elimination actions sites. Sewage is 
no longer treated at either of these plants but is 
instead pumped from Site 1 and gravity fed from 
Site 2 to the Monterey Regional Treatment Plant 
in the city of Marina. 

Seven storm ch·ain outfalls, which collect 
stmmwater from the Main Garrison area of Fort 
Ord (east of Site 3), discharge either to the dune 
area or to the intertidal zone of Site 3: three · 
outfalls discharge to the dunes near Range 11, 
Range 8, and Site 1; and four outfalls discharge 
to Monterey Bay in the smfzone. The stmm 
ch·ain outfalls were investigated as part of the 
Basewide Storm Drain and Sanitary Sewer 
Investigation (see the Remedial Investigation, 
Volume II, Section 2.5). 

5.1.2 Land Use 

Although not cmTently active, the site was used 
since the 1940s for small mms training. 
Activities at the Beach Trainfire Ranges consisted 
of firing hand-held weapons at targets located 
near the leeward (east-facing) dune faces. 
According to the California Department of Parks 
and Recreation, proposed futme land use entails 
conversion to a limited-access state park that 
would include constmction of hiking trails, 
hike-in/bike-in campgrounds, and boardwalks 
from proposed parking lots to the beaches (Fax 
transmittal from fay Verett, COE to Steve Farley, 
HIA May 2, 1994). These boardwalks will be 
constructed to limit human impacts on the 
dunes. 

5.1.3 Nearby Populations 

The nearest resident populations are within 
1/2 mile of the site in the city of Marina, which 
borders Site 3 to the northeast. In addition, 
U.S. Almy personnel are on Fort Ord east of 
Site 3, across Highway 1 (Plate 5.1). Although 
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As shown on the tables, seven metals were 
detected in soil: antimony, chmmium, copper, 
iron, lead, tin, and zinc. As discussed in the RI, 
the results of the leachate analyses suggest that 
metals have not migrated downward to 
groundwater aquifers beneath Site 3. A number 
of groundwater monitoring wells exist on and 
near Site 3; these wells were installed to evaluate 
the potential migration of chemicals from Sites 2 
and 12. Therefore, Site 3 groundwater data are 
not considered appropriate to assess conditions 
related to past use of Site 3. In addition, because 
the leachate concentration of chemicals decreased 
with depth, and only two chemicals collected 
fmm the deepest samples (lead and iron) 
exceeded MCLs, no detected chemicals in sand at 
Site 3 are expected to be in the groundwater. As 
indicated in Section 5 .1.1, depth to groundwater 
at the site ranges from approximately 20 (near the 
beaches) to over 100 feet bgs. 

The data used for this BRA consist of soil 
samples collected from 20 test pit locations in 
Study Areas 1 and 2 at depths ranging from 0 to 
2 feet bgs. Of all the data collected at Site 3, this 
subset represents a reasonable worst-case dataset. 
Given the likely future use of this site, it is 
assumed that humans would not likely be 
exposed to sand deeper than 2 feet bgs. Since 
measured concentrations of chemicals at Site 3 
decrease with depth, any potential exposures to 
sand deeper than 2 feet bgs will pose a much 
lower risk than the exposures to surface soil 
estimated in this BRA. 

Data collected at Site 3 were evaluated assuming 
two potential exposure scenarios. Soil data were 
analyzed to evaluate the possibility of a human 
receptor either walking randomly throughout 
Site 3 or walking exclusively within one of the 
tln·ee bullet distribution areas. Specific methods 
used to evaluate these are described below. 

5.2.1 Weighted Surface Area 
Concentrations 

Potential exposure by any potential human 
receptor at Site 3 is not expected to be limited to 
a single hotspot nor is it expected only in an area 
with little or no bullet cover. Rather, a 
hypothetical future receptor at the site would 
likely walk through areas of varying type. In 
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addition, because over 90 percent contains little 
or no bullet cover and, therefore, has lower 
concentrations of chemicals, potential exposure 
to chemicals at Site 3 will likely not be at the 
maximum concentrations detected in the areas of 
heavy bullet cover. 

Methods used to estimate site-related chemical 
concentrations representative of all tln·ee bullet 
distribution areas is described in the following 
text. 

The concentrations of chemicals detected at 
Site 3 were weighted smface area, that is, 
weighted in proportion to the surface areas of 
Study Areas 1 and 2 having different percentages 
of bullet cover as follows: 

• Fom percent of the surface area has heavy 
bullet cover (>10 percent) 

• Five percent of the smface area has moderate 
bullet cover (1 to 10 percent) 

• Ninety-one percent of the smface area has 
little or no bullet cover ( <1 percent to none). 

Weighting the chemical concentrations by 
transforming the data prior to statistical analysis 
takes into account variations in potential 
exposme that a receptor is likely to encounter at 
Site 3. Chemical concentrations for each sample 
were transformed using the following equation: 

Where: 

Cs; x SA, 
s~ 

Weighted smface area concentration of 
chemical i in mg!kg in categmy x, 
where "x" is one of the three categories 
of surface bullet cover: light 
( <1 percent or none), moderate 
(1 to 10 percent), and heavy 
(>10 percent) (Table 5.1). 

= Absolute detected chemical 
concentration for chemical i in soil or 
one-half the detection limit for NDs 
(mg/kg) 
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screening level (HBSL). As a result of this 
analysis, lead was retained as a COPC. The 
maximmn weighted surface area concentration of 
1852 mg/kg for lead is well above the HBSL of 
240 mg/kg. 

In the fourth step, any detected chemicals still 
remaining were evaluated using a toxicity screen 
as described in Section 2.1.2. The details of this 
screening analysis are discussed in Appendix C 
and presented in Table C9. This step eliminated 
chromimn and tin, whose screening HQs are less 
than the target screening HQ of 0.01. The 
remaining chemicals, antimony, copper, and lead, 
were retained as COPCs for this BRA. Table 5.4a 
summarizes the criteria used in the selection of 
COPCs for the weighted smface area. 

5.3.2 Bullet Distribution Areas 

In the <1 percent area, copper, lead, zinc were 
below background levels. In the 1 to 10 percent 
area, zinc was below background levels. In the 
>10 percent area, only chromimn was below 
background levels. These three chemicals were 
therefore eliminated as COPCs from their 
respective areas. 

In the evaluation of chemicals as essential 
nutrients, the EDDs for iron and zinc for each of 
the three datasets (where applicable) were: 

• 6.24 mg/day for iron in the < 1 percent area 

• 4.34 mg/day for iron in the 1 to 10 percent 
area 

• 6.08 mg/day for iron and 0.43 mg/day for zinc 
in the >10 percent area. 

Because the EDDs for iron were below the RDA 
of 6 to 10 mg/day at all three areas, iron was 
eliminated as a COPC. The EDD for zinc at the 
> 10 percent area was below the RDA of 5 to 
10 mg/day and was therefore eliminated as a 
COPC at this area. 

The maximmn concentrations of lead in the 1 to 
10 percent area (32600 mg/kg) and the 
>10 percent area (46300 mg/kg) exceeded the 
HBSL of 240 mg/kg, so lead was retained as a 
COPC. In the <1 percent area, the maximmn 

Volume Ill 
T34931-H 

November 22, 1994 

5.0 Human Health Risk Assessment for Site 3 

detected concentration of lead (43.2 mg/kg) was 
below the HBSL, so lead was eliminated as 
COPC. 

Based on the toxicity screen, for the < 1 percent 
area, the remaining detected chemical, 
chromimn, was eliminated as a COPC. 
Chromimn and tin were eliminated as COPCs 
from the 1 to 10 percent area and the 
>10 percent areas. Tables C10, C11, and C12 in 
Appendix C present the results of the toxicity 
screen for the < 1 percent, 1 to 10 percent, and 
>10 percent areas, respectively. Table 5.4b 
summarizes the criteria used in COPC selection 
for these three bullet distribution areas. As a 
result of this selection process, no chemicals 
were identified as COPCs for the < 1 percent 
area. Antimony, copper, and lead were selected 
as COPCs for both the 1 to 10 percent and the 
>10 percent areas. 

None of the chemicals detected in Site 3 soil are 
considered Group A carcinogens by EPA or 
Cal/EP A. In addition, only lead has been 
identified by Cal/EPA under Califomia 
Proposition 65 as a developmental and 
reproductive toxicant. 

5.4 Exposure Assessment 

The methods used to evaluate potential exposme 
scenarios for Site 3 are outlined in detail in 
Section 2.2. The following section discusses the 
natme and degree of potential exposme to the 
COPCs that may occur at Site 3. 

5.4.1 Chemical· Source and 
Migration Analysis 

Section 3.0 of the Intl'Oduction to the RI 
(Volmne II) presents a general discussion of 
chemical fate and transport. Section 3.0 of the 
Introduction to the RI also includes a table of 
physical and chemical properties pertaining to 
environmental fate and u·ansport of chemicals 
detected at the Fmt Ord RI sites, and a 
discussion of potential chemical migration 
pathways. Section 6.0 of the Site 3 RI presents a 
site-specific discussion of chemical fate and 
u·ansport, and identifies potential chemical 
migration pathways at Site 3. The potential 
migration pathways identified in Section 6.0 of 
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• Hypothetical onsite recreational users 

Long-distance day and overnight visitor 
(i.e., living over 100 miles from Site 3) 

Nearby resident day visitor/trespasser 

Nearby Tesident ovemight camper 

• Hypothetical onsite workers 

Consh·uction or utility worker 

Maintenance worker 

Park ranger. 

The potential future recreational users were 
assumed to be involved with very similar 
activities with similar probabilities of exposure to 
site-related chemicals. The onsite camper was 
not evaluated because the estimated total 
worst-case exposme to Site 3-related chemicals of 
5040 hours per year 
(24 hours/day x 7 days/year x 30 years) was less 
than that of the nearby resident day 
visitor/h·espasser of 5820 hours per year 
(2 hours/day x 97 days/year x 30 years). Because 
the hypothetical nearby resident would most 
likely experience the longest exposure of these 
hypothetical receptors, this reasonable worst-case 
receptor was selected for quantitative evaluation. 

Although a construction or utility worker 
receptor may be present on the site, it was not 
evaluated in this BRA. It is expected that a 
constmction worker would be exposed to higher 
concentrations of chemicals than a resident (via a 
higher ingestion rate, for example); however this 
is expected to occw· over a much shorter time; 1 
year for a construction worker versus 30 years for 
the resident. In addition, a statistical analysis 
indicated that residents would be exposed to 
higher concentrations of chemicals, i.e., 
20637 mg!kg (surface soil, 0 to 2 feet bgs) versus 
17240 mg!kg (soil at 0 to 10 feet bgs) for the 
worst case scenario. 

The park ranger was also selected for quantitative 
evaluation because this receptor's assumed 
exposure is likely to be greater than that of a 
maintenance worker. Maintenance workers were 
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assumed to be present at Site 3 infrequently, 
perhaps to fix and repair park property as 
needed. And their visits to the site would be 
limited to pre-existing shuctures such as 
buildings or parking lots places where exposure 
to site-related chemicals would be highly 
unlikely. The job duties of a park ranger, on the 
other hand, would daily involve work on the site. 
They would also be more likely to contact 
site-related chemicals during their duties such as 
guiding tours and patrolling. Therefore, the park 
ranger was quantitatively evaluated. 

These two receptors may be exposed to the 
COPCs at Site 3 via the pathways of ingestion of 
soil, dermal contact with soil, or inhalation of 
dust. Given the uncertainty associated with 
future land use plans at Site 3, it was assumed 
that movement by visitors on the dunes at Site 3 
may be restricted solely to boardwalks. For this 
reason, the "average" nearby resident was 
assumed to be exposed to Site 3 chemicals via 
inhalation of dust only. In the event, however, 
that campsites are conshucted on Site 3, the 
RME nearby resident was assumed to be exposed 
to Site 3 chemicals via dermal contact, ingestion 
of soil, and inhalation of dust. 

Given the uncertainty associated with 
accessibility to various sections of Site 3, 
exposme to chemicals was assumed to occm 
tln·ough either (1) a random walk throughout the 
site or from (2) exclusive exposme to only one of 
the tln·ee bullet dish·ibution areas. 

5.4.3 Exposure Scenarios 

This section presents a discussion of the 
site-specific conditions (i.e., exposme 
assumptions) used to quantitatively evaluate the 
exposures of the nearby resident and the park 
ranger at Site 3. Two types of exposure scenarios 
were evaluated in this BRA; an average exposme 
scenario; and a reasonable maximum exposure 
(RME) scenario. As indicated in Section 5.1.2, 
futme land use plans include conversion of 
Site 3 to a limited-access state park involving 
construction of hiking trails, hike-in/bike-in 
campgrounds, and boardwalks spanning the 
distance between proposed parking lots and the 
beaches (Verett, 1994). Because boardwalk 
construction has been proposed to limit damage 
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was used to estimate the average scenario. The 
lesser of either the upper 95th percentile upper 
confidence limit or the maximum weighted 
surface area COPC concentration in soil was used 
to estimate the RME scenario. The methods used 
to estimate EPCs are discussed in Section 2.2.7. 
EPCs for weighted surface area soil and air are 
presented in Table 5.6a. Tables 5.6b and 5.6c 
present soil and air EPCs for the 1 to 10 percent 
and the >10 percent areas, respectively. 

5.4.5 Estimation of Exposure 
(Dose) 

Intake assumptions presented in Tables 2.4, 2.5, 
and 5.5b were used with the EPCs (Section 5.4.4; 
Table 5.6) and chemical-specific absorption 
factors (Table 2.6) to estimate pathway-specific 
doses or daily intakes. Equations for daily 
intakes are presented in Section 2.2.4. These 
values represent estimates of the total amount of 
chemical (i.e., concentration) that a specific 
receptor may incm over the length of an assumed 
exposme dmation. Potential adverse effects 
resulting from exposme to lead are not evaluated 
via this method; the unique toxicological 
properties of lead require exposme assessment 
and risk characterization techniques different 
from those used for all othe1· chemicals 
(Section 2.2.9). The results of the lead evaluation 
for Site 3 are in Section 5.6.3. 

5.5 Toxicity Assessment 

Section 2.3 presents information on the pmpose 
of the toxicity assessment and describes the basis 
for developing RIDs and SFs for noncarcinogenic 
and carcinogenic chemicals, respectively. SFs 
have not been developed by EPA or Gal/EPA for 
any of the COPCs at Site 3. Therefore, only 
noncarcinogenic endpoints are evaluated in this 
assessment. Section 2.3.3 discusses the unique 
toxicological properties of lead, which preclude 
development of either an RfD or a SF. Table 2.9 
presents the RIDs for antimony and copper that 
were used to estimate noncancer effects. 
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5.6 Risk Characterization 

Section 2.4 presents the methods used to 
quantify potential human health 1isks associated 
with the COPCs at Site 3. Sections 2.4.1 
describes the methods used to estimate 
noncancer adverse health effects for all the 
COPCs except lead. Section 2.4.3 describes the 
methods used to evaluate the potential health 
1isks associated with exposme to lead. The 
following sections present the results of risk 

· characterization for Site 3. 

5.6.1 

5.6.1.1 

Possible Noncancer Health 
Effects 

Weighted Surface Areas 

For the average exposme scenario, multipathway 
hazard indices (His) for nearby resident receptors 
are 0.000009 and 0.000007 for the 0 to 6 and 6 to 
9 year old groups, respectively. For the RME 
scenario, the multipathway His for the nearby 
resident receptors are 0.7, 0.1, and 0.08 for the 0 
to 6, 6 to 18, and the 18 to 30 year old groups, 
respectively. The estimated multipathway His 
for the Park ranger are 0.01 and 0.4 for the 
average and RME scenarios, respectively. None 
of these His exceeds the thl'eshold level of 
concern for noncarcinogenic effects. The results 
of the risk characterization based on the 
weighted smface area chemical concentrations 
are presented in Tables E26 tln·ough E32 of 
Appendix E and SUllllllarized in Tables 5.7a 
(residents) and 5.7b (park ranger). 

5.6.1.2 Bullet Distribution Areas 

For the 1 to 10 percent area, the average 
exposme scenario multipathway His for the 
nearby resident receptors are 0.00003 for both 
the 0 to 6 and the 6 to 9 year old groups. For the 
RME scenario, the multipathway His for the 
nearby resident receptors are 2, 0.4, and 0.2 for 
the 0 to 6, 6 to 18, and the 18 to 30 year old 
groups, respectively (Table 5.7c). The 
multipathway His for the onsite park ranger are 
0.03 and 1 for the average and RME scenarios, 
respectively (Table 5.7d). 

For the >10 percent area, the average exposme 
scenario multipathway His for the nearby 

Harding Lawson Associates Site 3 
65 



Text Revisions 
Volume Ill, Site 3 

Page 67 

In Volume ill, Site 3, fourth paragraph, second column of page 67: 

a) In the first sentence delete: "health-based cleanup level (level of concern)" and replace with: "health­
based level of concern (HBLC)" 

b) In the third sentence delete: "cleanup level of' and replace with "level of concern" 

c) In the fourth sentence insert: "threshold" immediately after "EPA." 

d) Insert new paragraph at end of second column 

This (HBLC) is used in the feasibility study to focus remediation in area of highest 
potential human-health risk. However, it is important to note that cleanup in the high­
density bullet areas at Site 3 will achieve a soil-lead level below the HBLC, and in most 
cases lead levels (following cleanup activities) should be at background. Please see 
Volume V for further details. 

Volume Ill Harding Lawson Associates 
T34932-H 
October 19, 1995 
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;, 1 0 Percent Area 

At the >10 percent area, the blood-lead levels 
estimated for chilcb:en 0 to 6 years old are 2.79 
and 177.42 JLg/dl for the average and RME 
scenarios, respectively. The blood-lead levels for 
the 6 to 9 year old offsite child resident (average 
scenario) are 3.43 (95th percentile) and 4.37 JLg/dl 
(99th percentile). The blood-lead levels for the 6 
to 18 year old child and the adult offsite resident 
(RME Scenario) are 48.14 (95th percentile) and 
61.32 JLg/dl (99th percentile). The blood-lead 
level estimated for the park ranger are 16.09 
(95th percentile) and 20.50 JLg/dl (99th percentile) 
for the average scenario and 48.14 (95 percentile) 
and 61.32 JLg/dl (99th percentile) for the RME 
scenario. 

Blood-lead levels in all receptors (except the 0 to 
6 and the 6 to 9 year old average resident 
receptors) exceed the EPA's (1990e) 10 JLg/dl 
threshold level of concem. The results of these 
analyses are presented in Tables F23 tln·ough F28 
in Appendix F and are summarized in Table 5.8c 
for receptors exposed to chemicals in the 
>10 percent area. ' 

5.7 Uncertainty Analysis 

Section 8.0 summarizes the uncertainties 
common to BRAs conducted for all five RI sites. 
An uncertainty peculiar to Site 3 involves the 
method of weighting the chemical concentrations 
by distribution of spent ammunition at certain 
locations within Site 3, i.e., Study Areas 1 and 2. 
For this BRA, it was assumed that the 

. distribution of COPCs within Study Areas 1 and 
2 reflects conditions throughout Site 3. The 
degree to which this affects the results of the 
BRA is not clear. From visual inspections and an 
evaluation of past use at Site 3, it appears that 
the distribution of chemicals within Study 
Areas 1 and 2 represent sitewide conditions. 
Therefore, this assumption may not significantly 
add to the uncertainty of the BRA for Site 3. 

5,8 Summary of the Baseline 
Risk Assessment for Site 3 

The BRA for site 3 evaluated exposure of futme 
nearby resident and onsite park ranger receptors 
to tln·ee COPCs (antimony, copper, and lead). It 
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was assumed that the receptors would be either 
(1) walking randomly throughout the site or 
(2) limiting their visits to only one of the tln·ee 
bullet distribution areas (i.e., (1 percent, 1 to 
10 percent, or >10 percent). 

For the "random" site walk exposme scenario, His 
estimated for both the nearby resident and the 
park ranger were all below 1 for antimony and 
copper. In addition, the results of the lead 
exposure modelling indicate that exposure to 
lead would result in estimated blood-lead levels 
below EPA's 10 JLg/dl threshold level of concern 
(EPA, 1990e ). Therefore, potential adverse health 
effects resulting from exposme to COPCs are not 
expected for a random walk at Site 3. If, 
however, a receptor were to limit their-visits 
solely to either the 1 to 10 percent or the 
;,10 percent bullet distribution area, estimated 
His and blood-lead levels for some receptors 
exceed agency threshold levels of concem. 

5.9 Health·Based Levels of 
Concern 

Blood-levellevels and His associated with some 
resident and onsite park ranger receptors exposed 
solely to the 1 to 10 percent or >10 percent 
bullet distTibution areas exceed regulatory 
threshold levels of concern. Because lead is 
present in the highest concentrations among the 
three COPCs throughout Study Areas 1 and 2, it 
may represent the greatest concern for human 
health. 

Therefore, a health-based cleanup level (level of 
concern) for lead in soil was estimated so that 
the EPA tln·eshold level of blood-lead for 
children and adulta would not be exceeded. The 
EPA (1990e) UBK and theCal/EPA (1992} 
LEADSPREAD lead exposure models described in 
Section 2.3.3 were used to estimate the cleanup 
lead concenh·ation level for children and for 
adults, respectively. Results of this modeling 
indicated an estimated cleanup level of 
1,860 mg/kg for children and 4,192 mg/kg for 
adults. Long-term exposme to a lead 
concenh·ation of 1,860 mg/kg (the level of 
concern for children) is not expected to result in 
any exceedance of the EPA level of concern of 
10 J-<g/dl blood-lead level for children or adults. 
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SECTION 5.0 
TABLES AND PLATES 



Table 5.1. Percent of Surface Area Covered by Bullet Fragments 

Site 3 • Study Areas 1 and 2 
Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Categories 
by Percent of 
Smface Area 
Covered by 

Bullet Fragments 

>10 
1-10 

< 1 and non present 

Total Area 

ft2 Square feet. 
Not applicable. 

Volume Ill 
u:\riskpro\ftord\screen\WGTD#S.XLS 
11/21/94 

Smface Area of Study Area 

Study Area 1 
(ft2) 

132,480 
182,736 

811,872 

1,127,088 

Study Area 2 
(ft') 

91,152 
132,048 

4,495,824 

4,719,024 

Harding Lawson Associates 

Total of 
Study Areas 

1 and 2 

(ft') 

223,632 
314,784 

5,307,696 

5,846,112 

Percent of Smface 
Area of Study 
Areas 1 and 2 

by Percent 
Coverage Categories 

4 
5 

91 
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Table 5.2a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Site 3 - Study Area 1 

Volume Ill - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Standard 
Deviation 

95%Upper 
Confidence Lesser of 

Frequency Minimum Maximum of the Limit (UCL) of 95% UCL and 
Number of 

of Number of Detection . 
Chemical Detections Analyses 

Antimony 9 15 
Chromium 19 19 
Copper 19 19 
Iron 19 19 
Lead 12 19 
Tin 8 19 
Zinc 19 19 

bgs Below ground surface. 
m&'kg Milligrams per kilogram. 

Volume Ill 
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(percent) 

60.0 
100.0 
100.0 
100.0 
63.2 
42.1 
100.0 

Detection 
Value 

(mglkg) 

9.30E+OO 
1.07E+01 
2.20E+OO 
5.39E+03 
1.27E+01 
1.50E+OO 
1.08E+01 

Depth of Detection Depth of . Arithmetic Arithmetic the Arithmetic 
Minimum Value Maximum Mean Mean Mean 

(feet) (m&'kgl (feet) (m&'kg) (mglkg) (m&'kg) 

1.00 3.36E+03 0.13 5.66E+02 1.11E+03 2.75E+03 
0.13 5.38E+01 0.13 2.71E+01 9.52E+OO 4.57E+01 
0.96 1.99E+04 0.13 1.26E+03 4.54E+03 1.02E+04 
0.13 3.12E+04 0.13 1.40E+04 6.02E+03 2.58E+04 
0.13 3.26E+04 0.13 5.31E+03 9.52E+03 2.40E+04 
0.92 6.74E+01 0.13 7.04E+OO 1.62E+01 3.87E+01 
0.96 2.16E+03 0.13 1.61E+02 4.87E+02 1.12E+03 

Harding Lawson Associates 

Maximum 
Concentrations 

(m&'kg) 

2.75E+03 
4.57E+01 
1.02E+04 
2.58E+04 
2.40E+04 
3.87E+01 
1.12E+03 
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Table 5.2b. Statistical Data Summary of Chemicals Detected in Subsurface Soil (>2 feet bgs) 
Site 3 - Study Area 1 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maximum of the 
Number of 

of Number of Detection 
Chemical Detections Analyses 

Antimony 2 6 
Chromium 11 11 
Copper 11 11 
Iron 11 11 
Lead 6 11 
Zinc 10 11 

bgs Below ground surface. 
mg!kg Milligrams per kilogram. 

Volume Ill 
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(percent) 

33.3 
100.0 
100.0 
100.0 
54.6 
90.9 

Detection 
Value 

(mgfkg) 

1.69E+01 
7.00E+OO 
2.40E+OO 
3.31E+03 
1.45E+01 
1.21E+01 

Depth of Detection Depth of Arithmetic Arithmetic 
Minimum Value Maximum Mean Mean 

(feet) (mg!kg) (feet) (mg!kg) (mg!kg) 

2.75 2.24E+01 2.25 8.79E+OO 8.59E+OO 
2.75 4.69E+01 2.25 2.49E+01 1.04E+01 
2.75 1.12E+03 2.25 1.24E+02 3.33E+02 
2.75 2.53E+04 2.25 1.25E+04 5.60E+03 
2.75 5.39E+03 2.25 5.89E+02 1.61E+03 
2.75 1.61E+02 2.25 3.13E+01 4.38E+01 

Harding Lawson Associates 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mg!kg) 

2.56E+01 
4.53E+01 
7.76E+02 
2.35E+04 
3.74E+03 
1.17E+02 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg!kg) 

2.24E+01 
4.53E+01 
7.76E+02 
2.35E+04 
3.74E+03 
1.17E+02 
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Table 5.2c. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Site 3 - Study Area 2 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maximum of the 
of 

Number of Number of Detection 
Chemical Detections Analyses 

Antimony 7 26 
Chromium 26 26 
Copper 26 26 
Iron 26 26 
Lead 21 26 
Tin 5 25 
Zinc 26 26 

bgs Below ground surface. 
mg!kg Milligrams per kilogram. 
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(percent) 

26.9 
100.0 
100.0 
100.0 
80.8 
20.0 
100.0 

Detection 
Value 

(mg!kg) 

1.05E+01 
6.80E+OO 
1.30E+OO 
3.01E+03 
1.10E+01 
1.00E+OO 
6.30E+OO 

Depth of Detection Depth of Arithmetic Arithmetic 
Minimum Value Maximum Mean Mean 

(feet) (mg!kg) (feet) (mg!kg) (mg!kg) 

2.00 9.70E+02 0.13 7.91E+01 2.22E+02 
1.75 2.49E+01 0.13 1.22E+01 4.28E+OO 
1.75 4.18E+03 0.08 4.99E+02 9.79E+02 
1.25 3.04E+04 0.08 7.07E+03 5.52E+03 
0.38 4.63E+04 0.08 5.89E+03 1.26E+04 
0.13 8.90E+OO 0.33 1.42E+OO 2.34E+OO 
1.75 5.31E+02 0.08 7.12E+01 1.22E+02 

Harding Lawson Associates 

95%Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mg!kg) 

5.14E+02 
2.06E+01 
2.42E+03 
1.79E+04 
3.06E+04 
6.02E+OO 
3.09E+02 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg!kg) 

5.14E+02 
2.06E+01 
2.42E+03 
1.79E+04 
3.06E+04 
6.02E+OO 
3.09E+02 
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Table 5.2d. Statistical Data Summary of Chemicals Detected in Subsurface Soil (>2 feet bgs) 
Site 3 - Study Area 2 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Maximum 

Standard 95%Upper 
Deviation Confidence 

of the Limit (UCL) of 
of Detection Depth of Detection Depth of Arithmetic Arithmetic the Arithmetic 

Number of Number of Detection 
Chemical Detections Analyses 

Chromium 4 4 
Copper 4 4 
Iron 4 4 
Zinc 4 4 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 

Volume Ill 
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(percent) 

100.0 
100.0 
100.0 
100.0 

Value 
(mglkg) 

6.20E+OO 
1.30E+OO 
3.22E+03 
9.BOE+OO 

Minimum Value Maximum Mean Mean Mean 
(feet) (mg/kg) (feet) (mg/kg) (mg/kg) (mg/kg) 

2.25 1.34E+01 2.25 1.02E+01 3.00E+OO 1.61E+01 
2.25 3.30E+OO 2.13 1.95E+OO 9.10E-01 3.74E+OO 
2.25 5.21E+03 2.25 4.23E+03 8.71E+02 5.94E+03 
2.25 1.59E+01 2.25 1.20E+01 2.70E+OO 1.73E+Ol 

Harding Lawson Associates 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mglkg) 

1.34E+01 
3.30E+OO 
5.21E+03 
1.59E+Ol 
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Table 5.2e. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Site 3 - Control Area Samples 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maximum of the 
of 

Number of Number of Detection 
Chemical Detections Analyses 

Chromium 8 8 
Copper 8 8 
Iron 8 8 
Lead 1 8 
Zinc 6 8 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 

Volume Ill 
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(percent) 

100.00 
100.00 
100.00 
12.50 
75.00 

Detection 
Value 

(mglkg) 

3.20£+00 
4.70£-01 
1.81E+03 
1.42£+01 
7.30£+00 

Depth of Detection Depth of Arithmetic Arithmetic 
Minimum Value Maximum Mean Mean 

(feet) (mglkg) (feet) (mglkg) (mg/kg) 

0.88 1.79£+01 0.88 1.04£+01 6.34£+00 
0.88 2.00£+00 0.13 1.32E+OO 5.60£-01 
0.88 8.56E+03 0.13 5.03£+03 2.73E+03 
2.00 1.42£+01 2.00 6.01£+00 3.31E+OO 
2.00 1.25£+01 0.13 7.84£+00 3.71£+00 

Harding Lawson Associates 

95%Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mglkg) 

2.29£+01 
2.41£+00 
1.04£+04 
1.25£+01 
1.51E+01 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg/kg) 

1.79£+01 
2.00£+00 
8.56E+03 
1.25£+01 
1.25£+01 

Site3 
1 of 1 



Table 5.2f. Statistical Data Summary of Chemicals Detected in Subsurface Soil (>2 feet bgs) 
Site 3 - Control Area Samples 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maximum of the 
of 

Number of Number of Detection 
Chemical 

Chromium 
Copper 
Iron 
Zinc 

bgs 
mg!kg 

Detections Analyses 

1 1 
1 1 
1 1 
1 1 

Below ground surface. 
Milligrams per kilogram. 
Not applicable. 

Volume Ill 
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(percent) 

100.0 
100.0 
100.0 
100.0 

Detection 
Value 

(mg!kg) 

1.22E+01 
1.40E+OO 
6.59E+03 
1.08E+01 

Depth of Detection Depth of Arithmetic Arithmetic 
Minimum Value Maximum Mean Mean 

(feet) (:ffig!kg) (feet) (mg!kg) (mg!kg) 

2.25 1.22E+01 2.25 
2.25 1.40E+OO 2.25 
2.25 6.59E+03 2.25 
2.25 1.08E+01 2.25 

Harding Lawson Associates 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(:ffig!kg) 

Lesser of 
95% UCLand 

Maximum 
Concentrations 

(mg/kg) 

Site 3 
1 of 1 



Table 5.2g. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Site 3 - Surface Concentration of Spent Ammunition Less Than 1 Percent 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

95% Upper 
Confidence 

Frequency Minimum Depth Maximum Depth of the Limit (UCL) of 
Number of Detection of Detection of Arithmetic Arithmetic the Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean Mean 
Chemical Detections Analyses (percent) (mg/kg) (feet) (mg/kg) (feet) (mg/kg) (mglkg) (mglkg) 

Chromium /a/ 13 13 100.0 6.8 1.2 5.38E+01 0.1 2.00E+01 1.25E+01 4.45E+01 
Copper 13 13 100.0 1.4 0.8 8.70E+OO 0.1 3.27E+OO 2.12E+OO 7.42E+OO 
Iron 13 13 100.0 3010.0 1.2 3.12E+04 0.1 9.38E+03 7.38E+03 2.38E+04 
Lead 5 13 38.5 11.5 0.1 4.32E+01 0.1 1.16E+01 1.17E+01 3.45E+01 
Zinc 13 13 100.0 8.6 0.7 3.35E+01 0.1 1.52E+01 6.60E+OO 2.81E+01 

bgs Below ground surface. 
mg/kg Milligrams per kilogram. 

Not applicable. 

/a/ Thirteen samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 2.0 mg/kg. 

Volume Ill 
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Harding Lawson Associates 

Lesser of 
95% UCLand 

Maximum 
Concentrations 

(mg/kg) 

4.45E+01 
7.42E+OO 
2.38E+04 
3.45E+01 
2.81E+01 

Site 3 
1 of 1 



Table 5.2h. Statistical Data Summary of Chemicals Detected in Surface Soil (>2 feet bgs) 
Site 3 - Surface Concentration of Spent Ammunition Less Than 1 Percent 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Depth Maximum Depth of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mglkg) [feet) [mglkg) [feet) (mglkg) (mglkg) 

Chromium /a/ 5 5 100.0 6.20E+OO 2.25 2.29E+01 2.25 1.26E+01 6.89E+OO 
Copper 5 5 100.0 1.30E+OO 2.25 2.50E+OO 2.25 2.04E+OO 5.90E-01 
Iron 5 5 100.0 3.22E+03 2.25 1.15E+04 2.25 5.96E+03 3.66E+03 
Zinc 4 5 80.0 9.BOE+OO 2.25 1.57E+01 2.25 1.04E+01 4.49E+OO 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 

Ia! Five samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 0.5 mglkg. 

Volume Ill 
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95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
[mglkg) 

2.61E+01 
3.20E+OO 
1.31E+04 
1.92E+01 

Lesser of 
95% UCLand 

Maximum 
Concentrations 

[mglkg) 

2.29E+01 
2.50E+OO 
1.15E+04 
1.57E+01 

Site 3 
1 of 1 



Table 5.2i. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Site 3 - Surface Concentration of Spent Ammunition Between 1 and 10 Percent 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

95% Upper 
Confidence 

Frequency Minimum Depth Maximum Depth of the Limit (UCL] of 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mg!kg] (feet] (mg!kg) (feet] (mg!kg] (mg!kg) 

Antimony 2 11 18.2 2.08E+01 0.7 3.00E+02 0.1 3.19E+01 8.91E+01 
Chromium /a/ 13 13 100.0 8.40E+OO 1.1 4.27E+01 0.1 1.86E+01 1.01E+01 
Copper 13 13 100.0 1.30E+OO 1.7 1.32E+03 0.1 1.67E+02 3.66E+02 
Iron 13 13 100.0 4.10E+03 0.3 2.17E+04 0.1 8.80E+03 5.46E+03 
Lead 10 13 76.9 1.20E+01 1.7 3.26E+04 0.1 3.13E+03 8.93E+03 
Tin 2 13 15.4 1.90E+OO 0.7 2.90E+OO 0.1 7.90E-01 7.40E-01 
Zinc 13 13 100.0 7.10E+OO 1.7 1.59E+02 0.1 3.44E+01 4.20E+01 

bgs Below ground surface. 
mg!kg Milligrams per kilogram. 

Not applicable. 

/a/ Eleven samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 2.0 mg!kg. 

Volume Ill 
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the Arithmetic 
Mean 

(mg!kg) 

2.06E+02 
3.83E+01 
8.84E+02 
1.95E+04 
2.06E+04 
2.25E+OO 
1.17E+02 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg!kg) 

2.06E+02 
3.83E+01 
8.84E+02 
1.95E+04 
2.06E+04 
2.25E+OO 
1.17E+02 

Site 3 
1 of 1 



Table 5.2j. Statistical Data Summary of Chemicals Detected in Surface Soil (>2 feet bgs) 
Site 3 - Surface Concentration of Spent Ammunition Between 1 and 10 Percent 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Depth Maximum Depth of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mg/kg) (feet) (mg/kg) (feet) (mg/kg) (mg/kg) 

Chromium /a/ 5 5 100.0 1.01E+01 2.13 3.31E+01 2.25 2.00E+01 9.64E+OO 
Copper 5 5 100.0 1.70E+OO 2.25 1.04E+01 2.75 4.08E+OO 3.58E+OO 
Iron 5 5 100.0 4.63E+03 2.13 1.47E+04 2.25 9.52E+03 4.81E+03 
Lead 1 5 20.0 4.43E+01 2.75 4.43E+01 2.75 1.27E+01 1.77E+01 
Zinc 5 5 100.0 1.14E+01 2.13 1.76E+01 2.25 1.52E+01 2.54E+OO 

bgs Below ground surface. 
mg/kg Milligrams per kilogram. 

/a/ Six samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 2.0 mg/kg. 

Volume Ill 
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95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mg/kg) 

3.89E+01 
1.11E+01 
1.90E+04 
4.73E+01 
2.02E+01 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg/kg) 

3.31E+01 
1.04E+01 
1.47E+04 
4.43E+01 
1.76E+01 

Site3 
1 of 1 



Table 5.21. Statistical Data Summary of Chemicals Detected in Surface Soil (>2 feet bgs) 
Site 3 - Surface Concentration of Spent Ammunition > 10 Percent 

Volume Ill -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Depth Maximum Depth of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent] (mglkg) (feet] (mglkg) (feet) (mglkg) (mglkg) 

Antimony 2 2 100.0 1.69E+01 2.75 2.24E+01 2.25 1.97E+01 3.89E+OO 
Chromium /a/ 5 5 100.0 2.26E+01 2.25 4.69E+01 2.25 3.02E+01 9.93E+OO 
Copper 5 5 100.0 2.90E+OO 2.75 1.12E+03 2.25 2.68E+02 4.78E+02 
Iron 5 5 100.0 9.44E+03 6.25 2.53E+04 2.25 1.54E+04 5.98E+03 
Lead 5 5 100.0 1.45E+01 2.25 5.39E+03 2.25 1.28E+03 2.32E+03 
Zinc 5 5 100.0 2.04E+01 2.25 1.61E+02 2.25 5.29E+01 6.07E+01 

bgs Below ground surface. 
mglkg Milligrams per kilogram. 

/a/ Five samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 0.5 mglkg. 

Volume Ill 
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95%Upper 
Confidence 

Limit (UCL] of 
the Arithmetic 

Mean 
(mglkg) 

2.73E+01 
4.97E+01 
1.21E+03 
2.71E+04 
5.83E+03 
1.72E+02 

Lesser of 
95% UCLand 

Maximum 
Concentrations 

(mglkg] 

2.24E+01 
4.69E+01 
1.12E+03 
2.53E+04 
5.39E+03 
1.61E+02 

Site3 
1 of 1 



Number 

Table 5.3. Statistical Data Summary of Chemicals Detected In Soil 
Site 3 -Weighted Surface-Area Concentrations 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maximum of the 
of Detection Depth of Detection Depth of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses 

Antimony 16 41 
Chromium 45 45 
Copper 45 45 
Iron 45 45 
Lead 33 45 
Tin 13 44 
Zinc 45 45 

mglkg Milligrams per kilogram. 

Volume Ill 
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(percent) 

39 
100.0 
100.0 
100.0 

73 
30 

100.0 

(mglkg) (feet) (mg!kg) (feet) (mglkg) (mglkg) 

3.70E-01 1.00 1.34E+02 0.13 1.12E+01 2.87E+01 
2.80E-01 2.00 4.90E+01 0.13 5.83E+OO 9.96E+OO 
fi.OOE-02 1.75 7.96E+02 0.13 3.42E+01 1.21E+02 
1.41E+02 2.00 2.84E+04 0.13 2.78E+03 5.11E+03 
4.40E-01 0.38 1.85E+03 0.08 2.38E+02 4.69E+02 
4.00E-02 0.13 2.70E+OO 0.13 2.80E-01 4.40E-01 
2.50E-01 1.75 8.64E+01 0.13 8.27E+OO 1.37E+01 

Harding Lawson Associates 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mglkg) 

6.73E+01 
2.54E+01 
2.70E+02 
1.28E+04 
1.16E+03 
1.15E+OO 
3.52E+01 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mglkg) 

6.73E+01 
2.54E+01 
2.70E+02 
1.28E+04 
1.16E+03 
1.15E+OO 
3.52E+01 

Site 3 
1 of 1 



Table 5.4a. Selection of COPCs for Chemicals Detected in Soil /a/ 
Site 3 - Weighted Surface-Area Concentrations 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Essential 
Maximum /b/ Background Nutrient HBSL/d/ Screening Results /e/ 

Chemicals Concentration 
Detected (mg/kg) 

Antimony 134.40 
Chromium (total) Iff 48.96 
Copper 
Iron 
Lead 
Tin 
Zinc 

mglkg 
ND 

796.00 
28392 

1852.00 
2.70 
86.40 

Milligrams per kilogram. 
Not detected. 

Concentration 
(mglkg) 

ND 
46.1 
18.2 
ND 
51.8 
ND 
75.8 

Not available or not applicable. 

/a/ See Section 5.3 for explanation. 
fbi From Table 5.3. 

EDD /c/ (mg!kg) Hazard Cancer 
(mg/day) Quotient Risk 

-- -- 0.5 --
-- -- 0.00007 --
-- -- 0.03 --

2.8 -- - --
-- 240 -- --
-- -- 0.000006 --

0.009 -- -- --

COPC 
(Yes/No) 

YES 
NO 
YES 
NO 
YES 
NO 
NO 

/c/ Estimated daily dose (see Appendix B for explanation). Tbis was compared to the Recommended Daily Allowance 
· of 6 to 10 mg/day for iron and 5 to 10 mg/day for zinc (National Research Council, 1989). 

!dl Health based screening level (Harding Lawson Associates, Draft Final Technical Memorandum, Preliminary Remedia­
tion Goals, Fort Ord, California, June 24, 1994). 

/e/ See Table C9 of Appendix C for development of screening values. 
Iff Evaluated as chromium III. Chromium VI was not detected. 
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Concentration of 
SpentlUirrnuncttion 

<1 Percent 

Between 1 and 
10 Percent 

>10 Percent 

Volume Ill 
u'\dskpro\ftord\,;c,..n\3-BULLET .xLS 
11/21/94 

Chemicals 
Detected 

Chromium 
Copper 
Iron 
Lead 
Zinc 

Antimony 
Chromium 
Copper 
Iron 
Lead 
Tin 
Zinc 

Antimony 
Chromium 
Copper 
Iron 
Lead 
Tin 
Zinc 

Table 5.4b. Selection of COPCs for Chemicals Detected in Soil /a/ 
Site 3 - Three Bullet Distribution Areas 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Essential 
Maximum /b/ Background Nutrient HBSL/dl Screening Results /e/ 
Concentration Concentration EDD /c/ (mglkg) Hazard Cancer 

(mglkg) (mglkg) (mg/day) Quotient Risk 

53.80 46.1 -- - 7.70E-05 --
8.70 18.2 -- -- -- --

31200.00 -- 6.24 -- -- --
43.20 51.8 - -- -- --
33.50 75.8 -- -- -- --

300.00 -- -- -- 1.10E+OO --
42.70 46.1 -- -- -- --

1320.00 18.2 -- -- 5.10E-02 --
21700.00 -- 4.34 -- -- --
32600.00 51.8 -- 240 -- --

2.90 -- -- -- 6.90E-06 --
159.00 75.8 0.03 -- 7.60E-04 -

3360.00 -- -- - 1.20E+01 --
31.00 46.1 -- -- -- --

19900.00 18.2 -- -- 7.70E-01 --
30400.00 -- 6.08 -- -- --
46300.00 51.8 -- 240 - --

67.40 -- -- -- 1.60E-04 --
2160.00 75.8 0.43 -- l.OOE-02 --

Harding Lawson Associates 

COPC 
(Yes/No) 

NO 
NO 
NO 
NO 
NO 

YES 
NO 
YES 
NO 
YES 
NO 
NO 

YES 
NO 
YES 
NO 
YES 
NO 
NO 

Site 3 
1 of 2 



Concentration of 
SpentlUrrrnunition 

Chemicals 
Detected 

mg/kg 
ND 

Milligrams per kilogram. 
Not detected. 

Table 5.4b. Selection of COPCs for Chemicals Detected in Soil /a/ 
Site 3 - Three Bullet Distribution Areas 

Volume ill - Baseline Risk Assessment, Basewide RI/FS 

Maximum /b/ 
Concentration 

(mg/kg) 

Fort Ord, California 

Background 
Concentration 

(mg/kg) 

Essential 
Nutrient 
EDD /c/ 
(mg/day) 

HBSL /d/ Screening Results /e/ 
(mg/kg) Hazard Cancer 

Quotient Risk 

Not available or not applicable. 

/a/ See Section 5.3 for explanation. 
/b/ From Table 5.3. 
/c/ Estimated daily dose (see Appendix B for explanation). This was compared to the Reco=ended Daily Allowance 

of 6 to 15 mg/day for iron and 5 to 10 mg/day for zinc (National Research Council, 1989). All other chemicals listed 
in this table are not considered an essential nutrient. 

/d/ Health based screening level (Harding Lawson Associates, Draft Final Technical Memorandum, Preliminary Remedia­
tion Goals, Fort Ord, California, June 24, 1994). 

COPC 
(Yes/No) 

/e/ See Tables C10-C12 of Appendix C for development of screening values for the <1 percent, 1-10 percent, and >10 percent areas, respectively. 
Iff Total chromium was evaluated as chromium Ill. Chromium VI was not detected. 
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Table 5.5a. VIsitor Use Survey for Marina State Park, Site 3 /a/ 
Volume Ill • Baseline Risk Assessment. Basewlde RI/FS 

Fort Ord, California 

Volume Ill 
u:\riskpro\ftord\3·VSTR.XLS 
11/19/94 

Months in 1993 Number of Visitors 

January 4,888 
February 5,340 
March 6,351 

April 7,568 
May 9,622 

June 10,962 

July 11,296 
August 12,569 
September 22,369 
October 21,578 
November 17,896 
December 10,258 

/a/ Source: Monterey District of Parks and 
Recreation, 1994. 

Harding Lawson Associates Site a 
1 of 1 



Table 5.5b. Site-Specific Intake Assumptions, Site 3 /a/ 
Volume Ill- Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Intake Assumptions 
Exposure Fraction of Exposure 

Time Intake Frequency 
ET FI EF 

Scenario/Receptor (hours/day) (unitless) (days/year) 

Average Exl)osure Scenario 

Nearby Child (0 - 6 and 6 - 9 years) 2 0.5 57 
and Adult Resident 

Onsite Park Ranger 8 0.5 250 

RME Scenario 

Nearby Child (0 - 6 and 6 - 18 years) 2 1.0 97 
and Adult Resident 

Onsite Park Ranger 8 1.0 250 

RME Reasonable maximum exposure. 

/a/ See Section 5.4.3 for explanation. 

Volume Ill 
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Exposure 
Duration 

ED 
(years) 

'9 

10 

30 

25 

Site 3 
1 Of 1 



Table 5.6a. Exposure Point Concentrations (EPCs) for Soil and Air 

Site 3 - Weighted Surface Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Average Exposure Scenario RME Scenario 
Soil Air 

Chemicals of 
Potential Concern 

Concentration /a/ 
(mglkg) 

Surface Soil (0 to 2 feet bgsl 

Antimony 
Copper 
Lead 

1.12E+01 
3.42E+01 
2.3BE+02 

Reasonable maximum exposure. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground surface. 
1.12 X lOA +1. 

Concentration (bf 
(mg/m3) 

1.29E-07 
3.93E-07 
2.74E-06 

RME 
mg/kg 
mg/m3 

bgs 
1.12E+01 
PM10 Particles with a diameter less than or equal to 10 microns. 

/a/ Arithmetic mean of surface-area weighted concentrations (Table 5.3). 

Soil Air 
Concentration /c/ 

(mglkg) 

6.73E+01 
2.70E+02 
1.16E+03 

Concentration (bf 
(mg/m3) 

7.74E-07 
3.11E-06 
1.33E-05 

(bf Air concentration (mg/m3) = soil concentration (mg/kg) x site-specific PM10 (1.15E-2 mg/m3) x conversion factor (1E-6 kg/mg). 
/c/ Lesser of the maximum concentration and 95 percent upper confidence limit of the arithmetic mean (Table 5.3). 
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Table 5.6b. Exposure Point Concentrations (EPCs) for Soil and Air 

Site 3 - 1 to 1 0 Percent Area 

Volume Ill- Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Average Exposure Scenario RME Scenario 
Soil Air Soil Air 

Chemicals of 
Potential Concern 

Concentration /a/ 
(mg/kg) 

Concentration /b/ 
(mg/m3) 

Concentration /c/ 
(mg/kg) 

Concentration /b/ 
(mg/m") 

Surface Soil (0 to 2 feet bgsl 

Antimony 
Copper 
Lead 

3.19E+01 
1.67E+02 
3.13E+03 

Reasonable maximum exposure. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground surface. 
3.19x10A+1. 

3.67E-07 
1.92E-06 
3.60E-05 

2.06E+02 
8.84E+02 
2.06E+04 

RME 
mg/kg 
mg/m3 

bgs 
3.19E+01 
PM10 Particles with a diameter less than or equal to 10 microns. 

Ia! Arithmetic mean of surface-area weighted concentrations (Table 5.3). 

2.37E-06 
1.02E-05 
2.37E-04 

/b/ Air concentration (mg/m3) =soil concentration (mg/kg) x site-specific PM10 (1.15E-2 mg/m3 ) x 
conversion factor (1E-6 kg/mg). 

lei Lesser of the maximum concentration and 95 percent upper confidence limit of the arithmetic mean [fable 5.3). 
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Table 5.6c. Exposure Point Concentrations (EPCs) for Soli and Air 

Site 3 - ~ 10 Percent Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Average Exposure Scenario RME Scenario 
Soil Adr Soil Air 

Chemicals of 
Potential Concern 

Concentration /a/ 
(mglkg) 

Concentration /b/ 
(mg/m') 

Concentration /c/ 
(mg/kg) 

Concentration /b/ 
(mg/m') 

Surface Soil (0 to 2 feet bgsl 

Antimony 
Copper 
Lead 

5.34E+02 
1.83E+03 
1.12E+04 

Reasonable maximum exposure. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground surface. 
5.34 X lOA +2. 

6.15E-06 
2.10E-05 
1.29E-04 

2.50E+03 
1.07E+04 
3.88E+04 

RME 
mg/kg 
mg/m' 
bgs 
5.34E+02 
PM10 Particles with a diameter less than or equal to 10 microns. 

/a/ Arithmetic mean of surface-area weighted concentrations (Table 5.3). 

2.87E-05 
1.23E-04 
4.46E-04 

fbi Adr concentration (mg/m') = soil concentration (mglkg) x site-specific PM10 (1.15E-2 mg/m') x 
conversion factor (lE-6 kg/mg). 

/c/ Lesser of the maximum concentration and 95 percent upper confidence limit of the arithmetic mean (Table 5.3). 

Volume Ill 
u:\riskpro\ftord\screen\3EPC-10.XLS 
11/19/94 

Harding Lawson Associates Site3 
Page 1 of 1 



Table 5.7a. Total Hazard Index for the Nearby Resident Receptor 

Site 3 - Weighted Surface Area 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Scenario 
Receptor 

Average Exposme Scenario 

Resident (0 - 6 years) 
Resident (6 - 9 years) 

RME Scenario 

Resident (0 - 6 years) 
Resident (6- 18 years) 
Resident (18 - 30 years) 

HI Hazard index. 

Ingestion 
of Soil 

NA 
NA 

0.7 

0.1 
0.07 

Dermal 
Contact 

with Soil 

NA 
NA 

0.03 
0.02 
0.01 

RME Reasonable maximum exposme. 
NA Not applicable. 

Volume Ill 
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Harding Lawson Associates 

Inhalation 
of Dust 

0.000009 

0.000007 

0.0001 

0.00005 
0.00002 

Total 
HI 

0.000009 

0.000007 

0.7 

0.1 
0.08 

Site 3 
1 of 1 



Table 5.7b. Total Hazard Index for the Park Ranger Receptor 

Site 3 - Weighted Surface Area 
Volume Ill- Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Scenario 
Receptor 

Average Exposure Scenmio 

Park Ranger 

RME Scenario 

Park Ranger 

HI Hazard index. 

Ingestion 
of Soil 

0.007 

0.2 

Dermal 
Contact 

with Soil 

0.005 

0.3 

RME Reasonable maximum exposum. 

Volume Ill 
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Inhalation 
of Dust 

0.00002 

0.0002 

Total 
HI 

0.01 

0.4 

Site 3 
1 of 1 



Table 5.7c. Total Hazard Index for the Nearby Resident Receptor 

Site 3 - 1 to 1 0 Percent Area 
Volume Ill - Baseline Risk Assessment, .Basewlde RI/FS 

Fort Ord, California 

Scenario 
Receptor 

Average Exposure Scenario 

Resident (0 - 6 years) 
Resident (6 - 9 years) 

RME Scenario 

Resident (0 - 6 years) 
Resident (6 - 18 years) 
Resident (18 - 30 years) 

HI Hazard index. 

Ingestion 
of Soil 

NA 
NA 

2 

0.3 
0.2 

Dermal 
Contact 

with Soil 

NA 
NA 

0.1 
0.05 
0.04 

RME Reasonable maximum exposme. 
NA Not applicable. 

Volume Ill 
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Inhalation 
of Dust 

0.00003 
0.00003 

0.0003 
0.0001 
0.0001 

Total 
HI 

0.00003 
0.00003 

2 

0.4 
0.2 

Site 3 
1 of 1 



Table 5.7d. Total Hazard Index for the Park Ranger Receptor 

Site 3 - 1 to 1 0 Percent Area 
Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Scenario 
-Receptor 

Average Exposure Scenario 

Park Ranger 

RME Scenario 

Park Ranger 

HI Hazard index. 

Ingestion 
of Soil 

O.G2 

0.5 

Dermal 
Contact 

with Soil 

0.01 

0.8 

RME Reasonable maximum exposure. 

Volume Ill 
u:\riskpro\ftord\3-PRKHQB.XLS 
11/19/94 

Harding Lawson Associates 

Inhalation 
of Dust 

0.0001 

0.0006 

Total 
HI 

0.03 

1 

Site3 
1 of 1 



Table 5.7e. Total Hazard Index for the Nearby Resident Receptor 

Site 3 • ~ 1 0 Percent Area 
Volume Ill • Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Scenario 
Receptor 

Average Exposure Scenario 

Resident (O - 6 years) 
Resident (6 - 9 years) 

RME Scenario 

Resident (0 - 6 years) 
Resident (6 - 18 years) 
Resident (18 - 30 years) 

HI Hazard index. 

Ingestion 
of Soil 

NA 
NA 

25 

4 
2 

Dermal 
Contact 

with Soil 

NA 
NA 

1 

0.6 
0.5 

RME Reasonable maximum exposme. 
NA Not applicable. 

Volume Ill 
u:\riskpro\ftord\3-RESHQC.XLS 
11/19/94 

Harding Lawson Associates 

Inhalation 
of Dust 

0.0004 

0.0004 

0.004 

0.002 
0.0007 

Total 
HI 

0.0004 

0.0004 

26 

5 
3 

Site 3 
1 of 1 



Table 5.7f. Total Hazard Index for the Park Ranger Receptor 
Site 3 • ~ 1 0 Percent Area 

Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Scenario 
Receptor 

Average Exposure Scenario 

Park Ranger 

RME Scenario 

Park Ranger 

HI Hazard index. 

Ingestion 
of Soil 

0.3 

6 

Dermal 
Contact 

with Soil 

0.2 

10 

RME Reasonable maximum exposme. 

Volume Ill 
u:\riskpro\ftord\3-PRKHQC.XLS 
11/19/94 

Harding Lawson Associates 

Inhalation 
of Dust 

0.001 

0.007 

Total 
HI 

0.6 

16 

Site 3 
1 ol1 
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6.0 BASELINE RISK ASSESSMENT FOR SITE 31 

The baseline human health risk assessment 
(BRA) for Site 31, the F01mer Dump Site, is 
presented in this section. This BRA follows the 
methods presented in Section 2.0. Any specific 
deviations from these methods are identified in 
the sections that follow. 

6.1 Site Background 

The following sections summarize the 
background information for Site 31, including a 
discussion of its history and features such as 
geology, hydrogeology, land use, and a review of 
nearby populations. 

6.1.1 Physical Setting 

Site 31 is in the southern part of the East 
Garrison on elevated land overlooking the Salinas 
Valley to the north. The site is approximately 
0.2 mile southeast of the intersection of Watkins 
Gate and Barloy Canyon roads. Site 31 is located 
within and adjacent to a ravine that is oriented 
from west to east (Plate 6.1). Site 31 is 
subdivided topographically into three areas for 
the purposes of risk assessment: the North 
Slope, the South Slope, and the Leadership 
Reaction Training Compound (LRTC) Area. The 
North Slope encompasses the northern slope of 
the ravine; the South Slope encompasses the 
ravine floor and lower part of the southern ravine 
slope; and the LRTC Area includes the relatively 
level area above the North Slope (Plate 6.1). The 
LRTC Area is pmtially occupied by the 
Leadership Reaction Training Structure, an 
obstacle course previously used by the military as 
pmt of the training activities at Fort Ord. 
Unused structures from this training area remain 
onsite. 

The ravine at Site 31 is approximately 70 feet 
deep. The N01tb Slope is very steep, with a 
gradient of about 50 percent. Surface soil on this 
slope is loose, and visible debris can be found 
over an approximately 500-foot-long section. The 
N01tb Slope is vegetated mostly with grasses, 
with several small patches of coast live oak trees. 
An ephemeral stream is located on the ravine 
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floor; this stream contains water only during 
heavy rains. The South Slope is heavily 
vegetated with coast live oak woodland. The 
LRTC Area is vegetated mostly with grasses, with 
some small patches of oaks. 

Site 31 is underlain by dense to very dense silty 
sand of the Aromas Sand. In the relatively flat 
LRTC Area, up to 1 foot of disturbed sandy 
material overlies undisturbed native silty sands. 
Generally, 13 or more feet of loose sand overlies 
undisturbed native silty sand along the North 
Slope. Past cut-and-fill practices may have 
resulted in the deposition of clean sandy material 
on this slope. Native surface sandy soil is found 
at the relatively undisturbed South Slope. The 
depth to groundwater is assumed to be 
approximately 12 feet below MSL, which is 
approximately 135 feet below the floor of the 
ravine. A detailed description of the site is 
provided in Volume II Remedial Investigation, 
Site 31, Section 3.0. 

6.1.2 Land Use 

Site 31 was used as a dump site in the 1940s, 
when the East Ganison had its largest 
population. Items of refuse found on the N01tb 
Slope appear to be from the 1940s and 1950s, 
indicating that Site 31 was used as a dump site 
into the 1950s. Site 31 may also have been used 
as a general refuse landfill from the 1930s. Ash 
and melted glass within the debris indicate that a 
significant amount of the refuse was incinerated 
prior to dumping. The incinerator most likely 
used to bum the refuse was at the top of the 
ravine, within the area now called the LRTC 
Ama. A detailed description of historical land 
use is provided in Volume II Remedial 
Investigation, Site 31, Section 1.2. 

For future land use planning, Site 31 has been 
designated as part of Polygon 11B, comprising 
734 acres that include the East Ganison. 
Sites 29, 30, and 32 of the·basewide investigation 
are part of the East Ganison and are included in 
Polygon 11B. Two hundred acres of this parcel 
are slated to become the Montemy Agricultural 
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As described in Section 2.1.1.5, data were 
segregated by depth for the North Slope, South 
Slope, and LRTC Ama. North Slope data were 
divided into surface soil data (0 to 2 feet bgs), 
subsmface data (greater than 2 to 10 feet bgs) and 
deep soil data (greater than 10 feet bgs). The 
South Slope and the LRTC Area data were 
divided into surface data (0 feet bgs); subsurface 
data (greater than 0 to 10 feet bgs), and deep data 
(greater than 10 feet bgs). Chemicals detected at 
each area are summarized in the sections that 
follow. 

6.2.1 North Slope 

Chemicals detected in North Slope soils are 
summarized as follows: 

• Surface Soil (0 to 2 feet bgs): SDCs 
(carcinogenic PAH expressed as B[a]P-TE and 
total cP AH, dibenzofuran, fluoranthene, 
2-methylnaphthalene, naphthalene, 
phenanthrene, and pyrene), pesticides 
(4,4'-DDE and 4,4'-DDT), CDDs and CDFs 
expressed as TCDD-TE, and metals 
(antimony,. arsenic, beryllimn, cadmimn, total 
chromimn, copper, lead, mercury, nickel, 
silver, and zinc) (Table 6.1a) 

• Subsurface Soil (greater than 2 to 
10 feet bgs): VDCs (acetone and methylene 
chloride), pesticides (4,4'-DDE and 4,4'-DDT), 
CDDs and CDFs expressed as TCDD-TE, TPH 
as diesel, and metals (antimony, arsenic, 
beryllimn, cadmimn, total chromimn, copper, 
lead, mercmy, nickel, silver, thallimn, and 
zinc) (Table 6.1b) 

• Deep Soil (greater than 10 feet bgs): 
Pesticides (aldrin, gamma-BHC [lindane], 
4,4'-DDE, 4,4'-DDT, dieldrin, endrin, and 
heptachlor) and metals (antimony, arsenic, 
beryllimn, total chmmimn, copper, lead, 
nickel, and zinc) (Table 6.1c). 

6.2.2 South Slope 

Chemicals detected in South Slope soils are 
summarized as follows: 

• Surface Soil (O feet bgs): TCDD-TE and 
metals (antimony, arsenic, beryllimn, 
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cadmimn, total chromimn, copper, lead, 
mercmy, nickel, and zinc) (Table 6.2a) 

• Subsmface Soil (greater than 0 to 
10 feet bgs): VOCs (acetone), TCDD-TE, and 
metals (antimony, arsenic, beryllimn, 
cadmimn, total chromimn, copper, lead, 
mercury, nickel, and zinc) (Table 6.2b) 

• Deep Soil (greater than 10 feet bgs): Samples 
were not collected. 

6.2.3 LRTCArea 

Chemicals detected in LRTC Area soils are 
summarized as follows: 

• Surface Soil (0 feet bgs): TCDD-TE and 
metals (antimony, arsenic, be1yllimn, total 
chromimn, copper, lead, mercmy, nickel, and 
zinc) (Table 6.3a) 

• Subsmface Soil (greater than 0 to 
10 feet bgs): TCDD-TE and metals (antin10ny, 
arsenic, bmyllimn, total chromimn, copper, 
lead, mercury, nickel, and zinc) (Table 6.3b) 

• Deep Soil (greater than 10 feet bgs): Metals 
(arsenic, bmyllium, total chromimn, lead, 
nickel, and zinc) (Table 6.3c). 

6.2.4 All Areas 

Statistical data analyses for chemicals detected in 
soil at these three areas are presented in 
Tables 6.1a to 6.3c. CDDs and CDFs are reported 
as TCDD-TE, and carcinogenic P AH are reported 
as B(a)P-TE and Total cPAH in these tables, as 
described in detail in Section 2.2.7. Also 
presented for each detected chemical are the 
frequency of detection, minimmn and maximmn 
detected concentrations, arithmetic mean 
concentration, standard deviation of the 
arithmetic mean, and 95 percent upper 
confidence limit of the arithmetic mean 
concentration. 

Carcinogenic P AH was detected in only one out 
of 8 analyses in surface soil at the North Slope. 
At a site where a chemical is detected at some 
sampling stations and nondetected at others, EPA 
(1989b} recommends that the arithmetic mean be 
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O.Ot: chromium, dibenzofuran, fluoranthene, 
mercury, 2-methylnaphthalene, naphthalene, 
phenanthrene, pyrene, and silver. The following 
chemicals were retained as COPCs because their 
screening HQs exceed O.Ot: antimony, arsenic, 
cadmium, and copper. For chemicals detected at 
the North Slope that have available slope factors, 
all screening cancer risks exceed t x to·•, 
including those calculated for arsenic, B(a)P-TE, 
beryllium, 4,4'-DDE, 4,4'-DDT, and TCDD-TE. 
These chemicals were therefore retained as 
COPCs. 

As described in Section 2 .2. 7, carcinogenic P AH 
(cPAH) were evaluated using B(a)P-TE 
concentrations to assess carcinogenic effects and 
Total cP AH concentrations to assess 
noncarcinogenic effects. If concentrations of 
either B(a)P-TE or Total cPAH were selected by 
the screening steps, both were evaluated in the 
quantitative risk assessment. 

Two Group A carcinogens were detected at the 
North Slope, nickel and arsenic. Nickel was 
eliminated as a COPC because the maximum 
concentration was less than background, as 
discussed above. Arsenic was retained on the 
basis of the toxicity screen. Lead, mercury, and 
2,3,7,8-TCDD are identified as California 
Proposition 65 chemicals; lead and TCDD-TE 
were retained as COPCs as described above. 
Mercmy, however, was eliminated because the 
screening HQ is less than 0.01. 

To sunnnarize, the following chemicals were 
retained as COPCs for the North Slope at Site 3t 
(Table 6.4): antimony, arsenic, B(a)P-TE (and 
therefore Total cP AH), beryllium, cadmium, 
copper, 4,4'-DDE, 4,4'-DDT, lead, and TCDD-TE. 

6.3.2 South Slope 

The selection of COPCs at the South Slope is 
sunnnarized in Table 6.5. TCDD-TE and 
tO metals were detected in South Slope surface 
soil (O feet bgs). The first step, comparison to 
background concentrations, eliminated arsenic, 
beryllium, chromium, mercury, and nickel. The 
second step, evaluation of essential nutrients, 
eliminated zinc. An EDD of 0.038 mg/day was 
calculated for zinc for the South Slope, as 
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described in Appendix B. This value is below 
the RDA of 5 to tO mg/day. 

The third step, evaluation of lead, eliminated 
lead as a COPC because the maximum 
concentration, t66 mg/kg, is below the HBSL of 
240 mg/kg. The fourth step, the toxicity screen, 
eliminated antimony and copper because the 
screening HQs are less than 0.01. Screening 
cancer risks were calculated for cadmium and 
TCDD-TE at this area; both screening risks 
exceed t x to·•. The details of the toxicity screen 
are presented in Table Ct4 in Appendix C. 
Cadmium and TCDD-TE were, therefore, retained 
as COPCs for this area. 

Two Group A carcinogenic chemicals, arsenic 
and nickel, were detected at the South Slope. 
Both metals were elinlinated as COPCs in the 
background comparison. Mercury, lead, and 
2,3,7,8-TCDD are California Proposition 65 
chemicals; mercmy was eliminated in the 
background comparison, and lead was eliminated 
by comparison to the HBSL. TCDD-TE was 
retained as a COPC for this area, as described 
above. 

To sunnnarize, two chemicals, cadmium and 
TCDD-TE, were retained as COPCs for the South 
Slope (Table 6.5). 

6,3,3 LRTCArea 

Table 6.6 sunnnarizes the selection of COPCs for 
the LRTC Area at Site 31. TCDD-TE and nine 
metals were detected in smface soil (0 feet bgs) 
at the LRTC Area. The following chemicals were 
elinlinated in the first step, the background 
comparison: arsenic, beryllium, chromium, 
mercury, nickel, and zinc. Because the 
background comparison eliminated zinc, the 
evaluation of essential nutrients was not 
conducted for the LRTC Area. The next step, 
evaluation of lead, eliminated lead as a COPC 
because the maximum concentration of 
79.90 mg/kg is below the HBSL of 240 mg/kg. 
The final step, the toxicity screen, eliminated 
antimony but retained copper because the 
screening HQ of copper exceeds O.Ot. A 
screening cancer risk was calculated only for 
TCDD-TE, the other known or suspected 
carcinogenic chemicals having been eliminated 
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6.4.1.3 Stormwater Runoff 

The extent to which chemicals are transported in 
stormwater runoff depends on the physical and 
chemical characteristics of the chemicals, soil 
type, and amount of rainfall. The organic COPCs 
present in onsite soil have limited water 
solubilities and high soil sorption tendencies and 
may therefore be prone to runoff by sorption to 
soil particles that are transported to onsite or 
offsite soil or surface water bodies. The metal 
COPCs detected are also expected to sorb 
moderately strongly to site soil, and might 
therefore be prone to runoff. Due to the friable 
surface soil conditions and sparse vegetation 
found at some parts of the North Slope, some 
transport of chemicals via stormwater runoff to 
the ravine floor may occm. Data from smface 
soil collected at the bottom of the ravine were 
evaluated as part of the South Slope data set. 

6.4.1.5 Leaching 

The potential for chemicals to leach from soil to 
groundwater depends on the physical and 
chemical prope1ties of the chemicals, the 
chemical concentration, soil type, pH (for 
metals), and other site-specific conditions. For 
example, metals in soil in a low pH (i.e., acid) 
environment generally have a tendency to leach 
downward through the soil colunm. The soil pH 
measmed at Site 31 ranged from 5.1 to 8, 
indicating that there is little potential for metals 
to leach to groundwater. The SOCs, pesticides, 
CDDs and CDFs, and metals detected at the site 
are expected to sorb strongly to soil particles. In 
addition, the depth to groundwater from the floor 
of the ravine is over 130 feet. Soil leachate 
modeling conducted for Site 31, as described in 
Appendix D of Volume II RI, Site 31, indicated 
that the COPCs are not expected to leach from 
soil to groundwater. This potential chemical 
migration route was not, therefore, quantitatively 
evaluated in this BRA. 

To summarize, the emission of fugitive dust was 
considered the most likely chemical migration 
mechanism to occm and was therefme 
quantitatively evaluated in the risk assessment 
for Site 31. 
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6.4.2 Potential Receptors and 
Exposure Pathways 

This section identifies the hypothetical receptors 
that could be exposed to COPCs at Site 31. The 
general methods used to identify receptors are 
discussed in Section 2.2. The information 
presented in Section 6.1, describing the general 
site topography, current and possible futme land 
uses, and current and possible futme 
demographics, form the basis of the exposme 
assessment of Site 31. Because the site is 
inactive, there are no receptors currently onsite. 
This discussion therefore considers only possible 
futme receptors (i.e., on- or offsite). 

Possible futme on- and offsite receptors who may 
be exposed to chemicals at Site 31 include child 
and adult residents, construction workers, farm 
and otl1er Agricultmal Center workers (e.g., office 
or distribution facility workers), 1·ecreational 
visitors/trespassers, and park rangers: Scientists 
and students from the proposed futme 

· universities who are interested in the local 
habitat may also be receptors. Each of these 
receptors is discussed in more detail below. 

As discussed in Section 6.1.2, the proposed 
Monterey County Agricultmal Center is expected 
to be located in areas of Polygon 11B that are 
already developed and relatively level. This 
information indicates that the developed part of 
the East Garrison and the Ammo Supply Point, 
which are northwest and southeast of the site, 
respectively, are likely to be considered as sites 
for the Agricultmal Center. The ravine at Site 31 
(i.e., the North Slope and South Slope), having a 
50 percent gradient, is too steep for construction. 
Onsite residents, constiuction workers, and 

other workers are, therefore, considered unlikely 
to be located in these areas. Residences could 
possibly be built at the LRTC Area which, while 
small, is generally level. However, possible 
resident receptors at this area would be unlikely 
to spend more time at the steep and inaccessible 
North Slope (where the highest onsite chemical 
concentrations were detected) than a visitor from 
offsite. Moreover, concentrations of chemicals 
detected in soil at the LRTC Area are the lowest 
of the tln·ee onsite areas (Tables 6.3a - 6.3c), and 
are unlikely to substantially conu·ibute to risks 
and hazards possibly associated with exposme to 
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dmation (ED), exposme frequency (EF), exposme 
time (Er), and fraction of intake (FI). Because 
the topography, access, and other physical 
conditions are different for the North Slope, 
South Slope, and LRTC Area, some exposme 
assumptions for these areas also differ and are 
addressed separately. 

Childi·en from the proposed residences associated 
with the Agricultmal Center were assumed to 
possibly play at the site. Despite the relatively 
inaccessible natme of much of the site (i.e., the 
steep and heavily wooded ravine), ingress is 
gained relatively easily. These hypothetical 
nearby resident trespassers would be expected to 
enter Site 31 by Barloy Canyon Road to the west 
or Watkins Gate Road to the east. 

For the average scenario, a child receptor aged 6 
tlu·ough 9 years was evaluated, giving an ED of 
3 years. The receptor was assumed to be aged 6 
through 18 years for the RME scenario, giving an 
RME ED of 12 years. It was considered uulikely 
that childi·en younger than 6 years of age would 
visit the site because of the steep ravine and 
heavily wooded areas. 

For the average scenario, the nearby resident 
trespasser receptor was assumed to play at the 
site each day of the weekend, for every week for 
6 months of the year, giving an average EF of 
48 days per year (i.e., 2 days times 4 weeks times 
6 months). The receptor was assumed not to 
visit the site for the remaining 6 months of the 
year due to inclement weather. Once the nearby 
resident trespasser receptor enters Site 31, he or 
she may visit all three areas (i.e., the North 
Slope, South Slope, and LRTC Area). The EF for 
all three areas was therefore assumed to be equal, 
i.e., 48 days per year. The RME EF was assumed 
to be twice the average EF, or 96 days per year 
for all areas. This RME EF is very conservative 
because it assumes that the receptor plays at 
Site 31 every weekend day every week of the 
year, whatever the weather, and does this for all 
of the 12 years from 6 to 18 years of age. 

An analysis of children's activities conducted by 
the EPA (1990b) found that childi·en are likely to 
spend approximately 2 hams per day playing 
outdoors while at home. The nearby resident 
trespasser receptor was, therefore, assumed to 
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spend 2 hams at the site on any visit. Moreover, 
this receptor was assumed to spend an equal 
amount of time at each of the three onsite areas, 
giving an ET of 0.66 hom (i.e., 2 hams divided 
by 3) for the North Slope, South Slope, and 
LRTC Area. This Er of 0.66 hom was used to 
evaluate exposme to soil tlu·ough inhalation of 
dust for both the average and RME exposme 
scenarios. 

In risk assessments, FI is used to evaluate 
exposme to soil by ingestion and dermal contact; 
this term accounts for the fact that the time the 
receptor spends at Site 31 was divided between 
three areas. The receptor was conservatively 
assumed to receive 100 percent of his or her 
daily exposme to soil by ingestion or dermal 
contact while at Site 31, equally divided among 
the three areas. The North Slope is less 
accessible because of the approximately 1:1 
gradient. However, it was assumed to have the 
same FI as the South Slope and LRTC Al·ea 
because the steep side and loose smface soil 
were considered to potentially increase the 
receptor's contact with the soil, compared to the 
degree of direct contact with soil that is possible 
at the other two areas. The nearby resident 
trespasser receptOT was, therefore, assumed to 
spend one third of his or her total time at the site 
at each of the three areas, giving an RME FI of 
0.33 each for the North Slope, South Slope, and 
LRTC Al·ea. The Fl for the average scenario was 
assumed to be 0.16, or half the RME FI, for each 
of the tlu·ee areas. 

The very conservative RME scenario likely 
overestimates actual exposme conditions that 
may occm at the site in the future, and, 
therefore, may lead to an overestimation of 
potential RME risks and hazards. The 
site-specific exposme assumptions used in the 
risk assessment for Site 31 are sUlllffiarized in 
Table 6.7. 

6.4.4 Exposure Point 
Concentrations (EPCs) 

Section 2.2.7 presents the methods used for 
developing EPCs. As discussed in Section 6.4.2, 
the exposme pathways quantitatively evaluated 
for the nearby resident trespasser at Site 31 are 
exposure to soil by ingestion, dermal contact, 
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effects are anticipated for the nearby resident 
h·espasser receptor at the North Slope. 

6.6.1.2 South Slope 

Possible noncancer health effects estimated for 
the receptor for the South Slope are presented in 
Tables E49 and E50 in Appendix E. The 
multipathway noncarcinogenic His are estimated 
to be 0.00004 and 0.0004 for the average and 
RME scenarios, respectively. This indicates that 
no noncarcinogenic adverse health effects are 
anticipated for the nearby resident trespasser 
receptor at the South Slope. 

6.6.1.3 LRTCArea 

Possible noncancer health effects estimated for 
the receptor at the LRTC Area are presented in 
Tables E51 and E52 in Appendix E. The 
multipathway noncarcinogenic His are estimated 
to be 0.00007 and 0.003 for the average and RME 
scenarios, respectively. This indicates that no 
noncarcinogenic adverse health effects are 
anticipated for the nearby resident trespasser 
receptor at the LRTC Area. 

6.6.1.4 Summary of Possible 
Noncancer Health Effects 

Table 6.11 presents the estimated total His for 
Site 31, which are the sums of the multipathway 
noncarcinogenic His for the North Slope, South 
Slope, and LRTC Area. The average and RME 
total His are 0.0009 and 0.02, respectively. This 
indicates that no noncarcinogenic adverse health 
effects are anticipated for the nearby resident 
trespasser receptor for Site 31. 

6.6.2 Possible Cancer Risks 

This section discusses the possible cancer risks 
associated with potential exposure of the nearby 
resident trespasser receptor to COPCs in soil at 
all tln·ee areas of Site 31. 

6.6.2.1 North Slope 

Possible cancer risks estimated for the receptor 
for the North Slope are presented in Tables E47 
and E48 in Appendix E. The estimated lifetime 
cancer risk for the average scenario is 1 x 10·•, 
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and the estimated lifetime cancer risk for the 
RME scenario is 8 x 10·'. These values are both 
below the EPA target risk range of 1 x 10"' to 1 x 
10". 

6.6.2.2 South Slope 

Possible cancer risks estimated for the receptor 
for the South Slope are presented in Tables E49 
and E50 in Appendix E. The estimated lifetime 
cancer risks are 8 x 10·11 and 6 x 10'9 for the 
average and RME scenarios, respectively. These 
are both below the EPA target risk range of 
1 X 10'8 to 1 X 104

• 

6.6.2.3 LRTCArea 

Possible cancer risks estimated for the receptor 
for the LRTC Ama are presented in Tables E51 
and E52 in Appendix E. The estimated lifetime 
cancer risks are 9 x 10'10 and 6 x 10'8 for the 
average and RME scenarios, respectively. These 
are both below the EPA target risk range of 
1 X 10"' to 1 X 104 • 

6.6.2.4 Summary of Possible 
Cancer Risks 

Table 6.12 presents the estimated total cancer 
risks for Site 31, which are the sum of the 
multipathway cancer risks estimated for the 
North Slope, South Slope, and LRTC AI·ea. The 
average and RME total cancer risks are 2 x 1o·• 
and 8 x 10·', respectively. These risks are below 
the EPA target risk range of 1 x 1 o·• to 1 x 1 o". 

6.6.3 Results of Lead Exposure 
Evaluation 

The methods for evaluating lead exposure are 
discussed in Section 2.2 .9. The output of the 
LEADSPREAD model performed to evaluate 
possible lead exposure for the nearby resident 
trespasser receptor at Site 31 is presented in 
Tables F29 and F30 (Appendix F), and the results 
are summarized in Table 6.13. Possible lead 
exposure was evaluated for only one area at 
Site 31, the North Slope, because it is the only 
area where lead is a COPC. 

The ninety-ninth percentile blood-lead level 
estimated for the receptor for the average 

Harding Lawson Associates Site 31 
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SECTION 6.0 
TABLES AND PLATES 



Number 
of 

Table 6.1a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Site 31, North Slope 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detection of Detection of Arithmetic Arithmetic 

Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (mglkg) (feet) (mglkg) (feet) (mglkg) (mglkg) 

Antimony 16 
Arsenic 23 
B(a)P-TE /a/ 1 
Beryllium 26 
Cadmium 14 
Chromium (total) !b/ 36 
Copper 36 
4,4'-DDE 3 
4,4'-DDT 3 
Dibenzofuran 1 
Fluoranthene 1 
Lead 36 
Mercury 15 
2-Methylnaphthalene 3 
Naphthalene 2 
Nickel 22 
Phenanthrene 2 
Pyrene 1 

Volume Ill 
u:\riskpro\ftord\stats\31NS0-2.XLS 
11122/94 

36 44.4 
36 63.9 
1 100.0 

36 72.2 
36 38.9 
36 100.0 
36 100.0 
9 33.3 
9 33.3 
8 12.5 
8 12.5 

36 100.0 
36 41.7 
8 37.5 
8 25.0 

36 61.1 
8 25.0 
8 12.5 

3.40E-01 -- 2.54E+01 -- 2.47E+OO 5.52E+00 
6.40E-01 -- 5.80E+OO -- 1.75E+OO 1.45E+OO 
7.85E-02 -- 7.85E-02 
1.30E-01 -- 3.80E-01 -- 1.80E-01 9.00E-02 
9.00E-01 -- 8.20E+OO -- 1.35E+00 1.88E+00 
1.04E+01 -- 4.98E+01 -- 1.85E+01 1.05E+01 
2.10E+OO -- 3.91E+02 -- 4.60E+01 9.82E+01 
7.80E-02 -- 1.20E+OO -- 2.01E-01 4.05E-01 
7.00E-02 -- 1.70E+00 -- 2.37E-01 5.58E-01 
3.40E-02 -- 3.40E-02 -- 1.54E-01 4.97E-02 
3.50E-02 -- 3.50E-02 -- 1.54E-01 4.93E-02 
1.80E+OO -- 2.21E+04 -- 9.79E+02 3.74E+03 
7.00E-02 -- 1.30E+OO -- 1.10E-01 2.20E-01 
4.30E-02 -- 1.70E-01 -- 1.39E-01 5.87E-02 
3.70E-02 -- 1.30E-01 -- 1.50E-01 4.91E-02 

5.80E+OO -- 3.38E+01 -- 7.71E+OO 6.93E+00 
3.60E-02 -- 6.80E-02 - - 1.40E-01 5.56E-02 
4.70E-02 -- 4.70E-02 -- 1.56£-01 4.52E-02 

Harding Lawson Associates 

95%Upper 
Confidence 

Umit (UCL) of 
the Arithmetic 

Mean 
(mglkg) 

1.33E+01 
4.59E+OO 

3.50E-01 
5.03E+OO 
3.91E+01 
2.38E+02 
9.95E-01 

1.33E+OO 
2.52E-01 
2.51E-01 

8.31E+03 
5.40E-01 
2.54E-01 
2.47E-01 

2.13E+01 
2.49E-01 
2.44E-01 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mglkg) 

1.33E+01 
4.59E+OO 

3.50E-01 
5.03E+OO 
3.91E+01 
2.38E+02 
9.95E-01 

1.33E+00 
3.40E-02 
3.50E-02 

8.31E+03 
5.40E-01 
1.70E-01 
1.30E-01 

2.13E+01 
6.80E-02 
4.70E-02 

Site 31 
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Chemical 

Silver 
TCDD-TE 

Number 
of 

Table 6.1a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Site 31, North Slope 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detection of Detection of Arithmetic Arithmetic 

Number of Detection Value Minimum Value Maximum Mean Mean 
Detections Analyses (percent) (mg/kg) (feet) (mglkg) (feet) (mg/kg) (mg/kg) 

5 36 13.9 2.70E+OO -- 7.40E+OO -- 1.17E+OO 1.68E+OO 
9 9 100.0 2.00E-08 -- 2.81E-05 -- 8.24E-06 1.01E-05 

Total cP AH /a/ 1 1 100.0 2.03E-01 -- 2.03E-01 
Zinc 

bgs 
mg/kg 

B(a)P-TE 
TCDD-TE 
2.00E-08 
cPAH 

36 

Below ground surface. 
Milligrams per kilogram. 
Not applicable. 

36 

Benzo( a)pyrene toxic equivalents. 

100.00 9.40E+OO 

2,3,7 ,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
2.00 X 10~-8. 

Carcinogenic polycyclic aromatic hydrocarbons. 

-- 3.09E+03 -- 3.87E+02 7.82E+02 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95%UCLend 
the Arithmetic Maximum 

Mean Concentrations 
(mglkg) (mglkg) 

4.47E+00 4.47E+OO 
2.81E-05 2.81E-05 

1.92E+03 1.92E+03 

/a/ Carcinogenic P AH were analyzed for in eight samples, and detected in one. One-half the detection limits of the nondetect samples were not used to calculate an 
arithmetic mean because they exceeded the maximum (i.e., detected] concentration. Therefore, only one data point is available (Section 6.2). 

/b/ Thirty-five samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.5 to 5.0 mg/kg. 

Volume Ill 
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Table 6.1b. Statistical Data Summary of Chemicals Detected in Subsurface Soil (>2 to 10 feet bgs) 
Site 31, North Slope 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses (percent) (m&"J<g) (feet) (mglkg) (feet) (mglkg) (m&"J<g) 

Acetone 6 12 50.0 6.20E-03 9.50 l.OOE-02 10.00 6.61E-03 1.72E-03 
Antimony 9 25 36.0 7.80E-01 9.00 2.10E+01 3.00 2.68E+OO 3.95E+OO 
Arsenic 19 25 76.0 5.90E-01 3.00 4.08E+01 9.50 4.67E+OO 8.80E+OO 
Beryllium 14 25 56.0 1.90E-01 6.00 5.90E-01 9.00 2.70E-01 1.50E-01 
Cadmium 4 25 16.0 1.20E+00 9.00 6.70E+00 3.00 9.20E-01 1.48E+OO 
Chromium (total) /a/ 25 25 100.0 6,10E+OO 9.50 6.44E+01 3.00 2.05E+01 1.41E+01 
Copper 17 25 68.0 2.00E+OO 10.00 1.18E+03 9.00 1.15E+02 2.95E+02 
4,4'-DDE 2 4 50.0 1.80E-02 6.00 6.50E-02 3.00 2.53E-02 2.69E-02 
4,4'-DDT 2 4 50.0 4.20E-02 6.00 1.20E-01 3.00 4.50E-02 5.24E-02 
Lead 25 25 100.0 1.60E+OO 3.00 3.62E+03 3.00 4.23E+02 8.96E+02 
Mercury 8 25 32.0 8.00E-02 3.00 5.10E-01 6.00 8.00E-02 l.OOE-01 
Methylene chloride 1 12 8.3 3.60E-03 9.50 3.60E-03 9.50 2.73E-03 2.90E-04 
Nickel 19 25 76.0 7.00E+OO 3.00 1.40E+02 9.00 1.89E+01 2.83E+01 
Silver 2 25 8.0 2.50E+OO 9.50 3.00E+00 9.00 7.00E-01 8.60E-01 
TCDD-TE 8 8 100.0 5.00E-07 6.00 2.91E-05 3.00 4.55E-06 9.92E-06 
Thallium 2 25 8.0 5.15E-01 3.00 5.30E-01 9.50 3.80E-01 3.50E-01 
Zinc 23 25 92.0 6.60E+OO 10.00 2.58E+03 3.00 3.81E+02 7.11E+02 

bgs Below ground surface. 
m&"J<g Milligrams per kilogram. 
2.90E-04 2.90 X 10 ~ -4. 
TCDD-TE 2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 

Ia/ Twelve samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.11 to 2.3 mg/kg. 

Volume Ill Harding Lawson Associates 
u:\riskpro\ftord\stats\31NS210.XLS 
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95%Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mglkg) 

9.98E-03 
1.04E+01 
2.19E+01 
5.60E-01 
3.82E+00 
4.81E+01 
6.94E+02 
7.79E-02 
1.48E-01 
2.18E+03 
2.70E-01 
3.29E-03 
7.43E+01 
2.40E+OO 
2.40E-05 

1.08E+OO 
1.77E+03 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(m&"J<g) 

9.98E-03 
1.04E+01 
2.19E+01 
5.60E-01 
3.82E+00 
4.81E+Ol 
6.94E+02 
6.50E-02 
1.20E-01 

2.18E+03 
2.70E-01 
3.29E-03 
7.43E+01 
2.40E+00 
2.40E-05 
5.30E-01 
1.77E+03 
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Table 6.2a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 feet bgs) 
Site 31, South Slope 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value 
Chemical Detectim Analyses (percent) (mg/kg) 

Antimony 1 10 10.0 3.40E-01 
Arsenic 6 10 60.0 8.20E-01 
Beryllium 5 10 50.0 1.80E-01 
Cadmium 1 10 10.0 l.OOE+OO 
Chromium (total) /a/ 10 10 100.0 5.90E+OO 
Copper 
Lead 
Mercury 
Nickel 
TCDD-TE 
Zinc 

bgs 
mg/kg 

TCDD-TE 
2.00E-08 

8 10 
10 10 
3 10 
3 10 
5 5 

10 10 

Below ground surface. 
Milligrams per kilogram. 
Not applicable. 

80.0 1.50E+OO 
100.0 2.00E+OO 
30.0 6.00E-02 
30.0 5.60E+OO 

100.0 2.00E-08 
100.0 9.90E+OO 

2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
2 X 10~-8. 

Minimum Value Maximum Mean Mean 
(feet) (mg/kg) (feet) (mg/kg) (mg/kg) 

-- 3.40E-01 -- 2.50E-01 1.40E-01 
-- 1.20E+OO -- 8.40E-01 3.00E-01 
-- 3.20E-01 -- 1.60E-01 1.10E-01 

1.00E+OO -- 5.10E-01 1.80E-01 
-- 1.71E+01 -- 1.06E+01 4.20E+OO 
-- 1.85E+01 -- 6.15E+OO 7.26E+OO 
-- 1.66E+02 -- 4.17E+01 5.82E+01 
-- 8.00E-02 -- 4.00E-02 2.00E-02 
-- 7.20E+OO -- 3.99E+OO 1.81E+OO 
-- 1.84E-06 -- 4.10E-07 B.OOE-07 
-- 1.88E+02 -- 5.29E+01 6.46E+01 

/a/ Eleven samples were analyzed for hexavalent chromium; none was detected. Detection limits range from 0.1 to 2.0 mg/kg. 

Volume Ill 
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Harding Lawson Associates 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mg/kg) 

5.30E-01 
1.44E+OO 
3.70E-01 
8.60E-01 
1.88E+01 
2.04E+01 
1.56E+02 
9.00E-02 
7.54E+OO 
1.98E-06 
1.79E+02 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg/kg) 

3.40E-01 
1.20E+00 
3.20E-01 
8.60E-01 
1.71E+01 
1.85E+01 
1.56E+02 
B.OOE-02 
7.20E+OO 
1.84E-06 
1.79E+02 
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Table Revisions 
Volume Ill Site 31 

Tables 6.2b 

In Volnme ill, Site 31 Table 6.2b in footnote /a/ replace the word "total' with "hexavalent." 

Volume Ill Harding Lawson Associates 
T34932·H 
October 19, 1995 

BHHRA 
Table 6.2br 



Table 6.2b. Statistical Data Summary of Chemicals Detected in Subsurface Soil(> 0 to 10 feet bgs) 
Site 31, South Slope 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency 11llliinUia Depth 11axlinUia Depth 

Standard 
Deviation 

of the 
NUiaber of Detection of Detection of Arithmetic Arithmetic 

of NUiaber of Detection Value 11llliinum Value 11axlinUia 11ean 
Chemical Detectim Analyses (percent) (mg!kg) (feet) (mg/kg) (feet) (mg/kg) 

Acetone 3 6 50.0 6.30E-03 10.00 B.30E-03 10.00 6.23E-03 
Antimony 2 17 11.8 3.40E-01 -- 1.10E+OO 5.50 1.19E+OO 
Arsenic 8 17 47.1 8.20E-01 -- 1.50E+OO 10.00 8.10E-01 
BerylliUia 7 17 41.2 1.80E-01 -- 3.20E-01 10.00 1.60E-01 
CadmiUia 1 17 5.9 l.OOE+OO -- l.OOE+OO -- 4.30E-01 
Cb.romiUia (total) /a/ 17 17 100.0 5.50E+OO 10.00 1.72E+01 5.50 1.04E+01 
Copper 12 17 70.6 1.30E+OO 10.00 1.85E+01 -- 4.54E+00 
Lead 17 17 100.0 1.40E+OO 10.00 1.66E+02 -- 2.54E+01 
11ercury 3 17 17.7 6.00E-02 -- 8.00E-02 -- 4.00E-02 
Nickel 6 17 35.3 5.30E+OO 5.50 7.90E+OO 10.00 4.24E+OO 
TCDD-TE 6 6 100.0 2.00E-08 -- 2.87E-05 2.00 5.13E-06 
Zinc 17 17 100.0 6.40E+OO 10.00 1.88E+02 -- 3.44E+01 

bgs Below ground surface. 
mg/kg Milligrams per kilogram. 

Not applicable. 
TCDD-TE 2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
2.00E-08 2.00 X 10A·8. 

/a/ One sample was analyzed for total chromiUia; none was detected. The detection limit was 1.0 mg/kg. 
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11ean 
(mg/kg) 

1.50E-03 
l.ZZE+OO 
3.30E-01 
1.00E-01 
1.70E-01 
3.86E+OO 
5.88E+OO 
4.80E+01 
2.00E-02 

1.89E+OO 
1.16E-05 
5.36E+01 

95%Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

11ean 
(mg!kg) 

9.18E-03 
3.59E+OO 
1.46E+OO 
3.60E-01 
7.60E-01 

1.80E+01 
1.61E+01 
1.20E+02 
8.00E-02 
7.94E+OO 
2.78E-05 
1.39E+02 

Lesser of 
95% UCLand 

11axlinum 
Concentrations 

(mg!kg) 

8.30E-03 
1.10E+OO 
1.46E+OO 
3.20E-01 
7.60E-01 

1.72E+01 
1.61E+01 
1.20E+02 
8.00E-02 
7.90E+00 
2.78E-05 
1.39E+02 
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Table Revisions 
Volume Ill Site 31 

Tables 6.3a 

In Volnme ill, Site 31 Table 6.3a in footnote /a/ replace the word "total' with "hexavalent." 

Volume Ill 
T34932-H 
October 19, 1995 

Harding Lawson Associates BHHRA 
Table 6.3ar 



Table 6.3a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 feet bgs) 
Site 31, LRTC Area 

Volume Ill -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value 
Chemical Detectim Analyses (percent) (mglkg) 

Antimony 2 9 22.2 5.10E-01 
Arsenic 6 9 66.7 6.80E-01 
Beryllium 8 9 88.9 1.70E-01 
Chromium (total) /a/ 9 9 100.0 1.01E+01 
Copper 
Lead 
Mercury 
Nickel 
TCDD-TE 
Zinc 

bgs 
LRTC 
mglkg 

TCDD-TE 
1.90E-07 

9 13 69.2 
9 9 100.0 
1 9 11.1 
6 9 66.7 
3 3 100.0 
9 9 100.0 

Below ground surface. 
Leadership Reaction Training Compound. 
Milligrams per kilogram. 
Not applicable. 

2.90E+OO 
4.70E+OO 
7.00E-02 

5.80E+OO 
1.90E-07 
2.16E+01 

2,3, 7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
1.90 X 10~-7. 

Minimum Value Maximum Mean Mean 
(feet) (mglkg) (feet) (mglkg) (mglkg) 

-- 5.10E·01 -- 2.60E-01 1.50E-01 
-- 2.50E+OO -- 1.04E+OO 6.40E-01 
-- 3.40E-01 -- 2.00E-01 7.00E-02 
-- 1.62E+01 -- 1.25E+01 2.27E+00 
·- 6.99E+02 -- 5.73E+01 1.93E+02 
-- 7.99E+01 -- 2.22E+01 2.33E+01 
-- 7.00E-02 -- 3.00E-02 1.00E-02 
-- 1.44E+01 - 7.09E+OO 4.18E+OO 
-- 1.96E-05 -- 6.71E-06 1.11E-05 
-- 5.83E+01 -- 3.38E+01 1.22E+01 

/a/ Nine samples were analyzed for total chromium; none was detected. Detection limits range from 0.5 to 20 mglkg. 

Volume Ill 
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Harding Lawson Associates 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mglkg) 

5.50E-01 
2.28E+OO 
3.40E-01 

1.69E+01 
4.35E+02 
6.79E+01 
6.00E-02 
1.53E+01 
2.85E-05 

5.77E+01 

Lesser of 
95% UCLand 

Maximum 
Concentrations 

(mglkg) 

5.10E-01 
2.28E+OO 
3.40E-01 
1.62E+01 
4.35E+02 
6.79E+01 
6.00E-02 
1.44E+01 
1.96E-05 
5.77E+01 
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Table Revisions 
Volume Ill Site 31 

Tables 6.3b 

In Volume ill, Site 31 Table 6.3b in footnote /a/ replace the word "total' with "hexavalent." 

Volume Ill Harding Lawson Associates 
T34932·H 
October 19, 1995 

BHHRA 
Table 6.3br 



Table 6.3b. Statistical Data Summary of Chemicals Detected in Subsurface Soil(> 0 to 10 feet bgs) 
Site 31, LRTC Area 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
Number of Detection of Detection of Arithmetic Arithmetic 

of Number of Detection Value 
Chemical Detectim Analyses (percent) (mglkg) 

Antimony 2 11 18.2 5.10E-01 
Arsenic 6 11 54.6 6.80E-Oi 
Beryllium 10 11 90.9 1.70E-01 
Chromium (total) /a/ 11 11 100.0 1.01E+01 
Copper 
Lead 
Mercury 
Nickel 
TCDD-TE 
Zinc 

bgs 
LRTC 
mglkg 

TCDD-TE 
1.90E-07 

8 18 44.4 
11 11 100.0 
1 11 9.1 
7 11 63.6 
3 3 100.0 

11 11 100.0 

Below ground surface. 
Leadership Reaction Training Compound. 
Milligrams per kilogram. 
Not applicable. 

2.90E+OO 
1.50E+OO 
7.00E-02 
5.40E+OO 
1.90E-07 
6.90E+OO 

2,3,7 ,8-Tetmchlorodibenzo-p-dioxin toxic equivalents. 
1.90 X 10A·07. 

Minimum Value Maximum Mean Mean 
(feet) (mglkg) (feet) (mglkg) (mglkg) 

·- 5.10E-01 -· 2.50E-01 1.30E-01 
-- 2.50E+OO - 8.90E-01 6.50E-01 
-- 3.40E-01 -- 2.10E-01 7.00E-02 
-- 1.62E+01 -- 1.26E+01 2.06E+OO 
-- 6.99E+02 -- 4.15E+01 1.64E+02 

6.00 7.99E+01 -- 1.85E+01 2.24E+01 
-- 7.00E-02 -- 3.00E-02 1.00E-02 

6.00 1.44E+01 -- 6.52E+OO 4.00E+OO 
-- 1.96E-05 -- 6.71E-06 1.11E-05 

6.00 5.83E+01 -- 2.93E+01 1.49E+01 

/a/ Ten samples were analyzed for total chromium; none was detected. Detection limits range from 0.1 to 20 mglkg. 
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95%Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mglkg) 

5.10E-01 
2.17E+OO 
3.50E-01 
1.67E+01 
3.63E+02 
6.25E+01 
6.00E-02 
1.44E+01 
2.85E-05 

5.84E+01 

Lesser of 
95% UCLand 

Maximum 
Concentrations 

(mglkg) 

5.10E-01 
2.17E+OO 
3.40E-01 
1.62E+Ol 
3.63E+02 
6.25E+01 
6.00E-02 
1.44E+01 
1.96E-05 

5.83E+01 
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Table Revisions 
Volume Ill Site 31 

Tables 6.3c 

In Volume m, Site 31 Table 6.3c in footnote /a/ replace the word "totaf' with "hexavalent." 

Volume Ill Harding Lawson Associates 
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Table 6.3c. Statistical Data Summary of Chemicals Detected in Deep Soil(> 10 feet bgs) 
Site 31, LRTC Area 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency ~lillinura Depth ~aximura Depth 

Standard 
Deviation 

of the 
Nuraber of Detection of Detection of Arithmetic Arithmetic 

of Nuraber of Detection 
Chemical DetectiOI Analyses (percent) 

Arsenic 1 1 100 
Berylliura 1 1 100 
Chromiura (total) /a/ 1 1 100 
Lead 
Nickel 
Zinc 

bgs 
LRTC 
mg/kg 

1 1 100 
1 1 100 
1 1 100 

Below ground surface. 
Leadership Reaction Training Compound. 
~illigrams per kilogram. 
Not applicable. 

Value ~lillinum Value ~aximura ~ean 

(mglkg) (feet) (mg/kg) (feet) (mglkg) 

2.30E+OO 12.00 2.30E+00 12.00 
2.50E-01 12.00 2.50E-01 12.00 
2.01E+01 12.00 2.01E+01 12.00 
2.90E+OO 12.00 2.90E+00 12.00 
1.02E+01 12.00 1.02E+01 12.00 
9.50E+OO 12.00 9.50E+00 12.00 

/a/ One sample was analyzed for total chromiura; none was detected. The detection limit was 0.11 mglkg. 
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Chemicals 
Detected 

Antimony 
Arsenic 
B(a)P-TE 
Beryllium 
Cadmium 
Chromium (total) /g/ 
Copper 
4,4-DDE 
4,4-DDT 
Dibenzofuran 
Fluoranthene 
Lead 
Mercury 
2-Methylnaphthalene 
Naphthalene 
Nickel 
Phenanthrene 
Pyrene 
Silver 
TCDD-TE 
Total cPAH !bl 

Volume Ill 

Table 6.4. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs) /a/ 
Site 31, North Slope 

Maximum fbi 
Concentration 

(mg/kg) 

25.40 
5.80 

0.078 
0.38 
8.20 

49.80 
391.00 

1.20 
1.70 

0.034 
0.035 
22,100 

1.30 
0.17 
0.13 

33.80 
0.068 
0.047 
7.40 

2.81E-05 
0.203 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Essential 
Background Nutrient Screening Results /e/ 

Concentration EDD /c/ HBSL/dl Hazard Cancer 
(mg/kg) (mg/day) (mg!kg) Quotient Risk 

ND Iff -- -- 0.09 --
3.4 -- -- 0.03 1E-04 
-- -- - 6E-07 

0.35 -- -- 0.0001 6E-06 
ND Iff -- -- 0.02 2E-04 

46.1 -- -- 0.00007 -
18.2 -- -- 0.02 --

-- -- -- -- 3E-07 
-- -- -- 0.005 4E-07 
-- -- -- <0.000001 -
-- -- -- 0.000001 --

51.8 -- 240 -- --
0.12 -- -- 0.006 --

-- -- -- 0.000004 --

-- -- -- 0.000003 --
58 - -- - --
-- -- -- <0.000001 --
-- -- -- 0.000002 --

0.36 -- -- 0.002 --
-- -- -- -- 3E-06 

-· -- -- 0.00001 --

Harding Lawson Associates 
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YES 
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YES 
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Table 6.6. Selection of COPCs for Chemicals Detected in Surface Soil (0 feet bgs) /a/ 
Site 31, LRTC Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemicals 
Detected 

Maximum /b/ 
Concentration 

(mglkg) 

Background 
Concentration 

(mglkg) 

Essential 
Nutrient 
EDD /c/ 
(mg!day) 

HBSL/d/ 
(mglkg) 

Screening Results /e/ 
Hazard Cancer 

Quotient Risk 

/a/ See Section 6.3 for explanation. If a chemical is eliminated by any of the steps shown, no further screening 
information is provided in this table for that chemical. 

fbi From: Table 6.3a. 
/c/ Because the maximum detected concentration of zinc is below background, no comparison with the 

essential nutrient estimated daily dose (EDD) was made. 
/d/ Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, 

Preliminary Remediation Goals, Fort Ord, California, June 14, 1993). 
/e/ See Table C15 in Appendix C for development of screening values. 
Iff Antimony was not detected in shallow (0-2 feet bgs) NQTP soil in the background soil analysis. 

Any site-related detection of this metal therefore exceeds background. 
/g/ Evaluated as chromium ill. Chromium VI was not detected. 
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Table 6.7. Site-Specific Intake Assumptions /a/ 
Site 31 

Volume Ill • Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Intake Assumptions 
Exposure Fraction of Expos me 

Time Intake Frequency 
Silo Aroa ET Fl EF 

Scenario/Receptor (hours/day) (unitless) (days/year) 

North Slope 
Average Exj20SUl'e Scenario 

Nearby Resident Trespasser 0.66 /b/ 0.16 48 
(6- 9 years) 

RME Scenario 

Nearby Resident Trespasser 0.66 0.33 96 
(6 - 18 years) 

South Slope 
Average EXj20SUl'e Scenario 

Nearby Resident Trespasser 0.66 0.16 48 
(6- 9 years) 

RME Scenario 

Nearby Resident Trespasser 0.66 0.33 96 
(6 - 18 years) 

LTRCArea 
Average EXj20SUl'e Scenario 

Nearby Resident Trespasser 0.66 0.16 48 
(6- 9 years) 

RME Scenario 

Nearby Resident Trespasser 0.66 0.33 96 
(6- 18 years) 

RN!E Reasonable maximum exposure. 

/a/ See Section 6.4.3 for explanation. 
/b/ The ETs for each area sum to a total of 2 hours per day at Site 31. 
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12 
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12 
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Table 6.8. Exposure Point Concentrations (EPCs) for Soil and Air 
Site 31, North Slope 

Volume Ill· Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Average Exposure Scenario RME Scenario 
Soil Air Soil Air 

Chemicals of 
Potential Concern 

Concentration /a/ Concentration fbi Concentration /c/ Concentration fbi 
(mglkg) (mg/m3 ) (mglkg) (mg/m3) 

Surface Soil (0 to 2 feet bgs) 

Antimony 
Arsenic 
B(a)P-TE /d/ 
Beryllium 
Cadmium 
Copper 
4,4'-DDE 
4,4'-DDT 
Lead 
TCDD-TE 
Total cPAH /d/ 

RME 
mglkg 
mg/m3 

bgs 
2.47E+OO 
B(a)P-TE 
TCDD-TE 
cPAH 
PM10 

2.47E+OO 2.84E-08 
1.75E+OO 2.01E-08 
7.85E-02 9.03E-10 
l.BOE-01 2.07E-09 

1.35E+OO 1.55E-OB 
4.60E+01 5.29E-07 
2.01E-01 2.31E-09 
2.37E-01 2.73E-09 
9.79E+02 1.13E-05 
8.24E-06 9.48E-14 
2.03E-01 2.33E-09 

Reasonable maximum exposure. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground swface. 
2.47 X 10" 0. 
Benzo(a)pyrene toxic equivalents. 

1.33E+01 
4.59E+OO 
7.85E-02 
3.50E-01 
5.03E+OO 
2.3BE+02 
9.95E-01 
1.33E+OO 
8.31E+03 
2.B1E-05 
2.03E-01 

2,3,7 ,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
Carcinogenic polycyclic aromatic hydrocarbons. 
Particulates with a diameter less than or equal to 10 microns. 

/a/ Arithmetic mean. 

1.53E-07 
5.28E-08 
9.03E-10 
4.03E-09 
5.78E-08 
2.74E-06 
1.14E-08 
1.53E-08 
9.56E-05 
3.23E-13 
2.33E-09 

fbi Air concentration (mg/m3) =soil concentration (mglkg) x site-specific PM10 (1.15E-2 mg/m') x 
conversion factor (1E-6 kg/mg). 

/c/ Lesser of the maximum concentration and 95 percent upper confidence limit of the arithmetic mean. 
/d/ For B(a)P-TE and total cPAH, the maximum concentration was used to evaluate both the average 

and RME scenarios (see Sections 6.2 and 6.4.4). 
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Table 6.9. Exposure Point Concentrations (EPCs) for Soil and Air 

Site 31, South Slope 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Average Exposure Scenario RME Scenario 
Soil Air Soil Air 

Chemicals of Concentration /a/ Concentration /b/ Concentration /c/ Concentration /b/ 
Potential Concern (mg/kg) (mg/m3 ) 

Surface Soil (0 feet bgsl 

Cadmium 
TCDD-TE 

RME 
mg!kg 
mg/m3 

bgs 
TCDD-TE 
4.10E-07 
PMlO 

5.10E-01 5.87E-09 
4.10E-07 4.72E-15 

Reasonable maximum exposure. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground surface. 
2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
4.10 X 10A·7. 
Particulates with a diameter less than or equal to 10 microns. 

/a/ Arithmetic mean. 

(mg!kg) (mg/ma) 

8.60E-01 9.89E-09 
1.84E-06 2.12E-14 

fbi Air concentration (mg/m3 ) =soil concentration (mg!kg) x site-specific PM10 (1.15E-2 mg/m3) x conversion factor (lE-6 kg/mg). 
/c/ Lesser of the maximum concentration and 95 percent upper confidence limit of the arithmetic mean. 
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Table 6.10. Exposure Point Concentrations (EPCs) for Soil and Air 

Site 31, LRTC Area 
Volume Ill- Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Average Exposure Scenario RME Scenario 
Soil Mr 

Chemicals of Concentration /a/ Concentration /b/ 
Potential Concern (mg/kg) (mg/m3) 

Surface Soil (0 feet bgsl 

Copper 
TCDD-TE 

LRTC 
RME 
mg/kg 
mg/m3 

bgs 
TCDD-TE 
5.73E+01 
PM10 

5.73E+01 6.59E-07 
6.71E-06 7.72E-14 

Leadership Reaction Training Compound. 
Reasonable maximum exposure. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground surface. 
2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
5.73 X 10~ +1 

Particulates with a diameter less than or equal to 10 microns. 

/a/ Arithmetic mean. 

Soil Mr 
Concentration /c/ Concentration /b/ 

(mg/k.g) (mg/m3) 

4.35E+02 5.00E-06 
1.96E-05 2.25E·13 

/b/ Mr concentration (mg/m3) ~soil concentration (mg/kg) x site-specific PM10 (1.15E-2 mg/m3) x conversion factor (1E-6 kg/mg). 
/c/ Lesser of the maximum concentration and 95 percent upper confidence limit of the arithmetic mean. 
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Table 6.4. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs) /a/ 
Site 31, North Slope 

Volume lll - Baseline Risk Assessment, Basewide Rl/FS 
Fort Ord, California 

Essential 
Maximum fbi Background Nutrient Screening Results /e/ 

Chemicals 
Detected 

Zinc 

COPCs 
bgs 
mg/kg 
mg/day 
NO 

6E-06 
B(a)P-TE 
cPAH 
TCDD-TE 

Concentration Concentration 
(mg!kg) 

3090.00 

Chemicals of potential concern. 
Below ground surface. 
Milligrams per kilogram. 
Milligrams per day. 
Not detected. 
Not applicable or not available. 
6 X 10~-6. 

Benzo(a)pyrene toxic equivalents. 

(mg!kg) 

75.8 

EDD /c/ 
(mg/day) 

0.618 

Carcinogenic polycyclic aromatic hydrocarbons. 
2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 

HBSL/d/ Hazard 
(mg!kg) Quotient 

-- --

/a/ See Section 6.3 for explanation. If a chemical is eliminated by any of the steps shown, no further 
screening information is provided in this table for that chemicaL 

/b/ From: Table 6.1a. 
/c/ Estimated daily dose (see Appendix B for explanation). The EDD for zinc was compared to the 

Recommended Daily Allowance (RDA) for zinc of 5 to10 mg/day (National Research Council, 1989). 
/d/ Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical 

Memorandum, Preliminary Remediation Goals, Fort Ord, California, June 14, 1993). 
/e/ See Table C13 in Appendix C for development of screening values. 

Cancer 
Risk 

--

Iff Antimony and cadmium were not detected in shallow (0-2 feet bgs) NQTP soil in the background soil analysis. 
Any site-related detection of these metals therefore exceeds background. 

/g! Evaluated as chJ:omium Ill. Chromium VI was not detected. 
/hi Total cPAH was quantitatively evaluated in the risk assessment as the noncarcinogenic component 

of B(a)P-TE, which was selected as a COPC. 
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Table 6.5. Selection of COPCs for Chemicals Detected in Surface Soil (0 feet bgs) /a/ 
Site 31, South Slope 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Essential 
Maximum /b/ Background Nutrient Screening Results /e/ 

Chemicals Concentration Concentration 
Detected. (mg!kg) (mg!kg) 

Antimony 0.34 ND Iff 
Arsenic 1.20 3.40 
Beryllium 0.32 0.35 
Cadmium 1.00 ND Iff 
Cluomium (total) /g/ 17.10 46.1 
Copper 
Lead 
Mercury 
Nickel 
TCDD-TE 
Zinc 

COPCs 
bgs 
mg!kg 
mb/day 
ND 

18.50 18.2 
166.00 51.8 

0.08 0.12 
7.20 58 

1.84E-06 --
188.00 75.8 

Chemicals of potential concern. 
Below ground surface. 
Milligrams per kilogram. 
Milligrams per day. 
Not detected. 
Not applicable or not available. 
1.84 X 10 ~ -6. 

EDD /c/ HBSL/d/ 
(mg!day) (mg!kg) 

-- --
-- --
-- --
-- --
- --
-- --
-- 240 
-- --
-- --
-- --

0.038 --

1.84E-06 
TCDD-TE 2,3,7 ,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 

Volume Ill 
u,\riskpro\flord\screen\31STHCOC.XLS 
1Ji2J}94 

Harding Lawson Associates 

Hazard Cancer 
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0.001 -
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-- --
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Chemicals 
Detected 

Table 6.5. Selection of COPCs for Chemicals Detected in Surface Soil (0 feet bgs) /a/ 
Site 31, South Slope 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum fbi 
Concentration 

(mglkg] 

Background 
Concentration 

(mglkg) 

Essential 
Nutrient 
EDD /c/ 
(mg/day] 

HBSL/d/ 
(mglkg) 

Screening Results /e/ 
Hazard Cancer 

Quotient Risk 
COPC 

(Yes/No) 

fa! See Section 6.3 for explanation. If a chemical is eliminated by any of the steps shown, no further screening information is 
provided in this table for that chemical. 

fbi From: Table 6.2a. 
/cl Estimated daily dose (see Appendix B for explanation]. The EDD for zinc was compared to the Reco=ended Daily 

Allowance (RDA] for zinc of 5 to10 mg/day (National Research Council, 1989). 
fd! Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, Preliminary 

Remediation Goals, Fort Ord, California, June 14, 1993. 
/e/ See Table C14 in Appendix C for development of screening values. 
Iff Antimony and cadmium were not detected in shallow (0-2 feet bgs] NQTP soil in the background soil analysis. 

Any site-related detection of these metals therefore exceeds background. 
/g/ Evaluated as chromium III. Chromium VI was not detected. 
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Chemicals 
Detected 

Antimony 
Arsenic 
Beryllium 

Table 6.6. Selection of COPCs for Chemicals Detected in Surface Soil (0 feet bgs) /a/ 
Site 31, LRTC Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum fbi 
Concentration 

(rnglkg) 

0.51 
2.50 
0.34 

Background 
Concentration 

(mg!kg) 

ND Iff 
3.4 
0.35 

Essential 
Nutrient 
EDD /c/ 
(mg/day) 

HBSL/d/ 
(mg!kg) 

Screerring Results /e/ 
Hazard Cancer 

Quotient Risk 

0.002 

Chromium (total) /g/ 16.20 46.1 
Copper 
Lead 
Mercury 
Nickel 
TCDD-TE 
Zinc 

COPCs 
bgs 
LRTC 
mg!kg 
mg/day 
ND 

TCDD-TE 
1.96E-05 

699.00 18.2 

79.90 51.8 
0.07 0.12 

14.40 58 
1.96E-05 

58.30 75.8 

Chemicals of potential concern. 
Below ground surface. 
Leadership Reaction Training Compounds. 
Milligrams per kilogram. 
Milligrams per day. 
Not detected. 
Not applicable or not available. 
2,3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents. 
1.96 X 10 ~ ·5. 

240 
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Volume Ill 

Table 6.11. Total Hazard Index for the Nearby Resident Trespasser Receptor /a/ 
Site 31, All Areas 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Scenario 
Site Area 

Ingestion 
of Soil 

Dermal 
Contact 

with Soil 
Inhalation 

of Dust 

Average Exposure Scenario 

North Slope 
South Slope 
LRTC Area 

Total 

RME Scenario 

North Slope 
South Slope 

LRTC Area 

Total 

HI 
LRTC 
RME 

0.0007 0.00008 0.000001 
0.00004 <0.000001 <0.000001 

0.00007 0.000004 <0.000001 

0.0008 0.00008 0.000001 

0.01 0.003 0.000001 

0.0004 0.000005 <0.000001 
0.002 0.0004 0.000001 

0.02 0.004 0.000002 

Hazard Index. 
Leadership Reaction Training Compound. 
Reasonable maximum exposure. 

Total 
HI 

by Area 

0.0008 
0.00004 
0.00007 

0.0009 

0.02 
0.0004 

0.003 

0.02 

/a/ Chemical-specific His are presented in Tables E47 tluough E52 in Appendix E. 
His are reported to 1 significant figure. 
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Volume Ill 

Table 6.12. Total Cancer Risks for the Nearby Resident Trespasser Receptor /a/ 

Site 31, All Areas 

Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Scenario 
Site Area 

Ingestion 
of Soil 

De1mal 
Contact 

with Soil 
Inhalation 

of Dust 

Average Exposme Scenario 

North Slope 

South Slope /a/ 
LRTC Area 

Total 

RME Scenario 

North Slope 
South Slope /a/ 
LRTC Area 

Total 

LRTC 
RME 
8.72E-09 

1.11E·OB 3.24E-09 1.39E-10 

4.92E·11 7.50E-12 2.13E-11 

8.05E·10 1.23E-10 2.7BE-12 

1.20E·OB 3.37E-09 1.63E-10 

5.03E-07 2.63E-07 2.36E-09 
4.25E-09 1.49E-09 2.03E-10 

4.52&08 1.5BE-OB 4.52E-11 

5.52E-07 Z.BOE-07 2.61E-09 

Leadership Reaction Training Compound 
Reasonable maximum exposme. 
8.72 X 10"-9. 

Total 

Risk 
by Area 

1E-OB 
BE-11 

9E-10 

ZE-08 

BE-07 

BE-09 

6E-OB 

BE-07 

/a/ Chemical-specific risks are presented in Tables E47 through E52 in Appendix E. 
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Table 6.13. Summary of Model-Predicted Blood-Lead Levels from Multlpathway Exposures 
Site 31, North Slope 

Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Blood-Lead Level 
(JL ell) 

Average RME Model Application. Name 
Receptor 95th 99th 95th 99th 

Percentile Percentile Percentile 

Child Receptor. LEADSPREAD Model /a/ 

Offsite Nearby Resident Trespasser 4.12 
(6 - 9 years) 

Offsite Nearby Resident Trespasser 4.12 
(6 - 18 years) 

,ug/dl Micrograms lead per deciliter blood. 
RME Reasonable maximum exposme. 

5.25 12.64 

5.25 12.64 

Percentile 

16.10 

16.10 

/a/ LF.ADSPREAD Model outputs are presented in Tables F17 and F18 in Appendix F. 
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7,0 BASELINE RISK ASSESSMENT FOR SITE 39 

The baseline human health risk assessment 
(BRA) for Site 39, the Inland Ranges, is presented 
in this section. This BRA was conducted 
following the methods described in Section 2.0. 
Any specific deviations from these methods are 
identified in the sections that follow. 

7.1 Site Background 

The following sections summarize background 
information for Site 39. A description of the 
physical setting of Site 39, including topography, 
geology, and hydrogeology, is presented, as is 
information on past and potential future land 
uses and nearby human populations. 

7.1! •. 1 Physical Setting 

Site 39 is located in the southwest portion of 
Fmt Ord. It is an area that encompasses the 
!Wand Ranges (approximately 8,000 acres) and 
tine 2.36-inch Rocket Range (approximately 
50 acres). The Inland Ranges include several 
slmly areas which are evaluated separately in the 
Site 39 Rl: Range 36A, Range 40A, Range 33, the 
explosive ordnance target areas, and the small 
arms ranges (Volume II, Section 2.0). The 
delineation of these study areas is based on 
prewiDus investigations (including field work) at 
several individual ranges and research regarding 
potential ordnance-related training areas. For the 
purposes of this BRA, Site 39 was evaluated as 
one area; the study areas identified and discussed 
in tile Site 39 Rl (Volume II) are not considered 
seJi'lrately. 

The Inland Ranges are bounded by Eucalyptus 
Romd to the north, Barloy Canyon Road to the 
e.,.t, Old South Boundary Road to the south, and 
North-South Road to the west (Plate 7.1). Most 
ordnance-related activities within the Inland 
Ralllges were associated with the trainfi:re ranges 
simaled just inside the perimeter; weapons were 
generally fired toward the center of the Inland 
Rlmges. The High Impact Area (HIA), an area of 
approximately 1,100 acres in the center of the 
Inland Ranges, is defined as the area whose 
boundaries were based on maximum ordnance 
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ti·ajectory, overlapping range fans, and the extent 
of resti·icted air space for Monterey Airport. The 
main target areas for the high explosive ordnance 
used at some ranges are within the HIA; 
however, other high explosive ta:rget areas are 
within the Inland Ranges but outside of the HIA. 
The locations and limits of the individual 
ti·ainfire ranges did not change appreciably over 
the years, although several have been 
decommissioned. Targets constructed in the 
ranges include fixed silhouettes, ti·ack-mounted 
moving targets, pneumatic and electric popups, 
automobiles, trucks, tanks, and armored 
personnel caniers. Remnants of some of these 
targets are present at some of the ranges. 
Information on the use of each of the inland 
ranges is presented in Section 1.1 of Volume II, 
Remedial Investigation, Site 39. 

The 17 small arms ranges included in Site 39 
were evaluated as one study area. These ranges 
are predominantly along the northern, southem, 
and western perimeter of the Inland Ranges. 
Pistols, rifles, machine guns, and subcaliber 
weapons were fired in these areas. As at Site 3, 
the small arms ranges at Site 39 were visually 
inspected and percent bullet cover was noted 
(i.e., less than 1 percent bullet cover, 1 to 
10 percent bullet cover, and greater than 
10 percent bullet cover). Chemical data were 
collected at Site 3 from representative areas of 
each specified percent bullet cover to 
characterize chemical concentrations in each of 
these areas. Because conditions at Site 3 and the 
small arms ranges are similar, the chemical data 
collected at Site 3 were considered representative 
of chemical concentrations in each area of 
specified percent bullet cover at the small arms 
ranges. Therefore, no additional chemical data 
were collected at the small arms ranges. The 
field investigation for the Site 39 small arms 
ranges is described in Volume II, Remedial 
Investigation, Site 39, Section 3.5.2. 

The 2.36-inch Rocket Range is inlmediately north 
of Eucalyptus Road, outside of but near the 
north-centi·al portion of the Inland Ranges. This 
range is relatively flat with low shrubs and is 
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bounded on the east side by a manmade berm. 
No physical boundary defines the west site of the 
range. A low, broad ridge provides a natmal 
backstop at the northem extent of the range. 
Two sections of nanow gauge track for moving 
targets and distmbed ground possibly from a 
third track extend across the range from east to 
west. No other evidence of target remnants is 
present. 

7.1.1.1 General Topography 

The westem and central portions of Site 39 
consist of low rolling hills and closed 
depressions; the ground smface generally slopes 
to the west and northwest throughout most of the 
area. In the eastem portions of the site, the 
terrain is more rugged and consists of ridges that 
rises up to 600 feet above the canyon bottoms. 
Elevations range from approximately 900 feet 
mean sea level (MSL) in the southeast to 
approximately 200 feet MSL in the southwest. 
Vegetation at Site 39 is primarily central 
maritime chaparral, with low sparsely distributed 
shrubs. 

7.1.1.2 Hydrogeology 

On the basis of limited available hydrogeologic 
information, Site 39 appears to be nearly entirely 
underlain by the Seaside Basin. Groundwater 
flow regimes beneath Site 39 are complex, with 
independent flow regimes present in different 
areas of the site. The Seaside Basin has three 
distinct water-bearing units which are, from 
surface to depth, the Uppermost, Paso Robles, 
and Santa Margarita aquifers. Depth to the 
Upp81most aquifer ranges from 60 to 180 feet. 
The general flow direction of groundwater at 
Site 39 is to the north and northwest. 

Surface water hydrology at Site 39 is influenced 
by variations in topography in the western, 
centl'al, and eastem portions of the site. In the 
western and central portions, seasonal runoff is 
minimal due to low rolling hills and a high rate 
of infiltration into the permeable dune sand that 
comprises much of the surface soil. 

Well-developed natmal drainages are absent 
through much of this area. The eastem portion 
of the site, which is characterized by rugged 
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terrain formed in more resistant lithologies, has 
eastward-flowing ephemeral stream drainages 
within narrow canyons that have moderate to 
steep sloping walls. Runoff is toward the Salinas 
Valley. 

The hydmgeology of the site is described in 
detail in Volume II, Remedial Investigation, 
Site 39, Sections 1.5 and 1.6. 

7.1.2 Land Use 

Most of Site 39 was previously used for target 
practice. The Inland Ranges were reportedly 
used since the early 1900s for ordnance training 
exercises, including naval gunfire from offshore. 
Over the years various types of ordnance have 
been used or found in the Inland Ranges, 
including hand grenades, mortars, rockets, mines, 
artillery rounds, flame throwers, and machine 
gun and small a1ms rounds. The 2.36-inch 
Rocket Range was used as an antitank rocket 
(bazooka) range, probably dming and shortly 
after World War II. 

Because of base closme activities at Fort Ord, 
Site 39 is cmrently inactive. Proposed futul'e 
plans call for most of Site 39 to become part of a 
habitat reserve, managed by the Bmeau of Land 
Management (BLM) (COE, 1994). The Fort Ord 
Environmentallnlpact Statement (COE, 1993) 
describes this area as a natmal resource 
management area (NRMA). BLM will manage the 
NRMA for the benefit of natmal resomces, with 
priority given to conservation, enhancement, and 
restoration of habitat. 

Several areas within the proposed NRMA but 
along the southwest border of the Inland Ranges 
have other proposed futul'e land uses. These 
include recreational facilities, education and 
research facilities related to the area's natmal 
resources, a fire and law enforcement b·aining 
area, and relocation of Highway 68 (COE, 1994}. 
These areas comprise a very small portion of 
Site 39 and are outside the high inlpact areas. 
Available future land use plans indicate that the 
site is not expected to be developed for 
residential, indusb·ial, or commercial use. 
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Text Revisions 
Volume Ill, Site 39 

Page 82 

In Volume III, Site 39, Section 7.1.3, chango tho second sentence of tho second paragraph in tho first 
column of page 82 to road: 

Pedestrians may also visit the NRMA for recreational purposes. 

Volume Ill 
T34932-H 
October 19, 1995 
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7.1.3 Nearby Populations 

Site 39 is bordered to the west, southwest, south, 
and southeast by residential areas of the city of 
Seaside. These residential areas are heaviest 
along the westem border of Site 39. York 
School, a secondary day school, is located on the 
southem border of the site. Nearby residents, 
both children and adults, may cunently be found 
in these offsite areas. No residential areas are 
present within Site 39. 

In the futme, people who may be found onsite at 
the NRMA include habitat management 
personnel and scientists and students from the 
universities planned to be constructed at other 
Fort Ord areas; such scientists and students 
would be expected to be engaged in biological 
studies. Trespassers may also visit the NRMA for 
recreational pmposes, although access is 
expected to be restricted. Other people who may 
be found onsite include law enforcement trainees 
at the peace officer training area, construction 
workers associated with highway consb·uction or 
engaged in building planned onsite facilities, 
workers at the proposed state and county parks, 
and visitors to these parks. 

7.2 Data Evaluation 

HLA sampled soil and groundwater at Site 39 in 
April and May 1994 as part of the RI chemical 
site characterization. In addition, HLA 
performed several investigations at individual 
ranges at Site 39 between 1992 and 1994. Soil 
samples were collected from areas expected to be 
highly impacted by ordnance (e.g., soil near 
targets). These areas include the high impact 
area and several ranges in the northern portion of 
the site (Plate 7.1). For the purpose of this BRA, 
it was conservatively assumed that the chemical 
data were representative of conditions throughout 
Site 39. Groundwater samples were collected 
from seven monitoring wells at Site 39: MW-05-
02 at Range 36A in the eastem part of the site 
and six basewide wells in the westem portion of 
the site. Soil and groundwater data from all 
investigations performed by HLA at Site 39 are 
included in this BRA. A detailed description of 
the sampling activities, inc! uding the complete 
analytical program for each study area evaluated 
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is presented in Volume II, Remedial 
Investigation, Site 39, Sections 2.0 and 3.0. 

In 1990, 24 soil samples from Range 36A were 
collected and analyzed for metals and explosives 
dming an investigation performed by James M. 
Montgomery (JMM) Consulting Engineers. 
Detected concentrations of metals and explosives 
in these JMM samples are within the range of 
concentrations detected in soil samples collected 
by HLA dming subsequent investigations 
(Volume II, Remedial Investigation Site 39, 
Tables 4 through 6). Data for these samples were 
reviewed but were not included in the BRA 
because complete validation of the data was not 
possible and exclusion of the data is unlikely to 
significantly impact the results of this BRA. 

The methods used to evaluate chemical data and 
the data set considered for this BRA are 
discussed in Section 2.1.1.5 and summarized 
here. Soil data are segregated by the following 
depths: smface soil data (0 to 2 feet bgs), 
subsmface soil data (2 to 10 feet bgs), and deep 
soil data (greater than 10 feet bgs). Statistical 
data analyses for the chemicals detected in soil 
are presented on Tables 7.1a through 7.1c, and 
for chemicals detected in groundwater on 
Tables 7.2 and 7.3. The frequency of detection, 
minimum and maximum detected 
concenb·ations, arithmetic mean concentration, 
standard deviation on the arithmetic mean 
concentration, and 95 percent upper confidence 
limit on the arithmetic mean concentration are 
presented for each detected chemical. The 
analytical program and chemicals detected in soil 
and groundwater in each area are summarized 
below. 

7.2.1 Soli 

Soil samples were collected from 203 soil borings 
at Site 39. Of these 203 borings, 6 were 
boreholes for the 6 basewide monitoring wells at 
Site 39. Soil samples were collected from these 
borings at depths of 0 foot (i.e., surface samples) 
to 180 feet bgs. Soil samples collected from the 
remaining 197 borings were collected at depths 
of 0 to 21 feet bgs, with at least one smface 
sample from all but 1 boring. A total of 
616 samples were collected and analyzed for the 
following: 
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• Priority pollutant metals (approximately 535 
samples) 

• Explosives (approximately 375 samples) 

• Semivolatile organic compounds (30 samples) 

• Chlorinated pesticides (18 samples) 

• BTEX (138 samples). 

As discussed in Section 2.1.1.1, results for 
screening analyses such as soil gas sampling and 
TPH analysis are not included in this BRA. 

Analysis for Chromium VI (Cr VI) was not 
pelformed at Site 39. Detected concentrations of 
total chromium are assumed to represent Cr III. 
Chromium VI is not expected to occur in soils at 
Site 39 for the following reasons: 

• No potentiai somce of Cr VI was identified at 
Site 39 

• A total of 262 soil samples from Sites 2 and 
12, 16 and 17, 3, and 31 were analyzed for 
Cr VI; none was detected. Chromium VI has 
not heen detected in soil at other locations at 
Fort Ord. 

The following chemicals were detected in soil at 
Site 39: 

• Smface soil (0 to 2 feet bgs): 2-amino­
dinitrotoluene, 4-amino-dinitmtoluene, di-n­
octyl phthalate, bis(2-ethylhexyl)phthalate, 
cyclotetramethylene tetranitramine (HMX), 
2-methylnaphthalene, tetryl, 4-nib·ophenol, 
pentachlorophenol, pentaeJytlu·itolteb·anib·ate 
(PETN), phenanthrene, pyrene, 
cyclotrimethylene b·inib·amine (RDX), 1,3,5-
trinitmbenzene, 2,4,6-trinitrotoluene, 
nitroglycerin, antimony, arsenic, beryllium, 
cadmium, chromium (total), copper, lead, 
mercmy, nickel, selenium, silver, and zinc 
(Table 7.1a) 

• Subsulface soil (2 to 10 feet bgs): 2-amino­
dinitrotoluene, bis(2-ethylhexyl)phthalate, 
HMX, 4-nitrophenol, pentachlorophenol, 
RDX, antimony, arsenic, beryllium, cadmium, 
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chromium (total), copper, lead, mercury, 
nickel, selenium, silver, and zinc (Table 7.1b) 

• Deep soil (greater than 10 feet bgs): arsenic, 
beryllium, cadmium, chromium (total), 
copper, lead, mercmy, nickel, selenium, 
silver, thallium, and zinc (Table 7.1c) 

Except for HMX, which was detected at a 
maximun1 concentration of 1,100 milligrams per 
kilogram (mg!kg), explosive compounds and 
SOCs are generally present at low concentrations 
(e.g., 1-10 mg/kg). Both explosives and SOCs 
were detected primarily in smface or near-smface 
soil samples (0 to approximately 2.5 feet bgs), 
and concentrations decrease significantly from 
the smface to 2.5 feet bgs. All metals were 
detected above the site-specific maximum 
background concenb·ation for Fort Ord in at least 
one sample. 

TIC data are available for samples analyzed using 
EPA Test Method 8270. Sixteen compounds 
were identified as TICs in the Site 39 dataset, in 
addition to several "unknown compounds." A 
review of data for this site indicates that the TICs 
identified are most likely either hydrocarbon­
related or naturally occmring (i.e., biological 
compounds such as fatty acids). Petroleum 
hydrocarbons are considered to be fully 
characterized in the SOC and BTEX analysis 
(EPA Methods 8270 and 8240), and potential 
exposme to hydrocarbons is evaluated in this 
BRA using SOC data. TICs identified as 
natmally occurring were not evaluated in this 
BRA because they were detected at low 
concentrations, low frequency, and other 
chemicals with known toxicity were detected in 
this area. Therefore, TIC data are not evaluated 
further in this BRA. 

7.2.2 Groundwater 

A comprehensive groundwater study was not 
performed at Site 39. Howeve1·, groundwater 
sampling was pelformed at existing monitoring 
wells at Site 39 in response to regulatory agency 
comments concerning groundwater quality, as 
discussed in Volume ll, Remedial Investigation 
Site 39, Section 3.6. The pmpose of the 
sampling was to evaluate the potential presence 
of explosive compounds, priority pollutant 
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metals, and nitrates in groundwater beneath the 
site, As discussed in the Site 39 Remedial 
Investigation (Volume II), groundwater beneath 
Site 39 does not appear to have been impacted by 
site activities for the following reasons: 

• No organic chemicals were detected in 
groundwater 

• Metals detected in soil are unlikely to leach 
to groundwater (Volume II Remedial 
Investigation, Site 39, Section 5.0; Volume II 
Introduction, Section 3.0). In addition, 
detected concentrations of metals in 
groundwater are generally low and consistent 
between the Uppermost and Paso Robles 
Aquifers. 

Results of the groundwater sampling conducted 
at the site are discussed in Volume II, Remedial 
Investigation, Site 39, Section 3.6.3. 

Groundwater samples have been collected from 
both the Uppermost aquifer and the Paso Robles 
aquifer beneath Site 39. In this BRA, data for the 
UppAimost aquifer and Paso Robles aquifer were 
treated as separate datasets. Chemicals detected 
in the groundwater beneath Site 39 include: 

• Uppermost aquifer: antimony, arsenic, 
beryllium, calcium, chloride, chromium 
(total), copper, iron, magnesium, lead, 
mercmy, nitrate, potassium, sodium, sulfate, 
and zinc 

• Paso Robles aquifer: antimony, arsenic, 
bromide, calcium, chloride, chromium (total), 
copper, iron, magnesium, mercury, nitrate, 
nitrite, potassium, sodium, sulfate, and zinc 

The smaries of statistical data for the 
chemicals detected in groundwater are presented 
in Tables 7.2 and 7.3 for the Uppermost and Paso 
Robles aquifers, respectively. 

7.3 Selection of Chemicals of 
Potential Concern (COPCs) 

This section describes the selection of COPCs in 
soil and groundwater for quantitative risk 
assessment at Site 39. Chemicals detected in soil 
and groundwater were evaluated using the COPC 
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selection criteria described in Section 2.1.2. For 
comparison of detected soil concentrations to 
site-specific background concentrations, Fort Ord 
NQTP shallow soil background concentrations 
were used, as described in Section 2.1.2.1. 
Results of the COPC selection for soil and 
groundwater are presented in the following 
sections. 

7.3.1 Soil 

COPC selection for soil at Site 39 is smarized 
in Table 7.4. The COPCs were selected only for 
chemicals detected in smface soil (0 to 2 feet 
bgs) on the basis of the exposme assessment 
described in Section 7 .4. Seven SOCs, 
9 explosives, and 12 metals were detected in 
smface soil. COPC selection was conducted in 
four steps, as discussed below. 

The first step, background comparison, 
eliminated one metal, mercmy, for which the 
maximun1 concentration detected in soil at 
Site 39 was Jess than the background 
concentration. The second step was elimination 
of chemicals considered to be essential human 
nutrients. An estimated daily dose (EDD) was 
calculated for zinc as described in Appendix B. 
Zinc was elin1inated as a COPC because the EDD 
of 1.78 mg!day is lower than the recommended 
daily allowance of 5 to 10 mglday. 

In the thil'd step, lead was retained as a COPC 
because the maxin1um concentration of 
4,060 mglkg is greater than the health-based 
screening level (HBSL) of 240 mglkg. 

In the fourth step, the detected chemicals not yet 
elin1inated were evaluated using a toxicity 
screen, as described in Section 2.1.2.2. The 
details of the toxicity screen are presented in 
Appendix C. This step elin1inated the following 
chemicals detected in soil because their 
screening HQs were less than the target HQ of 
0.01: bis(2-ethylhexyl)phthalate [BEHP], 
cru·omium, di-n-octyl phthalate, 
2-methylnaphthalene, pentachlorophenol, 
phenanthrene, pyrene, silver, tetryl, and 
1,3,5-trinitrobenzene. Two of these chemicals, 
BEHP and pentachlorophenol, also had screening 
risks Jess than 1 X 1 0'8• 
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The following chemicals were retained as COPCs 
because their screening HQs were greater than 
0.01: antimony, beryllium, cadmium, copper, 
HMX, and nickel. In addition, 2-amino­
dinitrotoiuene, 4-amino-dinitrotoluene, arsenic, 
RDX, and 2,4,6-trinib·otoluene were retained as 
COPCs because their screening risks were greater 
than the target risk of 1 x 1 o·'. 

Nitroglycerin, 4-nitrophenol, and pentaerythitol 
(PETN) were not included as COPCs. The 
elimination of these chemicals as COPCs were 
based on the lack of EPA or Cal/EPA toxicity 
values, ve1y low frequencies of detection (i.e., 0.6 
to 4.8 percent). and an evaluation of 
chemical-specific fate and transport data. 

Data indicate that these tlU'ee chemicals are not 
stable nor are they likely to persistent in the 
environment. Published data indicate that when 
released into soil, 4-nitrophenol rapidly 
biodegrades, with half-lives ranging from 
approximately 1 to 10 days in agricultmal topsoil 
and in flooded soil, respectively (Gile and Gj]Jet, 
1981}. In subsoil (undisclosed depth), its 
biodegradation half-life has been reported at 
40 days under aerobic conditions (Gile and Gj]Jet, 
1981}. Howard eta! {1991} report a half-life for 
nib·oglycerin in soil ranging from 2 to 7 days. No 
quantitative information regarding soil-half lives 
for PETN was found, but laboratory studies 
indicate biodegradation in soil is should be an 
important fate process for PETN (HSDB, 1994). 

To summarize, the following 12 chemicals were 
retained as COPCs in soil at Site 39: 2-amino­
dinitrotoluene, 4-amino-dinitrotoluene, antimony, 
arsenic, beryllium, cadmium, copper, HMX, lead, 
nickel, RDX, and 2,4,6-b'inib·otoluene (Table 7.4). 

7.3.2 Groundwater 

The following section describes the selection of 
COPCs in groundwater. Although groundwater 
beneath Site 39 does not appear to be impacted 
by site activities, available groundwater data were 
reviewed for selection of COPCs. COPCs were 
selected separately for the Uppermost and Paso 
Robles Aquifers. 
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7.3.2.1 Uppermost Aquifer 

Table 7.5 summarizes the selection of COPCs in 
the Uppermost aquifer. Eleven metals and 5 
inorganic chemicals were detected in 
groundwater samples from this aquifer. COPCs 
were selected in two steps. 

The first step, evaluation of essential nub·ients, 
eliminated calcium, iron, magnesium, and zinc 
as COPCs because the EDDs calculated for these 
chemicals are less than their RDAs for 0- to 6-
year-old children (Table 7.5 and Appendix B). 
Of these chemicals, zinc was detected both in 
soil and in groundwater in the Uppermost 
aquifer. Assuming that receptors may be 
exposed to zinc via ingestion in both soil and 
groundwater, the EDD for zinc in soil (i.e., 
1.8 mg/day; Table 7.4) was added to the EDD for 
zinc in the Uppermost aquifer (i.e., 0.01 mg/day; 
Table 7.5). The sum EDD of 1.8 for both these 
sow·ces is still significantly lower than the RDA 
of 5 to 10 mg/day for zinc. 

The second step, the toxicity screen, eliminated 
the following chemicals whose screening HQs 
were less than the target HQ of 0.01: chromium 
and copper. The following chemicals were 
retained as COPCs because their screening HQs 
exceeded 0.01: antimony, mercmy, and nitrate. 
In addition, arsenic and beryllium were retained 
as COPCs because their screening risk exceeded 
1 X 10'8 , 

Several detected chemicals (i.e., chloride, 
potassium, sodium, and sulfate) could not be 
evaluated because they lack toxicity values. 
These inorganics are ubiquitous in the 
environment, are generally of low toxicity, and 
include essential nutrients. They were not, 
therefore, fwiher evaluated in this BRA. Because 
lead was detected but lacks toxicity values, it 
could also not be evaluated in the toxicity 
screen. Exposme to lead in groundwater is 
evaluated as described in Section 7.4.6. 

To summarize, the following five chemicals were 
retained as COPCs in groundwater in the 
Uppermost aquifer: antimony, arsenic, 
beryllium, mercwy, and nib·ate (Table 7.5). 
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7.3.2.2 Paso Robles Aquifer 

Table 7.6 summarizes the selection of COPCs in 
groundwater in the Paso Robles aquifer. Nine 
metals and seven inorganic chemicals were 
detected in samples collected from this aquifer. 

The first step in COPC selection, evaluation of 
essential nutTients, eliminated calcium, iron, 
magnesium, and zinc, because the EDDs 
calculated for these chemicals are lower than 
theil' RDAs for 0- to 6-year-old children 
(Table 7.6 and Appendix B). Of these chemicals, 
zinc was detected in both soil and groundwater 
of the Paso Robles aquifer. As was done for the 
Uppermost aquifer, the EDD for zinc in soil (i.e., 
1.8 mg/day, Table 7.4) was added to the EDD for 
zinc in the Paso Robles aquifer (i.e., 
O.D18 mg/day, Table 7.6). The summed EDD of 
1.8 for zinc from these combined somces is still 
significantly lower than the RDA for zinc of 5 to 
10 mg/day. 

The second step, the toxicity screen, eliminated 
chTomium and copper because the screening HQs 
calculated for these chemicals were less 
than 0.01. The following chemicals were 
retained as COPCs because theil' screening HQs 
e,xceeded 0.01: antimony, mercmy, nitrate, and 
nitrite. In addition, arsenic was retained as a 
COPC because its screening risk exceeded 1 x 
to·•. The toxicity screen could not be conducted 
for several chemicals (i.e., bromide, chloride, 
potassium, sodium, and sulfate) because they 
lack toxicity values, as discussed above in 
Section 7.3.2.1. These chemicals are, therefore, 
not considered fmther in this BRA. 

To summarize, the following five chemicals were 
retained as COPCs in groundwater in the Paso 
Robles aquifer: antimony, arsenic, mercury, 
nitrate, and nitrite (Table 7.6). 

7.4 Exposure Assessment 

The following section provides a discussion of 
the nature and degree of potential exposme to the 
COPCs that may occm at Site 39. Section 7 .4.1 
presents an assessment of the potential chemical 
sources and potential chemical migration 
pathways for the COPCs. Section 7.4.2 discusses 
potential hypothetical receptors and identifies the 
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receptors selected for quantitative evaluation. 
Section 7.4.3 discusses potential exposure 
pathways for the receptors identified in 
Section 7.4 .2, and identifies the pathways 
selected for quantitative evaluation. 
Section 7 .4.4 describes the exposme scenarios 
used in this BRA for estimating potential 
exposmes. Section 7 .4.5 presents the exposme 
point concentrations used to estimate exposures. 
Section 7.4.6 addTesses the methods used to 
estimate exposme (dose) for all receptors 
assumed to be exposed to COPCs at Site 39. 

7.4.1 Chemical Source and 
Migration Analysis 

Section 3.0 of the introduction to the RI 
(Volume II) presents a general discussion of 
chemical fate and transport. Section 3.0 of the 
Inb·oduction to the RI also includes a table of 
physical and chemical properties pertaining to 
environmental fate and transport of chemicals 
detected at the Fort Ord RI sites, and a 
discussion of potential chemical migration 
pathways. Section 5.0 of the Site 39 RI presents 
a site-specific discussion of chemical fate and 
transport, and identifies potential chemical 
migration pathways at Site 39. The potential 
migration pathways identified in Section 5.0 of 
the Site 39 RI are discussed in the following 
sections. 

The source of chemical contamination in soil at 
Site 39 is assumed to be the historical use of 
ordnance and hydrocarbon fuels dming 
target/b·aining practices. Groundwater at Site 39 
does not appear to have been impacted by site 
activities. However, it was considered a potential 
somes because COPCs were identified in both 
aquifers and because maximum detected 
concentrations of antimony and nitrate exceed 
MCLs, as discussed in Volume II Remedial 
Investigation, Site 39, Section 3.6.3. Release of 
chemicals from soil can occm through 
volatilization, wind erosion, stormwater runoff, 
and downward migration into groundwater. 
Migration of chemicals in groundwater can occm 
through volatilization, solubilization, and 
recharge to smface water. For the COPCs 
detected in sul'face soil and groundwater, these 
potential release mechanisms are discussed 
below in relation to the characteristics of Site 39. 

Harding Lawson Associates Site 39 
86 



7.4.1.1 Volatilization 

Through volatilization, certain chemicals can be 
released from soil in a vapor phase. As indicated 
in Section 7.3, the COPCs detected in soil at 
Site 39 include SOCs, explosives, and metals. 
SOCs and explosives generally have either high 
molecular weights or low to moderate vapor 
pressures and Henry's Law constants. Chemicals 
having either of these properties are generally 
unlikely to volatilize to air. In addition, these 
chemicals have moderate to high organic carbon 
partition coefficients (K.,). indicating that they 
tend to sorb readily to soil, further reducing the 
potential for chemical volatilization. Metals are 
generally present in the environment either in 
their pure elemental form or as inorganic salts, 
both of which are essentially nonvolatile. For 
these reasons, volatilization was not considered a 
viable migration pathway for the COPCs; 
therefore, vapor emissions from soil to air were 
not evaluated. 

Volatilization of chemicals from groundwater can 
result in the release of chemicals in groundwater 
to soil gas, with subsequent migration of 
chemical vapors through soil gas to ambient air. 
As indicated in Section 7.3.2, only metals and 
inorganic chemicals were selected as COPCs in 
groundwater. Potential volatilization of 
chemicals in groundwater to soil gas and 
migration to ambient air is therefore not a likely 
migration pathway, and was not evaluated in this 
BRA. 

7.4.1.2 Fugitive Dust 

Wind or mechanical erosion can lead to the 
release of chemicals from soil. The same 
physicochemical properties that limit the 
migration of the COPCs from soil by 
volatilization result in the tendency of these 
chemicals to sorb to soil particles; the particles 
may become entrained in the air as fugitive dust 
as a result of wind erosion. This potential 
migration pathway can result in human 
exposures to the COPCs through the inhalation of 
dust. This chemical migration route was, 
therefore, quantitatively evaluated. 
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7.4.1.3 Stormwater Runoff 

The extent to which chemicals in soil are 
transported in stormwater runoff depends on the 
physical and chemical characteristics of the 
chemicals, soil type, and amount of rainfall. The 
organic COPCs present in onsite soil have limited 
water solubilities and high soil sorption 
tendencies and may therefore be prone to runoff 
by sorption to soil particles that are b·ansported 
to onsite or offsite soil or surface water bodies. 
The metal COPCs detected are expected to sorb 
moderately strongly to site soil, and might 
therefore be prone to runoff. However, the soil at 
Site 39 is largely sandy. Rainwater will likely 
either be absorbed by the soil or volatilize by 
evapob·anspiration. The runoff potential is 
therefore expected to be low, and stormwater 
runoff was not evaluated. 

7.4.1.4 Leaching 

The potential for chemicals to leach from soil to 
groundwater depends on the physical and 
chemical properties of the chemicals, the 
chemical concentrations, soil type, pH (for 
metals), and other site-specific conditions. For 
example, metals in soil with a low pH (i.e., acid) 
have a tendency to leach downward through the 
soil column. The soil pH measured at Site 39 
ranges from 4.7 to 7, which is not highly acidic. 
This range indicates that the potential for metals 
to leach to groundwater is low. The SOCs and 
metals detected at the site are expected to sorb 
strongly to soil particles. These factors, in 
addition to the relatively low concentrations of 
chemicals detected in soil and the depth to 
groundwater (60 to 180 feet) indicate that 
leaching is unlikely to occm. 

As shown in Table 7.1c, no organic chemicals 
were detected at depths greater than 10 feet. 
Moreover, as discussed in Section 7 .2.2, no 
organic chemicals were detected in groundwater 
samples (Tables 7.2 and 7.3). These results 
indicate that there is no CUlTent evidence of 
migration of organic chemicals detected in soil at 
Site 39 to groundwater beneath the site. In 
addition, the concentrations of metals at depths 
greater than 10 feet bgs are generally below 
background values in contrast to the 
concentrations in slllface soil, which generally 
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Text Revisions 
Volume Ill, Site 39 

Page 88 

In Volume III, Site 39, Section 7.4.2, change the third sentence of the paragraph starting at the 
bottom of the first colwnn and ending at the top of the second colwnn of page 88 to read: 

The presence of potential future on site receptors is limited due to the proposed land uses. 

In Volume III, Site 39, Section 7.4.2, change the fifth bullet in the second colwnn of page 88 to read: 

Onsite or nearby recreational visitors who may be present at recreational and nonrecreational areas of 
theNRMA 

In Volume III, Site 39, Section 7.4.2, change the first sentence in the first full paragraph in the 
second coluuu1 of page 88 to read: 

Because of the proposed future land uses, it was assumed that no construction or other intrusive 
activities thai might expose subsuiface soil are likely to occur. 

In Voltuno III, Site 39, Section 7.4.2, cltango tho second sontonco in tho socond full paragraph in tho 
second colwnn of page 88 to read: 

Additionally, they are not expected to frequently visit the more isolated north and central parts of the 
site where the highest concentrations of COPCs are present. 
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exceed background values. These factors also 
indicate that leaching of metals is unlikely to 
have occurred. 

7.4.1.5 Migration In Groundwater 

Chemicals in groundwater may move through 
groundwater by solubilization and recharge to 
surface water. Only metals and inorganic 
chemicals were detected in groundwater. 
Chemicals that are dissolved in groundwater are 
likely to remain dissolved (e.g., metals and 
inorganics that are present as salts). Dissolved 
compounds may move offsite in groundwater; 
however, the detected concentrations are low and 
further dilution is likely to occur. The movement 
of undissolved metals tlu·ough groundwater is 
limited by the tendency of metals to sorb tightly 
to soil particles in the aquifer. This sorption 
slows their migration and decreases the 
concentration of metals as the groundwater 
concentration equilibrates with the concentration 
of metals in the surrounding soil. The b·ansport 
of chemicals via recharge to surface water from 
groundwater at Site 39 is unlikely to occur 
because no permanent suTface water bodies exist 
onsite; intermittent drainages are present only 
following heavy rains. 

7.4.1.6 Summary of Chemical 
Source and Migration 
Analysis 

To summaTize, the emission of fugitive dust was 
considered the most likely chemical migration 
mechanism to occur for chemicals detected in 
soil and was therefore quantitatively evaluated in 
the risk assessment for Site 39. 

Potential Receptors 

This section identifies the hypothetical receptors 
evaluated at Site 39. Methods used to identify 
receptors are discussed in Section 2.2. Receptor 
identification is based on the background 
information presented in Section 7.1, describing 
the general site topography, cunent and possible 
future land uses, and cunent and possible future 
demographics. 

Onsite human receptors are not cunently present 
at Site 39 because the site is inactive. Cunent 

Volume Ill 
T34931·H 
November 22, 1994 

7.0 Baseline Risk Assessment for Site 39 

offsite receptors at Site 39 are limited to nearby 
offsite residents. The presence of potential future 
onsite receptors is limited due to the proposed 
land uses, the presence of unexploded ordnance, 
and possible resb·icted access to parts of the 
NRMA. However, receptors who may be present 
on the basis of proposed future land uses 
include: 

• Onsite habitat management workers 
associated with the NRMA 

• Onsite scientists and students from the 
education and research facilities that may be 
constructed at the site or from universities 
expected to be built at other locations on Fort 
Ord 

• Onsite trainees from the proposed fire and 
law enforcement training area 

• Onsite and off site workers associated with 
proposed recreational facilities that may be 
located onsite 

• Onsite or nearby recreational visitors who 
may be present at the nomestricted 
recreation areas of the NRMA 

• Offsite residents. 

Because unexploded ordnance is present at 
SJte 39, it was assumed that no constmction or 
other inb'Usive activities that might expose 
subsurface soil are likely to occur. Therefore, 
potential receptors associated with these 
activities are unlikely. 

Onsite scientist/student, fire and law enforcement 
trainee, city and state park worker, and 
recreational visitor receptors are not evaluated in 
this BRA because they are expected to be present 
onsite less frequently than habitat management 
workers and, therefore, to have significantly less 
potential exposure to site-related chemicals. 
Additionally, they are not expected to have 
access to the more isolated northern and central 
parts of the site where the highest concentrations 
of COPCs are present. Nearby offsite workers or 
onsite visitors are not evaluated in iliis BRA 
because iliey are expected to be present less 
frequently ilian the offsite residents or onsite 
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habitat management worker, and therefore to 
have significantly less potential exposure to site­
related chemicals. 

Trespassers may occasionally be present along 
the perimeter of Site 39. Contaminated areas at 
Site 39 are located within the interior of the site 
(Volume II, Remedial Investigation, Site 39). Due 
to the presence of unexploded ordnance at the 
site, the probability of a trespasser successfully 
reaching the inner portions of the site on a 
repeated basis (i.e. exposure of a significant 
frequency and duration) is low. Therefore, 
potential trespassers are not evaluated in this 
BRA. 

Habitat management personnel at the NRMA are 
expected to be onsite on a regular and frequent 
basis and are therefore evaluated in this BRA. 
Residents (both children and adults) cwTently 
live in offsite areas adjacent to the site, as 
described in Section 7.1.3, and are therefore also 
evaluated in this BRA. 

7.4.3 Potential Exposure 
Pathways 

This section identifies potential exposure 
pathways fm· the futme onsite habitat 
management worker and cunent offsite resident 
receptors, and identifies the pathways selected 
for quantitative evaluation. Because of the 
presence of unexploded ordnance and the 
proposed protection of habitat at Site 39, 
intrusive activities that might expose subsurface 
soil are not expected to occm. Therefore, only 
exposmes to sruface soil (0 to 2 feet bgs) are 
evaluated further in this BRA. 

The futme habitat management worker might be 
exposed to chemicals in soil at Site 39 via 
incidental ingestion of soil, dermal contact with 
soil, and inhalation of dusts entrained in air. 
Exposme to chemicals in groundwater might 
occm via ingestion of groundwater. These 
exposme routes are quantitatively evaluated in 
this BRA. Because dust emissions are likely to 
be reduced by the vegetative cover over much of 
the site, thus reducing the potential for receptors 
to inhale dusts, the inclusion of this pathway for 
quantitative evaluation is considered 
conservative. Similarly, because it is considered 
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unlikely that gronndwater in either the 
Uppe1most or Paso Robles aquifers will be used 
to provide water supplies for the futme facilities 
proposed for the site, evaluation of this exposure 
pathway is conservative. 

Exposure to COPCs in both the Uppermost and 
Paso Robles aquifers was quantitatively 
evaluated. However, potential exposme was 
considered be limited to either the Uppermost or 
the Paso Robles aquifer. Exposme to 
groundwater from each of these aquifers is 
separately evaluated. 

The offsite resident receptor may be exposed to 
COPCs in soil via inhalation of airborne dust. 
Offsite resident receptors have no direct access to 
the site and are, therefore, not expected to 
directly contact onsite soil via ingestion or 
de1mal contact. Because nearby off site residents 
cmrently receive their domestic water supply 
from municipal wells, exposure to groundwater 
beneath Site 39 is not expected for the offsite 
resident receptor. Inhalation of airborne dust 
was, therefore, the sole exposme pathway 
quantitatively evaluated for the off site resident 
receptor. Evaluation of this pathway is 
considered highly conservative for the following 
reasons: 

• The prevailing winds for most of the year are 
westerly and tend to blow dust toward the 
east, away from the residential areas south, 
southwest, and southeast of the site. 
Moreover, most of the contamination at 
Site 39 is in the northern portion of the site, 
making it unlikely for residents to the 
southeast to be exposed to contaminated dust 

• The vegetative cover at the site tends to 
reduce dust emissions to ambient air, making 
it less likely that people at these offsite 
locations would be exposed to dust. 

To summarize, the following hypothetical 
receptors and potential exposme pathways were 
quantitatively evaluated for soil and groundwater 
at Site 39: 

• Futme onsite habitat management worker 
exposed to COPCs in smface soil (0 to 2 feet 
bgs) via dermal contact, ingestion, and 
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inhalation of dust, and to COPCs in the 
Uppermost aquifer via ingestion of 
groundwater 

• Offsite resident exposed to chemicals in 
surface soil (0 to 2 feet bgs) via inhalation of 
dust. 

7.4.4 Exposure Scenarios 

This section discusses the site-specific conditions 
that are used to quantitatively evaluate exposures 
of the potential receptors defined in 
Section 7 .4.2: a hypothetical futme onsite 
habitat management worker and an offsite 
resident. Both average and reasonable maximum 
exposure (RME) scenarios are presented, as 
discussed in Section 2.2.3. Section 2.2.5 presents 
the exposme assumptions (e.g., soil contact rates) 
common to receptors considered for this and the 
other sites evaluated in this BRA. In addition, 
general definitions of exposure dmation (ED). 
exposure frequency (EF), exposme time (ET) and 
fraction of intake (FI) are presented in 
Section 2.2.5. The following sections present the 
assumed values for these terms for each of the 
potential future receptors evaluated at Site 39. 
The assumed exposmes of the hypothetical 
habitat management worker and offsite resident 
are described below in Sections 7.4.4.1 and 
7 .4.4.2, respectively. 

7.4.4.1 Habitat Management 
Worker 

For the conversion of Site 39 to a NRMA, as 
discussed in Section 7 .1.2, it was assumed that a 
habitat management worker would be present 
onsite. For both the average and RME scenarios, 
it was assumed that the habitat management 
worker would be present onsite 8 hams per day 
(ET). 250 days per year (EF). Based on EPA 
(1990b} data, the habitat management worker was 
assumed to work at the NRMA for 10 years and 
25 years (ED) for the average and RME scenarios, 
respectively. 

To estimate the RME Fl, the habitat management 
worker receptor was conservatively assumed to 
receive 100 percent of his or her daily exposure 
to soil via ingestion or dermal contact while 
working at the site (i.e., RME FI of 1.0). For the 
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average scenario, the receptor was assumed to 
receive 50 percent of his or her daily exposure to 
soil via ingestion or dermal contact while 
working onsite (i.e., average FI of 0.5). 

The site-specific exposme assumptions used in 
the risk assessment for the habitat management 
worker receptor are summarized in Table 7.7. 

7.4.4.2 Offslte Resident 

As discussed in Section 7.4.3, the offsite 
resident receptor is assumed to be exposed to 
COPCs in soil via inhalation of airborne dust. 
For the purposes of this BRA, it was 
conservatively assumed that exposure to airborne 
dust would occur indoors and outdoors and that 
indoor dust concentrations would be the same as 
outdoor dust concentrations. The offsite resident 
was conservatively assumed to be present 
20 homs per day and 24 hours per day, for the 
average and RME scenarios, respectively. For 
both the average and RME scenarios, it was 
assumed that the off site resident would be 
present 350 days per year (EF). Based on EPA 
(1990h) data, the offsite resident was assumed to 
live near the future NRMA for 9 years and 
30 years (ED) for the average and RME scenarios, 
respectively. 

The FI term does not apply to exposme via 
inhalation and was therefore not estimated for 
the off site resident receptor. 

7.4.5 Exposure Point 
Concentrations (EPCs) 

Section 2.2.7 presents the methods used for 
developing EPCs. As discussed in Section 7.4.3, 
the pathways quantitatively evaluated for the 
hypothetical receptors at Site 39 include 
exposme to smface soil via ingestion, dermal 
contact, and inhalation of airborne dust, and 
exposme to groundwater via ingestion. The 
EPCs used to evaluate ingestion of soil, ingestion 
of groundwater, and dermal contact with soil are 
represented by the measmed soil or groundwater 
concentrations of the COPCs, as defined in 
Section 2.2.7. As discussed in Section 7.4.3, the 
habitat management receptor is assumed to be 
exposed only to chemicals detected in surface 
soil. The soil EPCs used are therefore the COPC 
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risk (i.e., 3 x to·') is considered to overestimate 
risks because chemical concenh·ations in offsite 
dust were assumed to equal concentrations in 
onsite dust, and concentrations in indoor air 
were assumed to equal concentrations in outdoor 
ambient air. These receptors were also 
conservatively assumed to spend 20 or 24 hours 
per day at home, for the average and RME 
scenarios, respectively. These assumptions 
increase the conservatism this evaluation. 

The results of the lead exposme evaluation 
indicate that all exposmes to lead evaluated in 
this BRA result in blood-lead level estimates well 
below EPA's (1990z} 10 J.<g/dl threshold level of 
conceiTI. 
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SECTION 7.0 
TABLES AND PLATES 



Chemical 

2-Arnino-dinitrotoluene 
4-Arnino-dinitrotoluene 
Antimony 
Arsenic 
Beryllium 
Bis(2-ethylbexyl)phthalate 
Cadmium 
Chromium 
Copper 
Di-n-octyl phthalate 
HMX 
Lead 
Mercury 
2-Methylnaphthalene 
Nickel 
Nitroglycerin 
4-Nitrophenol 
Pentachlorophenol 
PETN 
Phenanthrene 
Pyrene 

Volume Ill 
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Table 7.1a. Statistical Data Summary of Chemicals Detected in Surface Soil (Oto2 feet bgs) 
Site 39 

Number 
of 

Detections 

11 
12 
48 
167 
59 
10 
40 

212 
100 

1 
31 
231 

3 
1 

157 
3 
1 
3 
1 
1 
1 

Volume Ill -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Maximum 

Standard 
Deviation 

of the 
of Detected Detected Arithmetic Arithmetic 

Number of Detection Value Value Mean Mean 
Analyses (percent) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

166 6.6 0.10 1.20 . 0.14 0.11 
166 7.2 0.10 1.50 0.14 0.13 
223 21.5 0.46 100.00 1.87 7.83 
221 75.6 0.46 10.50 1.46 1.13 
218 27.1 0.12 66.90 0.47 4.52 
21 47.6 0.05 0.42 0.33 0.41 

218 18.4 0.93 104.00 3.06 12.16 
219 96.8 3.70 380.00 15.06 29.00 
220 45.5 0.49 12900.00 138.39 941.43 
21 4.8 0.06 0.06 0.34 0.40 
189 16.4 0.10 1100.00 10.33 82.27 
233 99.1 1.10 4060.00 88.39 381.35 
218 1.4 0.05 0.08 0.03 0.01 
21 4.8 2.60 2.60 0.42 0.62 
218 72.0 4.90 344.00 10.71 25.09 
166 1.8 0.28 8.10 0.30 0.61 
21 4.8 0.07 0.07 1.63 1.98 
21 14.3 0.05 0.08 1.55 2.02 

166 0.6 1.50 1.50 0.26 0.10 
21 4.8 0.21 0.21 0.31 0.37. 
21 4.8 0.19 0.19 0.31 0.37 

Harding Lawson Associates 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mg/kg) 

0.36 
0.40 

17.22 
3.68 
9.34 
1.14 

26.90 
71.91 

1983.59 
1.13 

171.57 
835.83 

0.05 
1.64 

59.90 
1.49 
5.50 
5.52 
0.45 
1.04 
1.04 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg!kg) 

0.36 
0.40 

17.22 
3.68 
9.34 
0.42 

26.90 
71.91 

1983.59 
0.06 

171.57 
835.83 

0.05 
1.64 

59.90 
1.49 
0.07 
0.08 
0.45 
0.21 
0.19 
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Table 7.1a. Statistical Data Summary of Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Site 39 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Maximum 

Standard 
Deviation 

of the 
Number of Detected Detected Arithmetic Arithmetic 

of Number of Detection Value Value 
Chemical Detections Analyses 

RDX 29 
Selenium 6 
Silver 9 
Tetryl 1 
1,3,5-Trinitrobe=ene 1 
2,4,6-Trinitrotoluene 2 
Zinc 

bgs 
mg/kg 

HMX 
PETN 
RDX 

140 

Below ground surface. 
Milligrams per kilogram. 
Not applicable. 
Cyclotetramethylene tetranitrarnine. 
Pentaerythritol tetranitrate. 
Cyclotrimethylene trinitrarnine. 

Volume Ill 
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189 
220 
218 
189 
189 
189 
218 

(percent) (mglkg) (mglkg) 

15.3 0.11 16.50 
2.7 0.55 1.00 
4.1 0.38 12.30 
0.5 0.39 0.39 
0.5 0.14 0.14 
1.1 0.16 4.00 
64.2 5.20 8910.00 

Harding Lawson Associates 

Mean Mean 
(mglkg) {mg/kg) 

0.45 1.73 
0.42 0.11 
0.37 0.99 
0.14 0.03 
0.12 0.01 
0.15 0.28 

108.97 673.83 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mg/kg) 

3.83 
0.63 
2.32 
0.20 
0.14 
0.71 

1429.67 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg/kg) 

3.83 
0.63 
2.32 
0.20 
0.14 
0.71 

1429.67 

Site 39 
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Table 7.1b. Statistical Data Summary of Chemicals Detected in Subsurface Soil (2 to 10 feet bgs) 
Site 39 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 

95%Upper 
Confidence Lesser of 

Limit (UCL) of 95% UCL and 
Number of Detected of Detected of Arithmetic Arithmetic the Arithmetic Maximum 

of Number of Detection Value Minimum Value Maximum Mean Mean Mean Concentrations 
Chemical Detections Analyses (percent] (mg/kg) (feet] (mg/kg] (feet] (mg/kg] [mg/kg) (mglkg] (rnglkg) 

2-Arnino-dinitrotoluene 1 140 0.7 0.10 2.50 0.10 2.50 . 0.12 2.10E-03 0.13 0.10 
Antimony 13 227 5.7 0.50 2.50 0.84 2.50 0.38 0.49 1.33 0.84 
Arsenic 161 226 71.2 0.53 2.50 7.90 2.50 1.41 0.95 3.27 3.27 
Beryllium 87 226 38.5 0.13 2.50 1.30 10.00 0.26 0.25 0.74 0.74 
Bis(2-ethylhexyl]phthalate 1 9 11.1 0.14 2.50 0.14 2.50 0.18 1.48E-02 0.21 0.14 
Cadmium 5 226 2.2 0.65 6.00 3.30 2.50 0.51 0.30 1.10 1.10 
Chromium 219 227 96.5 4.40 5.00 69.20 5.00 16.04 11.24 38.08 38.08 
Copper 76 226 33.6 1.80 2.50 1220.00 2.50 11.35 82.83 173.69 173.69 
HMX 15 149 10.1 0.18 2.50 56.00 2.50 0.71 4.77 10.06 10.06 
Lead 235 235 100.0 0.62 2.50 362.00 2.50 7.28 26.63 59.48 59.48 
Mercury 18 223 8.1 0.05 2.50 0.19 10.00 0.03 0.02 0.07 0.07 
Nickel 155 226 68.6 5.10 5.00 43.10 5.00 9.22 6.95 22.83 22.83 
4-Nitrophenol 1 9 11.1 0.10 2.50 0.10 2.50 0.80 0.27 1.32 0.10 
Pentachlorophenol 1 9 11.1 0.07 2.50 0.07 2.50 0.80 0.28 1.34 0.07 
RDX 6 149 4.0 0.11 5.00 0.50 2.50 0.13 0.03 0.20 0.20 
Selenium 10 228 4.4 0.66 6.00 1.80 2.50 0.46 0.15 0.76 0.76 
Silver 2 226 0.9 0.55 6.00 0.91 10.00 0.25 0.06 0.36 0.36 
Zillc 121 227 53.3 5.70 2.50 542.00 2.50 15.80 39.10 92.44 92.44 

bgs Below ground surface. 
rnglkg Milligrams per kilogram. 

Not applicable. 
2.10E-03 2.10 X 10 ~-3. 
HMX Cyclotetrarnethylene tetranitrarnine. 
RDX Cyclotrimethylene trinitremine. · 
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Table 7.1c. Statistical Data Summary of Chemicals Detected in Deep Soil (>10 feet bgs) 
Site 39 

Number 

Volume Ill • Baseline Risk Assessment, Basewide RI/FS 
. Fort Ord, California 

Frequency Minimum Depth Maximum Depth 

Standard 
Deviation 

of the 
of Detected of Detected of Arithmetic Arithmetic 

of Number of Detection Value Minimum Value Maximum Mean Mean 
Chemical Detections Analyses 

Arsenic 64 89 
Beryllium 36 88 
Cadmium 2 89 
Chromium 87 89 
Copper 43 89 
Lead 78 89 
Mercury 3 83 
Nickel 56 89 
Selenil\ID 1 89 
Silver 2 89 
Thallium 1 89 
Zinc 70 89 

bgs Below ground surface. 
mg!kg Milligrams per kilogram. 

Volume Ill 
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(percent) 

71.9 
40.9 
2.3 

97.8 
48.3 
87.6 
3.6 
62.9 
1.1 
2.3 
1.1 
78.7 

(mg/kg) (feet) (mg!kg) (feet) (mglkg) (mg/kg) 

0.40 21.00 4.50 50.50 1.65 0.88 
0.19 20.50 0.76 16.00 0.23 0.17 
0.62 30.50 0.86 30.50 0.32 0.08 
5.00 30.50 38.90 16.00 13.09 7.73 
1.40 30.50 11.20 11.00 2.30 1.99 
0.87 60.50 8.20 11.00 2.01 1.38 
0.11 21.00 0.12 120.50 0.05 0.01 
6.10 21.00 25.00 180.50 8.78 5.87 
1.30 140.50 1.30 140.50 0.29 0.12 
0.43 16.00 0.73 11.00 0.20 0.07 
0.39 50.50 0.39 50.50 0.21 0.08 
2.80 11.00 25.40 11.00 9.21 5.96 

Harding Lawson Associates 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mg/kg) 

3.37 
0.56 
0.49 

28.23 
6.19 
4.71 
0.08 

20.29 
0.52 
0.32 
0.36 

20.89 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg/kg) 

3.37 
0.56 
0.49 

28.23 
6.19 
4.71 
0.08 

20.29 
0.52 
0.32 
0.36 

20.89 

Site 39 
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Table 7.2. Statistical Data Summary of Chemicals Detected in Groundwater, Uppermost Aquifer 
Site 39 

Number 
of 

Chemical Detections 

Antimony 3 
Arsenic 2 
Beryllium 1 
Calcium 8 
Chloride 5 
Chromium 5 
Copper 1 
Iron 3 
Lead 1 
Magnesium 8 
Mercury 3 
Nitrate as N 8 
Potassium 6 
Sodium 8 
Sulfate 5 
Zinc 3 

mg/l Milligrams per liter. 

Volume Ill 
u:\riskpro\ftord\site39\F039-D.XLS 
11/18/94 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maxlinum of the 
of Detected Detected Arithmetic Arithmetic 

Number of Detection Value Value Mean Mean 
Analyses (percent) (mg/l) (mg/l) (mg/l) (mg/l) 

9 33.3 1.06E-02 1.14E-02 1.40E-02 2.34E-03 
9 22.2 2.50E-03 3.20E-03 1.48E-03 8.10E-04 
9 11.1 5.40E-04 5.40E-04 3.10E-04 9.00E-05 
8 100.0 10.30 33.60 18.81 8.91 
5 100.0 41.00 220.00 112.42 85.15 
9 55.6 3.60E-03 5.40E-03 3.39E-03 1.86E-03 
9 11.1 9.20E-03 9.20E-03 1.82E-03 2.77E-03 
6 50.0 1.90E-02 4.31E-02 2.18E-02 1.26E-02 
9 11.1 1.80E-03 1.80E-03 1.08E-03 4.60E-04 
8 100.0 6.14 24.90 12.14 7.30 
9 33.3 2.30E-04 2.80E"04 1.50E-04 8.00E-05 
8 100.0 2.10 22.00 6.76 7.46 
8 75.0 2.04 4.15 2.30 1.05 
8 100.0 28.80 91.80 55.69 25.11 
5 100.0 5.40 11.00 7.76 2.60 
9 33.3 8.90E-03 1.41E-02 7.55E-03 4.24E-03 

Harding Lawson Associates 

95%Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mg/l) 

1.86E-02 
3.07E-03 
4.90E-04 

36.27 
279.31 

7.03E-03 
7.24E-03 
4.65E-02 
1.99E-03 

26.44 
3.00E-04 

21.39 
4.36 

104.90 
12.85 

1.59E-02 

Lesser of 
95%UCLand 

Maxlinum 
Concentrations 

(mg/l) 

1.14E-02 
3.07E-03 
4.90E-04 

33.60 
220.00 

5.40E-03 
7.24E-03 
4.31E-02 
1.80E-03 

24.90 
2.80E-04 

21.39 
4.15 
91.80 
11.00 

1.41E-02 
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Table 7.3. Statistical Data Summary of Chemicals Detected in Groundwater, Paso Robles Aquifer 
Site 39 

Number 
of 

Chemical Detections 

Antimony 2 
Arsenic 1 
Bromide 1 
Calcium 8 
Chloride 6 
Chromium 3 
Copper 2 
Iron 3 
Magnesium 8 
Mercury 1 
Nitrate as N 10 
Nitrite as N 1 
Potassium 8 
Sodium 8 
Sulfate 6 
Zinc 3 

mg/l Milligrams per liter. 

Volume Ill 
u:\riskpro\ftord\site39\F039·E.XLS 
11/18/94 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Standard 
Deviation 

Frequency Minimum Maximum of the 
of Detected Detected Arithmetic Arithmetic 

Number of Detection Value Value Mean Mean 
Analyses (percent) (mg/l) (mgll) (mgll) (mg/l) 

7 28.6 8.80E-03 1.36E-02 1.43E-02 2.53E-03 
7 14.3 5.70E-03 5.70E-03 1.72E-03 1.76E-03 
3 33.3 0.51 0.51 0.34 0.15 
8 100.0 5.11 27.00 13.25 6.55 
6 100.0 67.70 112 .. 00 80.73 15.88 
7 42.9 3.60E-03 4.90E-03 2.74E-03 1.58E-03 
7 28.6 5.30E-03 5.30E-03 2.16E-03 2.15E-03 
5 60.0 1.88E-02 4.85E-02 2.45E-02 1.75E-02 
8 100.0 2.15 10.30 6.22 2.80 
7 14.3 3.10E-04 3.10E-04 1.30E-04 8.00E-05 

11 90.9 0.77 1.50 0.88 0.36 
6 16.7 0.90 0.90 0.32 0.30 
8 100.0 2.62 4.77 3.80 0.69 
8 100.0 51.20 143.00 79.43 34.81 
6 100.0 7.70 91.00 36.37 31.25 
7 42.9 3.10E-03 1.81E-02 8.03E-03 5.17E-03 

Harding Lawson Associates 

95% Upper 
Confidence 

Limit (UCL) of 
the Arithmetic 

Mean 
(mg/l) 

1.93E-02 
5.17E-03 

0.63 
30.01 

111.85 
5.85E-03 
6.37E-03 
5.87E-02 

11.72 
2.90E-04 

1.58 
0.90 
5.16 

147.66 
97.63 

1.82E-02 

Lesser of 
95%UCLand 

Maximum 
Concentrations 

(mg/l) 

1.36E-02. 
5.17E-03 

0.51 
27.00 

111.85 
4.90E-03 
5.30E-03 
4.85E-02 

10.30 
2.90E-04 

1.50 
0.90 
4.77 

143.00 
91.00 

1.81E-02 

Site 39 
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Volume Ill 

Table 7.4. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs) /a/ 
Site 39 

Chemicals 
Detected 

2-Amino-c:linitrotoluene 
4-Amino-c:linitrotoluene 
Antimony 
Arsenic 
Beryllium 
Bis(2-ethylhexyl)phthalate 
Cadmium 
Chromium Iff 
Copper 
Di-n-cetyl phthalate 
HMX 
Lead 
Mercury 
2-Methylnaphthalene 
Nickel 
Nitroglycerin 
4-Nitrophenol 
Pentachlorophenol 
PETN 
Phenanthrene 
Pyrene 
RDX 
Selenium 
Silver 
Tetryl 

Volume Ill • Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Essential 
Maximum /b/ Background Nutrient Screening Results /e/ 
Concentration Concentration EDD /c/ HBSL/d/ Hazard Cancer 

(mglkg) (mglkg) (mglday) (mglkg) Quotient Risk 

1.20 -- -- -- 0.003 2E-08 
1.50 -- -- -- 0.004 3E-08 
100 -- -- -- 0.4 --

10.50 3.4 -- -- 0.05 2E-04 
66.90 0.35 -- -- 0.02 1E-03 
0.42 -- -- -- 0.00003 4E-09 
104 ND -- -- 0.3 2E-03 
380 46.1 -- -- 0.0005 --

12900 18.2. -- -- 0.5 --
0.06 -- -- -- 0.000004 --
1100 -- -- -- 0.03 --
4060 51.8 -- 240 -- --
0.08 0.12 -- -- -- --
2.60 -- -- -- 0.00006 --

344.00 58 -- -- 0.02 4E-04 
8.10 -- -- - - -- --
0.07 -- -- -- -- --
0.08 -- -- -- 0.000004 6E-09 
1.50 -- -- -- --
0.21 -- -- -- 0.000001 --
0.19 -- -- -- 0.000009 --

16.50 -- -- -- 0.008 1E-06 
1.00 -- 0.0002 -- -- --
12.30 0.36 -- -- 0.004 --
0.39 -- -- -- 0.00006 --

Harding Lawson Associates 

u:\riskpro\ftord\site39\F039-F .xLS 
11/21/94 

COPC 
(Yes/No) 

YES 
YES 
YES 
YES 
YES 
NO 
YES 
NO 
YES 
NO 
YES 
YES 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO. 
NO 
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Table 7.4. Selection of COPCs for Chemicals Detected in Surface Soil (0 to 2 feet bgs) /a/ 
Site 39 

Volume Ill -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Essential 
Maximum /b/ Background Nutrient Screening Results lei 

Chemicals Concentration Concentration 
Detected (mglkg) 

1,3 ,5-Trinitrobenzene 0.14 
2,4,6-Trinitrotoluene 4.00 
Zinc 

COPCs 
bgs 
mglkg 

ND 
3.43E-03 
HMX 
PETN 
RDX 

8910 

Chemicals of potential concern. 
Below ground surlace. 
Milligrams per kilogram. 
Not applicable or not available .. 
Not detected. 
3.43 X 10~-3. 

Cyclotetramethylene tetranitramine. 
Pentaerythritol tetranitrate. 
Cyclotrimethylene trinitramine. 

(mglkg) 

- -
--

75.80 

EDD lcl HBSLid! Hazard Cancer 
(mg/day) (mglkg) Quotient Risk 

-- - - 0.004 --
-- -- 0.01 7E-08 

1.78 -- -- --

Ia/ See Section 7.3.1 for explanation. If a chemical is eliminated by any of the steps shown, no further screening 
information is provided in this table for that chemical. 

fbi From: Table 7.1a. 

COPC 
(Yes/No) 

NO 
YES 
NO. 

lcf Estimated daily dose (see Appendix B for explanation). This was compared to the Recommended Daily Allowances of 
0.01 to 0.02 mg/day for selenium and 5 to10 mg/day for zinc (National Research Council, 1989). 

ld! Health based screening level for a child receptor (Harding Lawson Associates, Draft Technical Memorandum, 
Preliminary Remediation Goals, Fort Ord, California, June 14, 1993). 

lei See Table C16 of Appendix C for development of screening values. 
Iff Evaluated as chromium III. Chromium VI was not detected. 

Volume Ill 
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Table 7.5. Selection of COPCs for Chemicals Detected In Groundwater, Uppermost Aquifer /a/ 
Site 39 

Volume Ill- Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Maximum /b/ Essential 
Chemicals Concentration Nutrient 
Detected (mg/1) EDD /c/ 

Antimony 
Arsenic 
Beryllium. 
Calcium 
Chloride 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Mercmy 
Nitrate as N 
Potassium 
Sodium 
Sulfate 
Zinc 

COPCs 
mg/1 

1.14E-02 

0.0114 
0.00307 
0.00049 

33.6 33.6 
220 

0.0054 
0.00724 
0.0431 0.0431 
0.0018 

24.9 24.9 
0.00028 

21.39 
4.15 
91.6 
11 

0~0141 0.0141 

Chemicals of potential concem. 
Milligrams per liter. 
Not applicable or not available. 
1.14 X 10 A-2. 

Screening Results /d/ 
Hazard Cancer 

Quotient Risk 

0.8 
0.3 7E-05 

0.003 4E-05 

0.0002 
0.007 

0.03 
0.4 

0.001 

COPC 
(Yes/No) 

YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
NO 
NO 

/a/ See Section 7.3.2.1 for explanation. If a chemical is eliminated by any of the steps shown, 
no fmther screening information is provided in this table for that chemical. 

fbi From: Table 2.2. 
/c/ Estimated daily dose in milligrams per day (mg/day; see Appendix B for explanation). 

This was compared to Recommended Daily Allowances of 400 to 800 mg/day for calcium, 
6 to 10 mg/day for iron, 40 to 120 mg/day for magnesium, and 5 to 10 mg/day fm zinc 
(National Research Council, 1989). 

/d/ See Table C17 of Appendix C for development of screening values. 

Volume Ill 
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Table 7.6. Selection of COPCs for Chemicals Detected In Groundwater, Paso Robles Aquifer /a/ 
Site 39 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Chemicals 
Detected 

Antimony 
Arsenic 
Bromide 
Calcium 
Chloride 
Chromium 
Copper 
Iron 
Magnesium 
Mercury 
Nitrate as N 
Nitrite as N 
Potassium 
Sodium 
Sulfate 
Zinc 

Maximum /b/ 
Concentration 

(mg!l) 

0.0136 
0.0057 
0.51 
27 
112 

0.0049 
0.0053 
0.0485 
10.3 

0.00031 
1.5 
0.9 

4.77 
143 
91 

0.0181 

Essential 
Nutrient 
EDD /c/ 

27.0 

0.0485 
10.3 

0.0181 

COPCs 
mg/1 

Chemicals of potential concern. 

1.36E-02 

Milligrams per liter. _ 
Not applicable or not available. 
1.36 X 10"' -2. 

Screening Results /d/ 
Hazard Cancer 

Quotient Risk 

1.0 
0.5 1.0E-04 

0.0001 
0.004 

--
0.03 
0.03 
0.3 

0.002 

COPC 
(Yes/No) 

y 
y 
N 
N 
N 
N 
N 
N 
N 
y 
y 
y 
N 
N 
N 
N 

/a/ See Section 7.3.2.2 for explanation. If a chemical is eliminated by any of the steps shown, 
no further screening information is provided in this table for that chemical. 

fbi From: Table 7.3. 
/c/ Estimated daily dose in milligrams per day (mg/day; see Appendix B for explanation). 

This was compared to Recommended Daily Allowances of 400 to 800 mg/day for calcium, 
6 to 10 mg/day for iron, 40 to 120 mgiday for magnesium, and 5 to 10 mg/day for zinc 
(National Research Council, 1989). 

/dl See Table C18 of Appendix C for development of screening values. 
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Table 7.7. Site-Specific Intake Assumptions /a/ 
Site 39 

Volume Ill- Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Scenario/Receptor 

Average Exposure Scenario 

Habitat Management Worker 
Offsite Resident (0·6 years) 
Offsite Resident (6·9 years) 

RME Scenario 

Habitat Management Worker 
Offsite Resident (0·6 years) 
Offsite Resident (6·18 years) 
Offsite Resident (18-30 years) 

Exposure 
Time 

ET 
(hours/day) 

8 
20 
20 

8 
24 
24 
24 

RME Reasonable maximum exposure. 

/a/ See Section 6.4.3 for explanation. 

Intake Assumptions 
Fraction of Exposure 

Intake Frequency 
FI EF 

(unitless) (days/year) 

0.5 
NA 
NA 

1.0 
NA 
NA 
NA 

250 
350 
350 

250 
350 
350 
350 

Volume Ill 
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Harding Lawson Associates 

Exposure 
Duration 

ED 
(years) 

10 
6 
3 

25 
6 

12 
12 

Site 39 
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Table 7.8. Exposure Point Concentrations (EPCs) for Soil and Air 

Site 39 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Average Exposure Scenario RME Scenario 
Soil 

Chemicals of Concentmtion /a/ 
Potential Concern (mg/kg) 

2·Amino-dinib·otoluene 1.40E-01 
4·Amino-dinib·otoluene 1.40E-01 
Antimony 1.07E+OO 
Arsenic 1.46E+OO 
Beryllium 4.70E-01 
Cadmium 3.06E+OO 
Copper 1.3BE+02 
HMX 1.03E+01 
Lead B.84E+01 
Nickel 1.07E+01 
RDX 4.50E-01 
2,4,6-TrinitJ·otoluene 1.50E·01 

Reasonable maximum exposme. 
Milligrams per kilogram. 
Milligrams per cubic meter. 
Below ground smface. 
1.40 X 10"-1. 
Cyclotetrametbylene teb·anitramine. 
Cyclotrimethylene trinib·amine. 

Air 
Concenb·ation /b/ 

(mg/m') 

1.61E·09 
1.61E·09 
2.15E-OB 
1.66E-OB 
5.41E-09 
3.52E-OB 
1.59E-06 
1.19E-07 
1.02E-06 
1.23E-07 
5.18E-09 
1.73E-09 

RME 
mg/kg 
mg/m' 
bgs 
1.40E-01 
HMX 
RDX 
PM10 Pmticles with a diameter less than or equal to 10 microns. 

/a/ Arithmetic mean. 

Soil Air 
Concentration /c/ Concentration /b/ 

(mg/kg) (mg/m') 

3.60E-01 4.14E-09 
4.00E-01 4.60E-09 
1.72E+01 1.9BE-07 
3.6BE+OO 4.23E-06 
9.34E+OO 1.07E-07 
2.69E+01 3.09E-07 
1.9BE+03 2.2BE-05 
1.72E+02 1.97E-06 
6.36E+02 9.61E-06 
5.99E+01 6.89E-07 
3.83E+OO 4.40E-08 
7.10E-01 8.17E-09 

fbi Air concentration (mg/m') =soil concenb·ation (mg/kg) x site-specific PM10 (1.15E-2 mg/m') x 
conversion factor (1E-6 kg/mg). 

/c/ Lesser of tbe maximum concentration and 95 percent upper confidence limit of the arithmetic mean. 
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Table 7.9. Exposure Point Concentrations (EPCs) for Groundwater 

Site 39 

Volume Ill • Baseline Risk Assessment, Basewlde Ri/FS 

Fort Ord, California 

Aquifer Average Scenario 
Chemicals of Groundwater 

Potential Concentration /a/ 
Concern (mg/1) 

Uppe1most Aquifer 

Antimony 1.40E·02 

Arsenic 1.48E-03 

BerylliUUI 3.10E-04 

Mercury 1.50E-04 
Nitrate as N 6.76E+OO 

Paso Robles Aquifer 

Antimony 1.43E-02 
Arsenic 1.72E-03 

Mercury 1.30E-04 

Nitrate 8.80E-01 
Nitrite 3.20E-01 

RME 
mg/1 
1.40E-02 

Reasonable maximUUI exposure. 
Milligrams per liter. 
1.40 X 10"-2. 

/a/ AI-ithmetic mean. 

RME Scenario 
Groundwater 

Concentration /b/ 
(mg/1) 

1.14E-02 
3.07E-03 
4.90E-04 
2.80E-04 

2.14E+01 

1.36E-02 
5.17E-03 
2.90E-04 

1.50E+OO 
9.00E-01 

/b/ Lesser of the maximUUI concentration and 95 percent upper confidence limit 
of the arithmetic mean. 

Volume Ill 
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Table 7.1 0. Total Hazard Index for the Habitat Management Worker Receptor /a/ 
Site 39 

Volume Ill • Baaellne Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Scenario 

Average Scenario 

RME Scenario 

Ingestion 
of Soil 

0.005 

0.2 

HI Hazard index. 

Dermal 
Contact 

with Soil 

0.008 

0.4 

RME Reasonable maximum exposure. 

Inhalation 
of Dust 

0.00002 

0.0002 

Ingestion 
of 

Groundwater 

0.1 

0.5 

/a/ Chemical-specific hazard quotients are presented in Tables E53-E56 (Appendix E). 
His are reported to 1 significant figure. 
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Total 
HI 

0.1 

1 
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Table 7.11. Total Hazard Index for the Offslte Resident Receptor /a/ 
Site 39 

Volume Ill -Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Scenario 
Receptor 

Average Exposure Scenario 

Resident (0- 6 years) 
Resident ( 6 - 9 years) 

RME Scenario 

Resident ( 0 - 6 years) 
Resident (6 - 18 years) 
Resident (18- 30 years) 

HI Hazard index. 

HI 
(Inhalation 

of Dust) 

0.0004 
0.0003 

0.004 
0.002 

0.0008 

RME Reasonable maximum exposure. 

/a/ Chemical-specific hazard quotients are presented 
in Tables E59-E63 (Appendix E). His are reported 
to 1 significant figure. 
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Table 7.12. Total Cancer Risk for the Habitat Management Worker Receptor /a/ 
. Site 39 

Scenario 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 

Fort Ord, California 

Ingestion 
of Soil 

Dermal 
Contact 

with Soil 

Ingestion 
Inhalation of 

of Dust Groundwater 

Average Scenario 2.06E-07 1.27E·07 B.71E-09 1.66E-06 

RME Scenario 

9.14E-08 
RME 

2.52E-05 2.17E-05 2.3BE-07 3.08E-05 

9.14 X 10~-8. 

Reasonable maximum exposure. 

/a/ Chemical-specific risks are presented in Tables E53-E56 (Appendix E). 
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Risk 

2E-06 

BE-05 
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Table 7.13. Total Cancer Risks for the Offslte Resident Receptor /a/ 

Site 39 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Scenario 
Receptor 

Average Exposure Scenario 

Resident ( 0 - 6 years) 
Resident (6- 9 years) 

Total Risk (0- 9 years) 

RME Scenario 

Resident (0- 6 years) 
Resident (6- 18 years) 
Resident (18 · 30 years) 

Total Risk (O- 30 years) 

1.37 X 10 A-7. 

Risk 
(Inhalation 

of Dust) 

1.37E-07 

4.97E·08 

2E-07 

1.19E-06 

1.20E-06 

4.80E-07 

3E-06 

1.37E·07 

RME Reasonable maximum exposure. 

/a/ Chemical-specific risks are presented in Tables 
E59·E63 (Appendix E). 
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8.0 UNCERTAINTY ANALYSIS 

Uncertainty is inherent in many aspects of the 
risk assessment process. The use of many 
conservative assumptions and approximations is 
one somce of the uncertainty, as the 
identification and analysis of environmental 
conditions is difficult and inexact. Table 8.1 
summarizes uncertainties identified for this risk 
assessment using the fmmat recommended by 
EPA (1989b). The potential magnitude of 
possible over- or underestimation of risks was 
estimated for each assumption listed in Table 8.1, 
on the basis of the professional judwent of the 
risk assessor. Table 8.1 demonstrates the general 
bias in the assumptions toward overestimating 
possible risks. 

Volume Ill 
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SECTION 8,0 
TABLES 



Table 8.1. Summary of Uncertainties- All Sites 
Volume Ill - Baseline Risk Assessment, l;lasewlde RI/FS. 

Assumption 

Collection of Site-Specific Data 

All chemicals of toxicological 
significance at the site were detected 

COPC Selection 

Toxicity screen adequately 
characteiizes total site risk 

Background threshold values are 
adequate screening criteria for 
COPC selection 

Exposure Estimation 

Chemicals do not degrade in the 
environment over time but remain 
at measured concentrations 

Use of one half the reporting limit 
accurately reflects values for 
nondetected compounds 

All significant exposme pathways 
were identified and quantified 

Future land· use assumptions 
are accmate 

Human receptors accurately 
represent potentially exposed 
populations 

Sensitive human receptors were 
identified and evaluated 
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Potential Potential 
Magnitude of Magnitude of 

Overestimation Underestimation 
of Risk of Risk 

low low 

low low 

low low 

moderate-high low 

moderate low 

moderate low 

moderate low 

moderate low 

low low 

Harding Lawson Associates 

Comments 

Anal yte lists based on site use 
and previous investigations 

Screening thmsholds are low 

Site-specific background data 
are used 

Conservative; degradation of 
CDDs and CDFs and other 
chemicals will occm 

Repo1ting limits are generally 
low 

Major potential pathways 
identified based on cmrent 
knowledge of future site use; 
assumptions about future site 
use are conservative 

Based on current land re-use 
plans; receptors selected for 
evaluation are considered 
conservative based on 
land-use plans 

Conservative choice of 
receptors 

Child receptors included where 
appropriate 

All Sites 
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Table 8.1. Summary of Uncertainties- All Sites 
Volume Ill - Baseline Risk Assessment, Basewlde RI/FS. 

Assumption 

Factors used to estimate exposme 
are applicable for all human 
population groups 

Exposme frequency and exposme 
dumtion accmately represent 
potentially exposed populations 

Soil ingestion rates used accmately 
represent actual ingestion rates 

Dermal smface area assumptions 
accurate! y reflect actual expos me 

Dermal adherence factors accmately 
reflect actual exposme 

Inhalation rates used accmately 
reflect actual exposme 

Dust in ambient air concentration 
(PM10) accurately reflects actual 
exposure 

Oral absorption factor for CDDs and 
CDFs accmately reflects actual 
absorption 

Oral absorption for all other 
compounds is 100 percent 

Dermal absorption factors accmately 
reflect actual absorption 

Pulmonary absorption for all 
compounds is 100 percent 

Chemical Toxicity Evaluation 

Chemicals do not react with each 
other or other chemicals to generate 
new toxic chemicals or less 
toxic chemicals 
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Fort Ord, California. 

Potential 
Magnitude of 

Overestimation 
of Risk 

moderate 

moderate 

moderate 

moderate 

moderate 

low 

low 

high 

high 

high 

high 

low 

Potential 
Magnitude of 

Underestimation 
of Risk Comments 

low Intake assumptions generally 
conservative 

low Considered conservative 

low RME values recommended by 
EPA; average exposme values 
based on published data~ 

low Considered conservative for 
local climate 

low Considered conservative 
based on limited study data 

low Considered conservative; 
variations minimal 

low Area-specific value used 

low 

low 

low 

low 

low 

Conservative upperbound 
of published data 

Conservative estimates based 
on limited data 

Conservative estimates based 
on limited data 

Conservative estimates based 
on limited data 

Not known to occur; data 
insufficient to quantify 

Harding Lawson Associates All Sites 
2 of 3 



Table 8.1. Summary of Uncertainties -All Sites 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS. 

Fort Ord, California. 

Potential 
Magnitude of 

Overestimation 
Assumption of Risk 

Most conservative toxicity values moderate-high 
are used 

Animal data can be extrapolated to moderate-high 
humans with little error 

High-dose experiments can be moderate 
extrapolated to low-dose exposures 
with little error 

Toxicity values developed for oral moderate 
exposures may be used to evaluate 
dmmal exposures 

TCOO-TEFs may be used to accurately low 
represent the toxicity of all detected 
COOs and CDFs 

B(a)P-TEFs may be used to low 
accurately represent the toxicity of 
all carcinogenic P AH 

Risk Characterization 

Chemicals at the site do not have low 
synergistic or antagonistic effects 

His generated without moderate 
consideration of target organs 
accurately represent risks 

COPC 
CDDs 
CDFs 
RME 

Chemical of potential concern. 
Chlorinated dibenzodioxins. 
Chlorinated dibenzofurans. 
Reasonable maximum exposure. 

EPA U.S. Environmental Protection Agency. 

Potential 
Magnitude of 

Underestimation 
of Risk 

low 

low 

low 

moderate 

low 

low 

low 

low 

Particles less than or equal to 10 microns in diameter. 

Comments 

Peer-reviewed data often 
represent less conservative 
toxicity values 

Most sensitive animal species 
used with conservative 
extrapolation methods 

Extrapolation techniques 
considered conservative 

If toxicity is systemic in nature, 
approach unlikely to substantially 
underestimate toxicity 

TCOO-TEF values extensively 
peer reviewed 

B(a)P-TEF values were 
peer reviewed 

Not known to occur; data 
insufficient to quantify 

PM10 
TCDD-TEFs 
B(a)P-TEFs 
PAH 

2,3, 7,8-Tetrachlorodibenzo-p-dioxin toxicity equivalent factors. 
Benzo(a)pyrene toxicity equivalent factors. 
Polycyclic aromatic hydrocarbons. 

His Hazard indices. 
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9.0 SUMMARY AND CONCLUSIONS 

This section summarizes the previous and the 
projected future site uses, the exposure scenarios 
considered, and the results and conclusions of 
the baseline risk assessment for the five RI sites: 
2 and 12, 16 and 17, 3, 31, and 39. These sites 
were evaluated separately because simultaneous 
exposure to more than one site is not expected; 
exposure to one site would proportionally 
diminish exposure to other sites. The total 
hazard indices and the cancer risks estimated for 
each site are summarized in Table 9.1. 

9.1 Sites 2 and 12 

Sites 2 and 12 are in the northwestern portion of 
Fort Ord near the ocean on opposite sides of 
Highway 1. Site 12 is in the northwest corner of 
the Main Garrison, and Site 2 is across the 
highway to the southwest. Site 2 was previously 
used as a sewage treatment plant, with sludge 
drying beds and unlined pond areas. Site 12 was 
previously used for automotive storage, 
maintenance, repair, and dismantling; fuel and 
solvent storage; dumping of refuse; and a railroad 
right-of-way. Future land use at Site 2 is 
expected to be facilities for indoor and outdoor 
aquacultum and oceanographic reseru·ch. Future 
land use at Site 12 is expected to include 
commercial and industrial development, a transit 
center, medium- to high-density residential 
development, and a school. Exposure scenarios 
quantitatively evaluated the following receptors: 
hypothetical commercial worker (Site 2), child 
resident (Site 12), and long-term (30-year) 
resident (Site 12). 

Site 2 

The total multipathway noncarcinogenic His for 
the average exposure and RME scenarios for 
futme onsite workers at Site 2 are 0.01 and 0.1, 
respectively. These results indicate 1hat 
noncarcinogenic adverse health effects are not 
expected for future populations at Site 2. 

Estimated lifetime cancer risks for the futme 
worker at Site 2 are 2 x 1o-' and 3 x 10·', for the 
average and the RME scenarios, respectively. 
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The estimated background RME cancer risk at 
Site 2 is 2 x 10"6 (Table A1 in Appendix A), 
which accounts for approximately 89 percent of 
the site specific RME risk of 3 x 10·'. When the 
background related risk is subtracted from the 
RME site risk, the residual risk is 3 x 10·'·. 

This information is summarized in Table 9.1. 

Sife 12 

Noncarcinogenic hazard indices for average 
exposU1"8 are less than 1 for all receptors 
evaluated. Estimated RME His range from 0.7 
(Child 6-18 years) to 2 (Child 0-6 years). The HI 
for the future adult resident, ages 18 to 30, is 1. 

The groundwater ingestion pathway accounts for 
approximately 63 percent (HI = 1.2) and 92 
(HI = 1.2) percent of the HI for the child and the 
adult respectively. The remainder of the HI (0.74 
and 0.09 for the child and adult residents, 
respectively) results from exposme to 
concentrations of metals, BEHP, and total 
carcinogenic PAI-ls in soil. 

Total cancer lisks estimated for the futme onsite 
resident receptor at Site 12 were 5 x 1o-' and 
6 x 10"5

, for the average and RME scenalios, 
respectively. Nearly all of the cancer risk 
estimated at Site 12 is due to the presence of 
2 metals in soil (arsenic and beryllium) at 
background concentrations and 5 VOCs in 
groundwater (1,2 DCA; 1,1 DCE; methylene 
chloride, PCE; and TCE). The groundwater 
ingestion pa):hway accounts for approximately 
69 percent (average) and 57 percent (RME) of the 
total risk estimated at the site. Background 
concentrations of arsenic and beryllium in soil 
account for approximately 53 percent and 
32 percent of the total average and RME cancer 
risk, respectively. 

The total Site 12 soil-related cancer risks 
associated with arsenic and beryllium are usually 
lower than estimated risks associated with 
background concentrations of these metals. This 
suggests that, in general, site-related 
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concentrations of arsenic and beryllium are 
below natmally occurring background levels and 
exceedances may reflect the presence of 
hotspot(s) -not extensive site-related 
contamination. 

The average exposme and RME blood lead levels 
estimated for all futme receptors at Site 12 are 
well below the target 99th percentile blood lead 
level of 10 JLg/dl (Table 3.16). 

The incremental cancer risk estimates (Table 9.1) 
including and excluding background risks are all 
either within or less than the 10·' to 10-4 range 
identified as acceptable in the National Oil Spill 
and Hazardous Substances Pollution Contingency 
Plan (NCP Title 40 Code of Federal Regulations, 
Section 300), (40 CFR 300). The estimated blood­
lead concentrations are all less than the target 
concentration of 10 1-'g/dl (EPA, 1990e), indicating 
that no adverse health effects are expected from 
lead. 

9.2 Sites 16 and 17 

Sites 16 and 17 are in the northeastern pa1t of 
the Main Garrison. Areas of Site 16 were 
previously used as a corporation yard, for 
stormwater runoff percolation, and as open space. 
Areas of Site 17 were previously used for motor 
vehicle storage and maintenance; storage of 
peh·oleum products, solvents, and other 
chemicals; an incinerator site; debris disposal 
including incinerated and unincinerated medical 
waste and other materials; and a baseball field. 
Site 17 is expected to become part of a CSU 
campus. Site 16 is expected be used as a 
corporation yard for public agencies. Exposme 
scenarios quantitatively evaluated the following 
receptors: hypothetical student resident, utility 
worker conshuction worker, and commercial 
worker. 

For all receptors evaluated at Sites 16 and 17, 
results of the BRA indicate that potential 
exposme to COPCs will result in estimated 
multipathway noncancer His at or below the EPA 
target HI of 1. Therefore, noncancer health 
effects are not of concern for the receptors 
evaluated. For the student resident, construction 
worker, and utility worker receptors, the results 
of the BRA indicate that potential exposures to 
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COPCs will result in adjusted (i.e., to account for 
background concentrations of metals) 
multipathway cancer risks at the low end or 
below the EPA target range of 1 x 10-4 to 1 x to·'. 
For the commercial worker receptor, the 
estimated cancer risk for the RME scenario is 
1 x 10~, which is within the EPA target risk 
range and at the target risk of 1 x 1 o·' often used 
for commercial worker scenarios. 

The results of the lead exposme evaluation 
indicate that all estimated blood-lead levels are 
below the target concentration of 10 1-'g/dl. This 
indicates that no adverse health effects are 
expected from exposure of the hypothetical 
receptors to lead at Sites 16 and 17. 

9.3 Site 3 

Site 3 comprises the area of Fort Ord between 
Highway 1 and Monterey Bay except for Site 2. 
Site 3 was previously used for small arms 
training ranges and as open space. The expected 
future land use is as a limited-access state park. -
The following receptors were quantitatively 
evaluated: hypothetical child and adult nearby 
residents and park ranger. These receptors were 
evaluated for exposure to chemicals at Site 3 in 
two ways: first, to surface area-weighted 
concentrations of chemicals (i.e., assuming the 
receptor will be equally exposed to all bullet 
dish'ibution type areas at the site); and second, to 
chemicals in areas where bullets constitute 1 to 
10 percent soil cover, and where bullets 
constitute 10 percent or greater soil cover. The 
1 to 10 percent and 210 percent areas were 
evaluated separately. 

His for noncancer health effects estimated for all 
receptors exposed to weighted smiace area 
concenh·ations range from 0.000009 to 0.7 for the 
child resident for the average and RME scenarios, 
respectively. For the 1 to 10 percent area, His 
ranged from 0.00003 to 2, and for the 
210 percent area, from 0.0004 to 26; all values 
are for child residents. 

Estimated site-related blood-lead concentrations 
for receptors exposed to weighted surface area 
concenh·ations ranged from 2.76 JLg/dl to 
7.15 JLg/dl for average and RME scenarios, 
respectively (both for resident child). Estimated 
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blood-lead concentrations for receptors exposed 
to 1 to 10 percent areas ranged from 2.77 1-'g/dl to 
89.36 1-'g/dl, and for the ;o,10 percent area, ranged 
from 2.791-'g/dl to 177.42 1-'g/dl. These values are 
all for child residents. Cancer risks are not 
estimated for Site 3 because the chemicals of 
potential concem at the site were not considered 
carcinogenic. 

These results indicate that, for a receptor exposed 
to the site on a random walk, no adverse health 
effects are expected from the chemicals of 
potential concem at the site. The hazard indices 
are all less than 1.0 (Table 9.1). The estimated 
blood-lead concentrations are all less than the 
target concentration of 10 1-'g/dl (EPA, 1990e), 
indicating that no adverse health effects would 
be expected from lead exposure. 

However, His and blood lead levels exceeding 
acceptable levels are predicted for the unlikely 
event that a nearby resident or park ranger is 
exposed solely to areas where greater than 
1 percent of the surface is covered with bullet 
fragments. Given that over 90 percent of the site 
contains little or no bullet cover, such exposure 
is highly unlikely. 

9.4 Site 31. 

Site 31 is situated in and atop the nortb side of a 
steep-sided ravine in the southeast part of the 
East Garrison. Areas of Site 31 were previously 
used as an obstacle course, an incinerator 
building, dumping of refuse including ashes 
apparently from an incinerator at the site, and 
open space. Future land use plans are to use the 
area for an agricultural center and open space for 
wildlife habitat. The agricultuml center is to 
include production, processing, and distribution 
facilities and worker housing. A hypothetical 
resident trespasser receptor is quantitatively 
evaluated. 

Hazard indices for noncancer health effects range 
from 0.0009 to 0.02. Cancer risk estimates range 
from 2 x 1o-' to 8 x 10·7• Estimated site-related 
blood-lead concentrations ranged from 4.12 1-'g/dl 
to 16.1 1-'g/dl. 

Noncancer health effects are not expected from 
chemicals other than lead because the hazard 
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indices are all less than 1 (Table 9.1). The 
cancer risk estimates (Table 9.1) are all below the 
EPA target risk range of to·• to 10~. The 
estimated RME blood-lead concentrations exceed 
the target concentration of 10 1-'g/dl (EPA, 1990e), 
indicating that lead-related adverse health effects 
might occur if the hypothetical exposures 
evaluated at this site were to occur. 

9.5 Site 39 

Site 39 is in the southwest portion of Fmt Ord. 
Most of Site 39 was used for target practice; the 
Inland Ranges were used since the early 1900s 
for ordnance training exercises, including naval 
gunfim from offshore. Firearms training 
exercises were also conducted at small arms and 
trainfire ranges. In the future most of Site 39 is 
expected to become part of a habitat reserve or 
Natural Resources Management Area (NRMA). 
Several areas along the southwest border of the 
NRMA may be used for other purposes including 
recreational, education, research, and training 
facilities. In addition, Highway 68 may be 
relocated within this area. Exposure scenarios 
quantitatively evaluated onsite habitat 
management and offsite c:hild and long-term 
(30-year) receptors. 

Estimated RME His are 0.004 for the offsite child 
resident, and 1 for the habitat management 
worker. These results indicate that noncancer 
health effects are not expected from exposure to 
COPCs at Site 39 because the highest hazard 
index for an individual receptor is 1 (Table 9.1). 

Average multipathway cancer risks for both the 
offsite resident and habitat management worker 
receptors are at the low end or below the EPA 
target risk range of 1 x 1 o·• to 1 x 1 o~. RME 
multipathway cancer Jisk estintates are 3 x 1 o·' 
and 8 x 10'5 for the offsite resident and habitat 
management worker receptors, respectively. The 
RME risk for the offsite resident is at the low end 
of the EPA target risk range. In addition, the 
evaluation of this receptor is considered to be 
highly conservative as discussed in Section 
7 .6.2.2. The RME cancer risk for the habitat 
management worker is predominantly due to 
potential exposure to COPCs in groundwater (3 x 
10·5

, or 39 percent of the total RME risk), arsenic 
in soil (5 x 1 o-', or 7 percent of tl1e total RME 
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risk), beryllium in soil (3 x 10·5, or 42 percent of 
total RME risk), and RDX in soil (7 x 10·', or 9 
percent of tbe .total RME risk). Available data 
suggests tbat tbe detected concenh·ations of 
metals in groundwater at Site 39 are naturally 
occUlTing. Moreover, direct exposure of tbe 
worker receptor from groundwater at Site 39 is 
unlikely. As discussed in Volume II Remedial 
Investigation, Site 39, additional groundwater 
monitoring will be performed to assess potential 
site-related impacts to groundwater. Adjusting 
tbis risk from arsenic in soil to account for 
background levels of arsenic in soil •reduces tbis 
component of tbe multipatbway risk to a risk tbat 
is below tbe EPA's level of concem. 

The results of tbe lead exposure evaluation 
indicate tbat all estimated blood-lead levels are 
below tbe target concentration of 10 ,.,gldl. This 
indicates tbat no adverse healtb effects are 
expected from exposure of tbe hypothetical 
habitat management worker or offsite resident to 
lead. 
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BACKGROUND SOIL EVALUATION 

This appendix presents a quantitative risk 
analysis of background levels of metals detected 
at four Fort Ord RifFS sites: 2 and 12, 16 and 17, 
3, and 31. The results of this analysis are used 
to evaluate potential health risks from metals 
considered to be related to background 
concentrations as opposed to potential health 
risks from metals considered to be related to past 
site activities. 

The analysis was p81fmmed for metals 
considered to be chemicals of potential concem 
(COPCs), as well as non-COPCs. COPC metals 
are defined as those metals with measured 
maximum detected concentrations that exceed 
reported background concentrations and have 
toxicity screening values that exceed target 
tln·esholds (Hazard Quotient or Index of 0.01 
and/or estimated risks of 1 x 10 .. ). Non-COPCs 
are defined as those metals detected at a site but 
not selected as COPCs for quantitative evaluation 
in the Sections 3.0 through 6.0 of the Baseline 
Human Health Risk Assessment (BRA). 

COPC metals were evaluated using the maximum. 
soil background concentration specific to the soil 
type identified at each site (Table 2.2 in the main 
text) which for all four RI sites was identified as 
non-QTP (NQTP) soil. Non-COPC metals are 
those with measured maximum detected 
concentrations exceeding reported background 
concentrations but not the toxicity screening 
values, and metals with measured maximum 
detected concentrations below reported 
background concentrations. In the former case, 
non-COPC metals were evaluated using the 
maximum soil background concentration to 
evaluate possible health risks from reported 
background concentrations only. In the latter 
case, the non-COPC metals were evaluated using 
the maximum measured soil concentration. 
Higher background concentrations were not 
detected: therefore quantifying possible health 
risks from background concentrations was 
deemed inappropriate. Background metals 
concentrations are available for two soil strata: 0 
to 2 feet bgs and greater than 2 feet bgs. To 
evaluate COPC and non-COPC metals in 
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subsurface soil (0 to 10 feet bgs), the background 
concenh·ations used in this analysis are based on 
the stratum in which the maximum detected 
concentration of each metal was detected. 

This background risk analysis does not consider 
metals identified as essential nuh·ients in the risk 
assessments (i.e., iron and zinc). Appendix B 
provides infmmation about the identification of 
metals as essential nutrients in this evaluation. 
In addition, this analysis does not include metals 
without reported background concenh·ations in 
the soil-type-specific background soil data 
presented in the Dmft Final Background Soil 
Investigation dated March 15, 1993. 

Based on this analysis, in the case of the COPC 
metals, the estimated health risks associated with 
background concenh·ations can be subtracted 
from the total estimated health risks presented in 
Sections 3.0 through 6.0 of the BRA, to estimate 
possible incremental health risks from COPCs. 
These then represent the health risk estimates 
associated with past site activities 
(nonbackground conditions) at the sites. In the 
case of the non-COPCs, the estimated health risks 
associated with non-COPC metals using their 
measured or background concentrations provide 
additional information for risk managers to 
evaluate potential health risks associated with 
background conditions. 

The exposure pathways evaluated in the BRAs 
include ingestion of soil, dermal contact with 
soil, and inhalation of dust, as appropriate. The 
assumed dermal, oral, and inhalation absorption 
factors and background or maximum measured 
concentrations were then used to estimate a 
chemical-, pathway- and receptor-specific average 
and reasonable maximum exposure (RME) daily 
intake, consistent with the methods presented in 
Section 2.2.4. Toxicity values such as oral 
and/or inl1alation reference doses (RfDs) and 
slope factors were used fDT all chemicals other 
than lead, consistent with Table 2.9 in the main 
text. In addition, average and RME hazard 
indices (His) and cancer risks were estimated, as 
appropriate, consistent with methods presented 
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Site Number 
Site Area/Receptor 

Site 2 

Commercial Worker (18 to 28 years) 

Site 12 

Resident (0 to 6 years) 
Resident (6 to18 years] 
Resident (18 to 30 years) 

Sites 16 and 17 

Pete's Pond Extension 
Student (18 to 23 years) 
Utility Worker (18 to 19 years) 

Pete's Pond 
Student (18 to 23 years) 
Utility Worker (18 to 19 years) 

Site 17 Disposal Ama 
Student (18 to 23 years] 

Table A 1. Summary of Background Analysis- All Sites 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

RMECOPCs RME Non-COPCs 
Hazard Cancer Hazard Cancer 
Index Risk Index Risk 

0.02 2E-06 0.001 4E-07 

0.2 1E-05 0.03 3E-08 
0.04 4E-06 0.005 3E-08 
0.03 2E-06 0.003 1E-08 

0.002 8E-OB 0.002 9E-08 
0.008 5E-08 0.00006 lE-08 

0.002 1E-07 0.0002 4E-11 
0.007 8E-08 0.001 3E-11 

- - - - 0.008 4E-07 
Constmction Worker (18 to 19 years] 0.2 6E-07 0.0008 1E-07 

Site 16 DOL Yard 
Construction Worker (18 to 19 years) 
Commercial Worker (18 to 19 years] 

Volume Ill 
u:\riskpro\ftord\bckgrnd\BACK-SUM.XLS 
11/23/94 

0.06 5E-07 0.008 1E-07 
0.007 2E-06 0.007 4E-09 

Harding Lawson Associates 

RME Sum Total 
Hazard Cancer 
Index Risk 

0.02 3E-06 

0.2 1E-05 
0.04 4E-06 
0.03 2E-06 

0.004 2E-07 
0.008 6E-08 

0.002 1E-07 
0.01 8E-08 

0.008 4E-07 
0.2 7E-07 

0.07 6E-07 
0.01 2E-06 

Blood Lead 
Level 
{;.tg/dl) 

3.97 

3.97 
3.97 
3.97 

3.97 
3.97 

3.97 
3.97 

3.94 
3.90 

3.97 
3.97 

All Sites 
1 of 3 



Table A 1. Summary of Background Analysis- All Sites 
Volume Ill- Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Site Number RMECOPCs RME Non-COPCs 
Site Area/Receptor Hazard Cancer Hazard Cancer 

Index Ris'< Index Risk 

Site 3 - < 1 Percent Area 

Resident (0 to 6 years) -- - - 0.001 - -
Resident (6 to18 years) - - - - 0.0002 - -
Resident (1S to 30 years) - - - - 0.0001 - -
Park Ranger (18 to 43 years) - - - - 0.0003 --

Site 3 - 1 to 10 Percent Area 

Resident (0 to 6 years) 0.002 - - 0.0002 - -
Resident (6 to18 years) 0.0004 - - 0.00003 - -
Resident (18 to 30 years) 0.0002 - - 0.00002 - -
Park Ranger (18 to 43 years) 0.0006 - - 0.00005 --

Site 3 Weighted Smface & 10 Percent Area 

Resident (0 to 6 years) 0.002 - - 0.0001 --

Resident (6 to18 years) 0.0004 - - 0.00002 - -

Resident (18 to 30 year-s) 0.0002 - - 0.00001 - -
Park Ranger (18 to 43 years) 0.0006 - - 0.00004 - -

Site 31 

Nortb Slope 
Nearby Residentrrrespasser (6 to 18 years) 0.004 4E-07 0.0005 5E-10 

Soutb Slope 
Nearby Resident!frespasser (6 to 18 years) - - - - 0.002 2E-07 

LRTC Area 
Nearby Residentrrrespasser (6 to 18 year-s) 0.0001 - - 0.003 3E-07 

Volume Ill Harding Lawson Associates 

u:\riskpro\ftord\bckgmd\BACK-SUM.XLS 
11/23/94 

RME Sum Total Blood Lead 
Hazard Cancer Level 
Index Risk [;Lgidl) 

0.001 -- 2.76 
0.0002 -- 3.97 
0.0001 - - 3.97 
0.0003 -- 3.97 

0.002 -- 2.76 
0.0004 - - 3.97 
0.0002 - - 3.97 
0.0006 -- 3.97 

0.002 -- 2.76 
0.0004 -- 3.97 
0.0002 -- 3.97 
0.0006 - - 3.97 

0.004 4E-07 3.97. 

0.002 2E-07 3.97 

0.003 3E-07 3.97 

All Sites 
2 of 3 



Table A 1. Summary of Background Analysis- All Sites 
Volume Ill- Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Site Number RMECOPCs RME Non-COPCs RME Sum Total 
Site Area/Receptor Hazard 

Index 

Site 39 

Habitat Management Worker 0.03 
Resident (0 to 6 years) 0.0003 
Resident (6 to18 years) 0.0002 
Resident (18 to 30 years) 0.00005 

RME 
COPCs 

Reasonable maximum exposure. 
Chemicals of potential concern. 

Cancer 
Risk 

6E-06 
2E-07 
2E-07 
9E-08 

Hazard Cancer Hazard 
Index Risk Index 

0.0009 - - 0.03 
0.00003 - - 0.0003 
0.00001 - - 0.0002 

0.000006 - - 0.00005 

RME Sum Total Sum of RME Hazard Indices or RME Cancer Risks for COPCs, Non-COPCs, and lead. 
Not calculated; toxicity values not available for COPCs or nonCOPCs. 

Note: COPCs and nonCOPCs are listed in site-specific tables in Sections 3.0 through 7.0. 
An acceptable blood level of 10 JJ-g/1 was used to evaluate background lead exposures. 

Volume Ill 
uo\riskpro\ftord\bckgrnd\BACK-SUM.XLS 
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Cancer 
Risk 

6E-06 
2E-07 
2E-07 
9E-08 

Blood Lead 
Level 
(jLg/dl) 

3.97 
3.97 
3.97 
3.97 

All Sites 
3 of3 
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ESSENTIAL NUTRIENT EVALUATION 

This appendix describes the methods used to 
calculate estimated daily doses (EDDs) for 
essential nutrient chemicals detected in soil or 
groundwater at any of the Fort Ord RI sites 
evaluated in this report (2 and 12, 16 and 17, 3, 
31, and 39). EDDs are calculated to assess 
whether exposure to the measured concentrations 
at the site under investigation is within an 
acceptable range or poses a potential risk to 
human health. 

Only those essential nutrient chemicals detected 
in a given area and medium are presented. 
Table B-1 lists the essential nutrient chemicals by 
site and medium. EDDs were estimated 
assuming that exposure to site-related essential 
nutrients could occur via ingestion of either soil 
or groundwater. As a conservative measure, 
EDDs were estimated assuming that exposure 
would occur to the maximum detected essential 
nutrient concentration. Chemical-specific EDDs 
were estimated using the equation below: 

Where: 

EDDi 

Ci 

IgR 

CF 

EDDi = Ci x lgR x CF 

Estimated dose of chemical i 
(mglday) 

Maximum detected soil (mgikg) or 
water concentration (mgll) · 

Ingestion rates for soil (200 
mglday; EPA, 1991d) or water (1 
!/day; EPA, 199Db)111 

Conversion factor of 1 x 1o·• 
kglmg for soil only 

As indicated in Section 2.1.2, essential nutrient 
chemicals were eliminated as potential COPCs if 
the EDDs were below or within an acceptable 
range. The acceptable ranges used in this BRA 
are Food and Drug Administration's (FDA) 
recommended daily allowances (RDAs) for 
children 0 to 6 years of age (NRC, 1989). The 
RDA is considered a threshold value/range below 
which intake of an essential nutrient is 
considered inadequate or deficient and 
subsequently may affect human health. All 
criteria used to assess chemicals as essential 
nutrients at F01t Ord RI sites, including available 
RDAs are presented in Table B-1. 

11/ Soil ingestion rate is for a child 0 to 6 years old (EPA, 1991z). Water ingestion rate represents 
the average drinking water ingestion rate for children (EPA. 1990b). 
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Table 81. Comparislon of Estimated Daily Doses (EDDs) with the Food and Drug Administration's (FDA's) 

Recommended Dally Allowances (RDAs) ·All Sites 

Site 
Number 

Sites 2 and 12 

Site 12 
Site 12 
Site 12 
Site 12 

Site 3 

Site 3 
Site 3 

Concentration of Spent Ammu-
nition Less Than 1 Percent 

Concentration of Spent Ammu-
nition Between 1 and 10 Percent 

Concentration of Spent Ammu-
nition Greater Than 10 Percent 

Volume Ill 
u:\riskpro\ftord\EDD-RDA.XLS 
11/21/94 

Volume Ill • Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Maximum Maximum 
Chemical Detected Detected EDD 

Concentration Concentration for Soil 
in Soil in Groundwater Ingestion 
(mglkg) (mgll) (mg/day) 

Calcium . . 56.51 .. 
Iron . . 0.138 .. 

Magnesium .. 29.50 --
Zinc 499.0 0.098 9.98E-02 

Iron 28392.00 -- 5.68E+OO 
Zinc 86.40 -- 1.73E-02 

Iron 31200.00 -- 6.24E+OO 

Iron 21700.00 -. 4.34E+00 

Zinc 159.00 -- 3.18E-02 

Iron 30400.00 -- 6.08E+OO 

Zinc 2160.00 -- 4.32E-01 

Harding Lawson Associates 

EDD RDA 
for Water (mg'day) 
Ingestion Ia/ 
(mg'day) 

5.65E+01 400-800 
1.38E-01 6-10 
2.95E+01 40-120 
9.80E-02 5-10 

-- 6-10 

-- 6-10 

- - 6-10 

-- 6-10 

-- 5-10 

-- 6-10 

-- 5 -10 

DoesEDD 
Exceed 

the RDA? 

No 
No 
No 
No 

No 
No 

No 

Yes 
No 

Yes 
No 

All Sites 
1 of3 



Table 81. Comparision of Estimated Daily Doses (EDDs) with the Food and Drug Administration's (FDA's) 

Recommended Dally Allowances (RDAs) - All Sites 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 

Site Chemical 
Number 

Site 39 

Uppermost Aquifer Calcium 
Uppermost Aquifer Magnesium 
Uppermost Aquifer Zinc 

Paso Robles Aquifer Calcium 
Paso Robles Aquifer Magnesium 
Paso Robles Aquifer Zinc 

Soil Zinc 

mg/lcg 
mg/1 
mgiday 

Milligrams per kilogram. 
Milligrams per liter. 
Milligrams per day. 
Not detected or not applicable. 
2.34x 10~0. 
Department of Logistics. 

Fort Ord, California 

Maximum Maximum 
Detected Detected 

Concentration Concentration 
in Soil in Groundwater 
(mglkg) (mg/1] 

-- 33.6 
-. 24.9 
.. 0.0141 

.. 27.0 
" " 10.3 
". 0.0181 

8910 . " 

2.34E+OO 
DOL 
LRTC Leadership Reaction Training Compound. 

EDD 
for Soil 

Ingestion 
(mgiday) 

1.78E+OO 

EDD 
for Water 
Ingestion 
(mgiday) 

3.36E+01 
2.49E+01 
1.41E·02 

2.70E+01 
1.03E+01 
1.81E-02 

.. 

/a/ Values are presented as a range for children ages 0 to 6 years old. From National Research Council, 1989. 

Volume Ill 
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RDA 
(mgiday) 

/a/ 

400.800 
40-120 
5·10 

400.800 
40-120 
5-10 

5 "10 

DoesEDD 
Exceed 

the RDA? 

No 
No 
No 

No 
No 
No 

No 

All Sites 
3 of3 
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TOXICITY SCREEN EVALUATION 

This appendix describes the toxicity screen 
evaluation, which is a step used in the selection 
process for chemicals of potential concern 
(COPCs) (Section 2.1.2). The toxicity screen 
evaluation estimated lifetime cancer risks and 
hazard indices or quotients (His or HQs) for all 
chemicals that were not omitted in the first steps 
of the COPC selection process (Section 2.1.2). 
Screening risks estimated in the toxicity 
evaluation were based exclusively on potential 
ingestion of soil and groundwater. It was 
assumed that ingestion would represent the most 
significant exposme route, and therefore toxicity 
screens did not evaluate either inhalation or 
dermal contact with most chemicals. However, 
for metals identified as carcinogenic via 
inhalation (i.e., metals with inhalation slope 
factors), inhalation may represent the most 
significant exposme route. Therefore, the 
toxicity screens include an evaluation of 
inhalation exposures for the following metals: 
arsenic, beryllium, cadmium, and nickel. Note 
that this toxicity screen was conducted using a 
conservative threshold selection criteria (i.e., the 
levels below which chemicals would be omitted 
as COPCs). Chemicals were omitted as COPCs if 
estimated chemical-specific cancer risk was less 
than one in one hundred million (1 x 10'8) or for 
noncarcinogenic chemicals, if the screening HI 
was less than 0.01, two orders of magnitude 
below federal and state agency levels of concern. 

This toxicity screen evaluation was applied to all 
remaining chemicals (after the first COPC 
selection criteria), except for lead. Given its 
unique toxicological properties, which are 
discussed in Section 2.3.3, lead was evaluated 
differently from what is described in this 
appendix. Potential health effects resulting from 
lead exposme were based on estimates of blood­
lead levels in children and adults, which was 
accomplished using lead exposme models 
developed by Cal/EPA (1992a) and EPA (1990e). 
These models are described in Section 2.4.3. 
Based on earlier work conducted by Harding 
Lawson Associates (1993e), a health-based level 
of 240 mg/kg for lead in soil was estimated for 
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children. It is expected that exposme by humans 
at or below this concentration of lead in soil will 
not result in adverse health effects. The 
following equations were used in the toxicity 
screen evaluation to estimate screening risks and 
His. 

Screening Risks for Chemicals Detected in Soil: 

Oral Exposme: 

ex IR X CF X EF X ED X SFX 
Screening Risk5,u = BW X AT 

(Equation C-1) 

Where: 

ex Maximum detected concentration 
for chemical x (mg/kg) 

IR Soil ingestion rate (100 mg 
soil/day) 

CF = Units conversion factor ( 1 a·• 
kg/mg) 

EF Exposme Frequency (365 
clays/year) 

ED = Exposme Dmation (30 years) 

SFX = Cancer oral slope factor for 
chemical x (kg-day/mg)"' 

BW = Body weight (70 kg) 

AT = Averaging Time (70 years x 365 
clays/year) 

The screening cancer risks for arsenic, beryllium, 
cadmium, and nickel are based on both oral and 
inhalation exposme. To evaluate inhalation 
exposme, the maximum concentration of a metal 
in air (i.e., in suspended dust) was estimated by 
multiplying the maximum soil concentration by 
the PM10 for the Monterey County area (see 

Harding Lawson Associates C1 



Appendix C 

EF = Exposme Dmation (365 days/year) 

ED Exposme Dmation (30 years) 

BW = Body weight (70 kg) 

AT = Averaging Time (30 years x 
365 days/year) 

RfDx = Reference dose for chemical x 
(mg/kg-day) 
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Table C1. Calculations for Screening His and Screening Risks for Chemicals Detected in Surface Soil (0 to 2 feet bgs), SHe 2 
Volume Ill • Baseline Risk Assessment, Basewide RifFS 

Fort Ord, California 

Maxlinum Maximum HI Oral Inhalation Toxicity Values 
Chemical Concentration Air Screening 

(mglkg) Concentration Factor 
(mg/m3 ) 

Antimony 23.10 --fbi 1.43E-06 
Arsenic 3.70 4.26E-05 1.43E-06 
Cadmium 17.50 2.01E-04 1.43E-06 
Chromium (total) lcl 90.80 - 1.43E-06 
Copper 
Mercury 
Selenium 
Silver 
Thallium 

mglkg 
HI 
NA 
DI 
RID 
mglkg-day 
kg-day/mg 
2.66E-04 

1160.00 
5.30 
8.40 

58.60 
0.60 

Milligrams per kilogram. 
Hazard index. 
Not available or not applicable. 

-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 

Data inadequate for quantitative risk assessment. 
Reference dose. 
Milligrams per kilogram per day. 
Kilogram-day per milligram. 
2.66 X 10 A -4. 

Ia/ Calculated to 2 significant figures. 

Risk Risk Oral Oral 
Screening Screening Chronic RID Slope Factor 

Factor Factor ( mglkg-day) (kg-daylmg) A-1 

6.12E-07 - 4.00E-04 NA 
6.12E-07 1.22E-01 3.00E-04 1.75E+OO 
6.12E-07 1.22E-01 5.00E-04 NA 
6.12E-07 -- l.OOE+OO NA 
6.12E-07 -- 3.70E-02 NA 
6.12E-07 -- 3.00E-04 DI 
6.12E-07 -- 5.00E-03 NA 
6.12E-07 -- 5.00E-03 NA 
6.12E-07 -- 7.00E-05 DI 

fbi Evaluation of cancer risks resulting from inhalation exposure was limited to metals with inhalation slope factors. 
lcl Chromium (total) evaluated as Chromium III. 

Volume Ill 
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Harding Lawson Associates 

Inhalation 
Slope Factor 

(kg-daylmg) A -1 

-
1.50E+01 
1.50E+01 

-
--
--
--
-
--

Screenin Results 
Hazard Cancer 

Quotient Risk 
/a/ Ia/ 

8.3E-02 NA 
1.8E-02 8.2E-05 
5.0E-02 3.7E-04 
1.3E-04 NA 
4.5E-02 NA 
2.5E-02 NA 
2.4E-03 NA 
1.7E-02 NA 
1.2E-02 NA 

Sites 2 and 12 
1 of 1 



Table C2. Calculations for Screening His and Screening Risk!! for Chemicals Detected In Surface Soil (0 to 2 feet bgs), Site 12 

Maximum 
Chemical Concentration 

(mg/kg) 

Acetone 0.016 
Antimony 8.70 
Arsenic 6.80 
B(a)P-TE 0.0458 
Beryllium 0.36 
Bis(2-ethylhexyl)phthalate 9.9 
Cadmium 18.60 
Chromium (total) /c/ 184.00 
Copper 12!\.00 
4,4'-DDT 0.015 
Di-n-butylphthalate 0.11 
Diethylphthalate 0.041 
Mercury 0.56 
Pyrene 0.95 
Selenium 0.77 

Volume Ill 
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Volume Ill -Baseline Risk Assessment, Basewide RI/FS · 
Fort Ord, CaiHomla · 

Maximum HI Oral Inhalation Toxicity Values 
Air Screening Risk Risk Oral Oral Inhalation 

Concentration Factor Screening Screening Chronic RID Slope Factor Slope Factor 
(mg/m3) Factor Factor (mg/kg-day) (kg-day/mg) (kg-day/mg) 

-- fbi 1.43E-06 6.12E-07 -- 1.00E-01 NO --
-- 1.43E-06 6.12E-07 -- 4.00E-04 NA --

7.82E-05 1.43E-06 6.12E-07 1.22E-01 3.00E-04 1.75E+OO 1.50E+01 
-- 1.43E-06 6.12E-07 -- NA 1.20E+01 --

4.14E-06 1.43E-06 6.12E-07 1.22E-01 5.00E-03 7.00E+OO 8.40E+OO 
-- 1.43E-06 6.12E-07 -- 2.00E-02 1.40E-02 --

2.14E-04 1.43E-06 6.12E-07 1.22E-01 5.00E-04 NA 1.50E+01 
-- 1.43E-06 6.12E-07 -- 1.00E+OO NA --
-- 1.43E-06 6.12E-07 -- 3.70E-02 NA --
-- 1.43E-06 6.12E-07 -- 5.00E-04 3.40E-01 --
-- 1.43E-06 6.12E-07 -- l.OOE-01 DI --
-- 1.43E-06 6.12E-07 -- B.OOE-01 DI --
-- 1.43E-06 6.12E-07 -- 3.00E-04 DI --
-- 1.43E-06 6.12E-07 -- 3.00E-02 NA --
-- 1.43E-06 6.12E-07 -- 5.00E-03 NA --

Harding Lawson Associates 

Screening Results 
Hazard Cancer 

Quotient Risk 
/a/ Ia/ 

2.3E-07 NA 
3.1E-02 NA 
3.2E-02 1.5E-04 

NA 3.4E-07 
1.0E-04 5.8E-06 
7.1E-04 8.5E-08 
5.3E-02 3.9E-04 
2.6E-04 NA 
4.8E-03 NA 
4.3E-05 3.1E-09 
1.6E-06 NA 
7.3E-08 NA 
2.7E-03 NA 
4.5E-05 NA 
2.2E-04 NA 

Sites 2 and 12 
1 of2 



Table C3. Calculations for Screening His and Screening Risks for Chemicals Detected In Groundwater, Site 12 
Volume Ill - Baseline Risk Assessment, Basewide RIIFS 

Chemical 

Antimony 
Chloride 
Chromium (total) !bl 
Copper 
1, 1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
Magnesium 
Manganese 
Mercury 
Methylene chloride 
Nickel 
Nitrate as N 
Potassium 
Sodium 
Sulfate 

Volume Ill 
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Maximum 
Concentration 

(mg/1) 

0.0101 
134 

0.0162 
0.0137 
0.0013 
0.0015 

0.05 
29.5 

0.503 
0.0003 
0.0029 
0.0356 

15.5 
3.66 
65.1 
61.6 

Fort Ord, California 

HI Oral Toxicity Values Screening Results 
Screening Risk Oral Oral Hazard Cancer 

Factor Screening Chronic RID Slope Factor Quotient Risk 
Factor (mg/kg-day) (kg-daylmg) A ·1 Ia! Ia! 

2.86E-02 1.22E-02 4.00E·04 NA 7.2E-01 NA 
2.86E-02 1.22E-02 NA NA NA NA 
2.86E-02 1.22E-02 1.00E+OO NA 4.6E-04 NA 
2.86E-02 1.22E-02 3.70E-02 NA 1.1E-02 NA 
2.86E-02 1.22E-02 9.00E-03 6.00E-01 4.1E-03 9.6E-06 
2.66E-02 1.22E-02 NA 9.10E-02 NA 1.7E-06 
2.66E-02 1.22E-02 9.00E-03 NA 1.6E-01 NA 
2.66E-02 1.22E-02 NA NA NA NA 
2.86E-02 1.22E-02 1.40E-01 NA l.OE-01 NA 
2.66E-02 1.22E-02 3.00E-04 NA 2.9E-02 NA 
2.66E-02 1.22E-02 6.00E-02 1.40E-02 1.4E-03 5.0E-07 
2.66E-02 1.22E-02 2.00E-02 NA 5.1E-02 NA 
2.86E-02 1.22E-02 1.60E+OO NA 2.6E-01 NA 
2.86E-02 1.22E-02 NA NA NA NA 
2.66E-02 1.22E-02 NA NA NA NA 
2.86E-02 1.22E-02 NA NA NA NA 

Harding Lawson Associates 
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Table C9. Calculations for Screening His and Screening Risks for Chemicals Detected In Soli 
Site 3 • Weighted Surface Area 

Volume Ill • Baseline Risk Assessment, Basewlde RifFS 
Fort Ord, California 

Maximum Maximum m Oral Inhalation Toxicity Values 
Chemical Concentration Air 

(mg!kg) Concentration 

Antimony 134.40 
Chromium (total) lc 48.96 
Copper 
Tin 

rng/kg 
HI 

796.00 
2.70 

Milligrams per kilogram. 
Hazard Index. 

(mg/m3) 

-fbi 
--
--
-

NA Not available or not applicable. 

Screening 
Factor 

1.43E-06 
1.43E-06 
1.43E-06 
1.43E-06 

DI 
RID 
mg/kg-day 
kg-daylmg 
1.43E-06 

Data inadequate for quantitative risk assessment. 
Reference dose. 
Milligrams per kilogram per day. 
Kilogram-day per milligram. 
1.43 X 10~6 

Ia! Calculated to 2 significant figures. 

Risk Risk Oral Oral 
Screening Screening Chronic RID Slope Factor 

Factor Factor (mg!kg-day) (kg-daylrng) ~ -1 

6.12E-07 -- 4.00E-04 NA 
6.12E-07 -- 1.00E+OO NA 
6.12E-07 -- 3.70E-02 NA 
6.12E-07 - 6.00E-01 NA 

fbi Evaluation of cancer risks resulting from inhalation exposure was limited to metals with inhalation slope factors. 
lcl Chromium (total) evaluated as chromium TIL 
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Inhalation 
Slope Factor 

(kg-daylmg) ~ -1 

--
--
--
--

Screening Results 
Hazard 

Quotient 
Ia/ 

4.8E-01 
7.0E-05 
3.1E-02 
6.4E-06 

Cancer 
Risk 
Ia/ 

NA 
NA 
NA 
NA 

SHe3 
1 of 1 
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Table C4. CalculaUons for Screening His and Screening Risks for Chemicals Detected in Soil 
Site 16, DOL Maintenance Yard 

Maximum 
Chemical Concentration 

(mg/kg) 

Surface Soil 

Antimony 0.69 
Arsenic 22.3 
B(a)P-TE 2.30E-05 
Cadmium 2.4 
Copper 53.1 
Mercury 0.34 
TCDD-TE 5.76E-06 
Total cPAH 0.0023 

Subsurface soil 

Acetone 0.077 
Antimony 0.69 
Arsenic 22.3 
B(a)P-TE 2.30E-05 
Bis(2-ethylhexyl)phthalate 3.9 
Cadmium 2.4 
Copper 53.1 
Di-n-butylphthalate 0.095 
Dibenzofuran 0.41 
Fluorene 1.1 

Volume Ill 
u:\riskpro\ftord\screen\DO!.-SCRN.xLS 
11/20/94 

Volume Ill - Baseline Risk Assessment, Basewlde RIIFS 
Fort Ord, California 

Maximum HI Oral Inhalation Toxicit:y_ Values 
Air Screening Risk Risk Oral Oral Inhalation 

Concentration Factor Screening Screening Chronic RID Slope Factor Slope Factor 
(mg/m3 ) Factor Factor (mg/kg-day) (kg-daylmg) A -1 (kg-daylmg) A -1 

-- fbi 1.43E-06 6.12E-07 -- 4.00E-04 NA --
2.56E-04 1.43E-06 6.12E-07 1.22E-01 3.00E-04 1.75E+OO 1.50E+01 

-- 1.43E-06 6.12E-07 -- NA 1.20E+01 - -
2.76E-05 1.43E-06 6.12E-07 1.22E-01 5.00E-04 NA 1.50E+01 

-- 1.43E-06 6.12E-07 -- 3.70E-02 NA --
-- 1.43E-06 6.12E-07 -- 3.00E-04 DI --
-- 1.43E-06 6.12E-07 -- NA 1.50E+05 --
-- 1.43E-06 6.12E-07 -- 3.00E-02 DI --

-- 1.43E-06 6.12E-07 -- 1.00E-01 NO --
-- 1.43E-06 6.12E-07 -- 4.00E-04 NA --

2.56E-04 1.43E-06 6.12E-07 1.22E-01 3.00E-04 1.75E+OO 1.50E+01 
-- 1.43E-06 6.12E-07 -- NA 1.20E+01 --
-- 1.43E-06 6.12E-07 -- 2.00E-02 1.40E-02 --

2.76E-05 1.43E-06 6.12E-07 1.22E-01 5.00E-04 NA 1.50E+01 
-- 1.43E-06 6.12E-07 -- 3.70E-02 NA --
-- 1.43E-06 6.12E-07 -- l.OOE-01 DI --
-- 1.43E-06 6.12E-07 -- 3.00E-01 NO --
-- 1.43E-06 6.12E-07 -- 4.00E-02 DI - -

Harding Lawson Associates 

Screening Results I 
Hazard Cancer 

Quotient Risk 
Ia/ Ia/ 

2.5E-03 NA 
1.1E-01 4.9E-04 

NA 1.7E-10 
6.9E-03 5.1E-05 
2.1E-03 NA 
1.6E-03 NA 

NA 5.3E-07 
1.1E-07 NA 

1.1E-06 NA 
2.5E-03 NA 
1.1E-01 4.9E-04 

NA 1.7E-10 
2.8E-04 3.3E-08 
6.9E-03 5.1E-05 
2.1E-03 NA 
1.4E·06 NA 
2.0E-06 NA 
3.9E-05 NA 

Sites 16 and 17 
1 of 2 
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Table CS. Calculations for Screening His and Screening Risks for Chemicals Detected in Soil 
Site 16, Pete's Pond 

Maximum 
Chemical Concentration 

(mglkg) 

Surlace Soil 

Acetone 0.028 
Antimony 0.67 
Arsenic 3.7 
B(a)P-TE 0.00033 
Beryllium 0.42 
Cadmium 4.5 
Chlordane 0.084 
Copper 40.3 
4,4'-DDT 0.022 
Mercury 0.63 
Methylene chloride 0.003 
TotalcPAH 0.0033 
TCDD-TE 2.79E-06 
Zinc (total) 1730 

Subsurlace Soil 

Acetone 0.034 
Antimony 0.67 
Arsenic 3.7 
B(a)P-TE 0.00033 
Beryllium 0.45 
Cadmium 4.5 
Chlordane 0.084 
Copper 40.3 

Volume Ill 
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Volume Ill - Baseline Risk Assessment, Basewide RIIFS 
Fort Ord, California 

Maximum HI Oral Inhalation Toxicity Values 
Air Screening Risk Risk Oral Oral Inhalation 

Concentration Factor Screening Screening Chronic RID Slope Factor Slope Factor 
(mg/m3 ) Factor Factor (mglkg-day) (kg-daylmg) ~ -1 (kg-daylmg) ~ -1 

-- /bl 1.43E-06 6.12E-07 -- l.OOE-01 ND --
1.43E-06 6.12E-07 I 4.00E-04 NA --

4.26E-05 1.43E-06 6.12E-07 1.22E-01 3.00E-04 1.75E+OO 1.50E+Ol 
-- 1.43E-06 6.12E-07 NA 1.20E+01 

4.83E-06 1.43E-o6 6.12E-07 1.22E-01 5.00E-03 7.00E+OO 8.40E+OO 
5.18E-05 1.43E-06 6.12E-07 1.22E-01 5.00E-04 NA 1.50E+01 

-- 1.43E-06 6.12E-07 6.00E-05 1.30E+OO 
-- 1.43E-06 6.12E-07 -- 3.70E-02 NA --
-- 1.43E-06 6.12E-07 -- 5.00E-04 3.40E-01 --
-- 1.43E-06 6.12E-07 -- 3.00E-04 DI --
-- 1.43E-06 6.12E-07 -- 6.00E-02 1.40E-02 --
-- 1.43E-06 6.12E-07 3.00E-02 DI 
-- 1.43E-06 6.12E-07 -- NA 1.50E+05 --
-- 1.43E-06 6.12E-07 -- 3.00E-01 DI --

-- 1.43E-06 6.12E-07 -- 1.00E-01 ND --
-- 1.43E-06 6.12E-07 -- 4.00E-04 NA --

4.26E-05 1.43E-06 6.12E-07 1.22E-01 3.00E-04 1.75E+OO 1.50E+01 
-- 1.43E-06 6.12E-07 - - NA 1.20E+01 --

5.18E-06 1.43E-06 6.12E-07 1.22E-01 5.00E-03 7.00E+OO 8.40E+OO 
5.18E-05 1.43E-06 6.12E-07 1.22E-01 5.00E-04 NA 1.50E+01 

-- 1.43E-06 6.12E-07 -- 6.00E-05 1.30E+OO - -
-- 1-43E-06 6.12E-07 -- 3.70E-02 NA --

Harding Lawson Associates 

Screening Results 
Hazard Cancer 

Qu<>tient Risk 
Ia/ Ia/ 

4.0E-07 NA 
2.4E-03 NA 
1.8E-02 8.2E-05 

NA 2.4E-09 
l.ZE-04 6.8E-06 
1.3E-02 9.5E-05 
Z.OE-03 6.7E-08 
1.6E-03 NA 
6.3E-05 4.6E-09 
3.0E-03 NA 
7.1E-08 2.6E-11 
1.6E-07 NA 

NA 2.6E-07 
8.2E-03 NA 

4.9E-07 NA 
2.4E-03 NA 
1.8E-02 8.2E-05 

NA 2.4E-09 
1.3E-04 7.3E-06 
1.3E-02 9.5E-05 
Z.OE-03 6.7E-08 
1.6E-03 NA 

Sites 16 and 17 
1 of2 



Table C6. Calculations for Screening His and Screening Risks for Chemicals Detected in Soli 
S.lte 16, Pete's Pond Extension 

Maximum 
Chemical Concentration 

(mglkg) 

Surface Soil 

Antimony 6.9 
Arsenic 6.4 
Benzo(ghi)perylene 0.0083 
Bis(Z-ethylhexyl)phthalate 0.096 
Cadmium 1.7 
Chlordane 0.063 
Copper 443 
4,4'-DDD 0.02 
4,4'-DDT 0.076 
Mercury 0.25 
Silver 1.2 
TCDD-TE 2.20E-06 
Trichloroethene 0.068 
Zinc 1030 

Subsurface Soil 

4,4'-DDD 0.02 
4,4'-DDT 0.076 
Antimony 6.9 
Arsenic 6.4 
Benzo(ghi)perylene 0.0083 
Bis(Z-ethylhexyl)phthalate 0.096 
Cadmium 1.7 

Volume Ill 
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Volume Ill - Baseline Risk Assessment, Basewide RIIFS 
Fort Ord, California 

Maximum HI Oral Inhalation Toxicity Values 
Air Screening Risk Risk Oral Oral Inhalation 

Concentration Factor Screening Screening Chronic RID Slope Factor Slope Factor 
(mg!m•) Factor Factor (mglkg-day) (kg-daylmg) ~ -1 (kg-daylmg) ~ -1 

-- !b! 1.43E-06 6.12E-07 -- 4.00E-04 NA --
7.36E-05 1.43E-06 6.12E-07 1.22E-01 3.00E-04 1.75E+OO 1.50E+01 

-- 1.43E-06 6.12E-07 -- 4.00E-02 DI --
-- 1.43E-06 6.12E-07 - - Z.OOE-02 1.40E-02 --

1.96E-05 1.43E-06 6.12E-07 1.22E-01 5.00E-04 NA. 1.50E+01 
-- 1.43E-06 6.12E-07 -- 6.00E-05 1.30E+OO --
-- 1.43E-06 6.12E-07 -- 3.70E-02 NA - -
-- 1.43E-06 6.12E-07 -- NA 2.40E-01 --
-- 1.43E-06 6.12E-07 -- 5.00E-04 3.40E-01 --
-- 1.43E-06 6.12E-07 -- 3.00E-04 DI - -
-- 1.43E-06 6.12E-07 -- 5.00E-03 NA --
-- 1.43E-06 6.12E-07 -- NA 1.50E+05 --
-- 1.43E-06 6.12E-07 -- 6.00E-03 1.50E-02 - -
- - 1.43E-06 6.12E-07 - - 3.00E-01 DI --

- - 1.43E-06 6.12E-07 -- NA 2.40E-01 --
-- 1.43E-06 6.12E-07 -- 5.00E-04 3.40E-01 --
-- 1.43E-06 6.12E-07 -- 4.00E-04 NA --

7.36E-05 1.43E-06 6.12E-07 1.22E-01 3.00E-04 1.75E+OO 1.50E+01 
-- 1.43E-06 6.12E-07 -- 4.00E-02 DI NA 
-- 1.43E-06 6.12E-07 -- Z.OOE-02 1.40E-02 --

1.96E-05 1.43E-06 6.12E-07 1.22E-01 5.00E-04 NA 1.50E+OO 

Harding lawson Associates 

ScreElllii:g Results 
Hazard Cancer 

Quotient Risk 
Ia/ Ia/ 

2.5E-02 NA 
3.0E-02 1.4E-04 
3.0E-07 NA 
6.9E-06 8.2E-10 
4.9E-03 3.6E-05 
1.5E-03 5.0E-08 . 
1.7E-02 NA 

NA 2.9E-09 
2.2E-04 1.6E-08 
1.2E-03 NA 
3.4E-04 NA 

NA Z.OE-07 
1.6E-05 6.2E-10 
4.9E-03 NA 

NA 2.9E-09 
2.2E-04 1.6E-08 
2.5E-02 NA 
3.0E-02 1.4E-04 
3.0E-07 NA 
6.9E-06 8.2E-10 i 

4.9E-03 3.6E-06 j 

Sites 16 and 17 
1 of2 



Table C7. Calculations for Screening His and Screening Risks for Chemicals Detected in Soil 
Site 17, Disposal Area 

Maximum 
Chemical Concentration 

(mglkg) 

Surface Soil 

Acetone 0.0088 
Antimony 0.72 
Mercury 0.13 
TCDD-TE 4.06E-06 

Subsurface Soil 

Acetone 0.031 
Antimony 5.5 
Arsenic 13.1 
Bis(2-ethylhexyl)phthalate 0.13 
Cadmium 3.2 
Chromium (total) /c/ 52.7 
Copper 257 
Lead 442 
Mercury 7.5 
Methylene chloride 0.0035 
Nickel 170 

Volume Ill 
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Volume Ill • Baseline Risk Assessment, Basewlde RifFS 
Fort Ord, California 

Maximum HI Oral Inhalation Toxicity Values 
Air Screening Risk ·Risk Oral Oral Inhalation 

Concentration Factor Screening Screening Chronic RID Slope Factor Slope Factor 
(mg/m3) Factor Factor (mglkg-day) (kg-day/mg) A-1 (kg-day/mg) A -1 

-- fbi 1.43E-06 6.12E-07 - - 1.00E-01 ND --
-- 1.43E-06 6.12E-07 -- 4.00E-04 NA --
-- 1.43E-06 6.12E-07 - - 3.00E-04 01 --
-- 1.43E-06 6.12E-07 -- NA 1.50E+05 --

-- 1.43E-06 6.12E-07 -- 1.00E-01 ND --
-- 1.43E-06 6.12E-07 -- 4.00E-04 NA --

1.51E-04 1.43E-06 6.12E-07 1.22E-01 3.00E-04 1.75E+OO 1.50E+01 
-- 1.43E-06 6.12E-07 -- 2.00E-02 1.40E-02 --

3.68E-05 1.43E-06 6.12E-07 1.22E-01 5.00E-04 NA 1.50E+01 
-- 1.43E-06 6.12E-07 -- 1.00E+OO NA --
- - 1.43E-06 6.12E-07 -- 3.70E-02 NA --
-- 1.43E-06 6.12E-07 - - NA NA --
-- 1.43E-06 6.12E-07 -- 3.00E-04 01 --
-- 1.43E-06 6.12E-07 -- 6.00E-02 1.40E-02 --

1.96E-03 1.43E-06 6.12E-07 1.22E-01 2.00E-02 NA 9.10E-01 

Harding Lawson Associates 

Screenir ~ Results 
Hazard Cancer 

Quotient Risk 
Ia! /a/ 

1.3E-07 NA 
2.6E-03 NA 
6.2E-04 NA 

NA 3.7E-07 

4.4E-07 NA 
2.0E-02 NA 
6.2E-02 2.9E-04 
9.3E-06 1.1E-09 
9.1E-03 6.8E-05 
7.5E-05 NA 
9.9E-03 NA 

NA NA 
3.6E-02 NA 
8.3E-08 3.0E-11 
1.2E-02 2.2E-04 

Sites 16 and 17 
1 of2 



Table C8. Calculations for Screening His and Screening Risks for Chemicals Detected In Groundwater 
Sites 16 and 17 

Volume Ill - Baseline Risk Assessment, Basewlde RifFS 
Fort Ord, California 

Maximum 
Chemical Concentration 

(mg/1) 

A Aquifer 

Antimony 0.0096 
Tetrachloroethene 0.0019 
Toluene 0.0011 
Trichloroethene 0.0022 
Zinc 0.0396 

180 Aquifer 

Carbon tetrachloride 0.0011 
Tetrachloroethene 0.00074 
Toluene 0.00048 
Trichloroethene 0.00058 

mg/1 
HI 

Milligrams per liter. 
Hazard index. 

HI 
Screening 

Factor 

2.86E-02 
2.86E-02 
2.86E-02 
2.86E-02 
2.86E-02 

2.86E-02 
2.86E-02 
2.86E-02 
2.86E-02 

NA Not available or not applicable. 

Oral 
Risk 

Screening 
Factor 

1.22E-02 
1.22E-02 
1.22E-02 
1.22E-02 
1.22E-02 

1.22E-02 
1.22E-02 
1.22E-02 
1.22E-02 

DI 
RID 
mglkg-day 
kg-day/mg 
2.86E-02 

Data inadequate for quantitative risk assessment. 
Reference dose. 
Milligrams per kilogram per day. 
Kilogram-day per milligram. 
2.86 X 10 A-2. 

/a/ Calculated to 2 significant figures. 

Toxicity Values 
Oral Oral 

Chronic RID Slope Factor 
(mglkg-day) (kg-day/mg) A -1 

4.00E-04 NA 
l.OOE-02 5.10E-02 
2.00E-01 NA 
6.00E-03 1.50E-02 
3.00E-01 NA 

7.00E-04 1.50E-01 
l.OOE-02 5.10E-02 
2.00E-01 NA 
6.00E-03 1.50E-02 

Volume Ill 
u:\riskpro\ftord\scree:n\GW-SCRN.XLS 
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Harding Lawson Associates 

Screening Results 
Hazard Cancer 

Quotient Risk 
Ia! /a/ 

6.9E-01 NA 
5.4E-03 1.2E-06 
1.6E-04 NA 
l.OE-02 4.0E-07 
3.8E-03 NA 

4.5E-02 2.0E-06 
2.1E-03 4.6E-07 
6.9E-05 NA 
2.8E-03 1.1E-07 

Sites 16 and 17 
1 of 1 
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Table C11. Calculations for Screening His and Screening Risks for Chemicals Detected In Soil 
SHe 3 Surface Area -Concentration of Spent AmmunHion Between 1 and 10 Percent 

Volume Ill - Baseline Risk Assessment, Basewlde RifFS 

Maximum Maximum 
Chemical Concentration Air 

(mg/kg) Concentration 
(mg/m3 ) 

Antimony 300.00 ·-/'of 
Chromium (total) /c/ 42.70 --
Copper 
Tin 

mg/kg 
HI 
NA 

1320.00 
2.90 

Milligrams per kilogram. 
Hazard Index. 

-
-

Not available or not applicable. 

HI 
Screening 

Factor 

1.43E-06 
1.43E-06 
1.43E-06 
1.43E-06 

DI 
RID 
mg/kg-day 
kg-day/mg 
1.55E-03 

Data inadequate for quantitative risk assessment. 
Reference dose. 
Milligrams per kilogram per day. 
Kilogram-day per milligram. 
1.55 X 10A·3. 

Ia/ Calculated to 2 significant figures. 

Fort Ord, CaiHomla 

Oral Inhalation Toxicity Values 
Risk Risk Oral Oral 

Screening Screening Chronic RID Slope Factor 
Factor Factor (mg/kg-day) (kg-day/mg) A ·1 

6.12E-07 -- 4.00E-04 NA 
6.12E-07 -· 1.00E+OO NA 
6.12E-07 - 3.70E-02 NA 
6.12E-07 -- 6.00E-01 NA 

/'of Evaluation of cancer risks resulting from inhalation exposure was limited to metals with inhalation slope factors. 
/c/ Chromium (total) was evaluated as chromium III. 

Volume Ill 
u'\riskpro\ftord\screen\3S10SCRN.XLS 
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Harding Lawson Associates 

Inhalation 
Slope Factor 

(kg-day/mg) A-1 

--
--
--
--

Screening Results 
Hazard 

Quotient 
/a/ 

1.1E+OO 
6.1E-05 
5.1E-02 
6.9E-06 

Cancer 
Risk 
/a/ 

NA 
NA 
NA 
NA 

SHe3 
1 of 1 
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Table C13. Calculations for Screening His and Screening Risks for Chemicals Detected In Surface Soli (0 to 2 feet bgs) 
SHe 31, North Slope 

Volume Ill - Baseline Risk Assessment, Basewlde RifFS 
Fort Ord, CaiHornia 

Maximum Maximum HI Oral Inhalation Toxicity Values Screening Results 
Chemical Concentration 

(mglkg) 

Antimony 25.40 
Arsenic 5.80 
B(a)P-TE 0.078 
Beryllium 0.38 
Cadmium 8.20 
Chromium 49.80 
Copper 391.00 
4,4'-DDE 1.20 
4,4'-DDT 1.70 
Dibenzofuran 0.034 
Fluorantbene 0.035 
Mercury 1.30 
2-Metbylnaphthalene 0.17 
Naphthalene 0.13 
Phenanthrene 0.068 
Pyrene 0.047 
Silver 7.40 

Volume Ill 
u:\riskpro\ftord\screen\31NSSCRN.XLS 
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Air 
Concentration 

(mg!m3 ) 

-- fbi 
6.67E-05 

--
4.37E-06 
9.43E-05 

--
--

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

Screening Risk Risk Oral 
Factor Screening Screening Chronic RID 

Factor ·Factor (mg!kg-day) 

1.43E-06 6.12E-07 -- 4.0E-04 
1.43E-06 6.12E-07 1.22E-01 3.0E-04 
1.43E-06 6.12E-07 -- NA 
1.43E-06 6.12E-07 1.22E-01 5.0E-03 
1.43E-06 6.12E-07 1.22E-01 5.0E-04 
1.43E-06 6.12E-07 - - l.OE+OO 
1.43E-06 6.12E-07 -- 3.7E-02 
1.43E-06 6.12E-07 -- NA 
1.43E-06 6.12E-07 -- 5.0E-04 
1.43E-06 6.12E-07 -- 3.0E-01 
1.43E-06 6.12E-07 - - 4.0E-02 
1.43E-06 6.12E-07 -- 3.0E-04 
1.43E-06 6.12E-07 -- 6.0E-02 
1.43E-06 6.12E-07 -- 6.0E-02 
1.43E-06 6.12E-07 -- 3.0E-01 
1.43E-06 6.12E-07 -- 3.0E-02 
1.43E-06 6.12E-07 -- 5.0E-03 

Harding Lawson Associates 

Oral Inhalation 
Slope Factor Slope Factor 

(kg-daylmg) ~ -1 (kg-daylmg) ~-1 

NA --
1.8E+OO 1.5E+01 
1.2E+01 --
7.0E+OO 8.4E+OO 

NA 1.5E+01 
NA --
NA --

3.4E-01 --
3.4E-01 --

NA --
NA --
NA --
NA --
NA --
NA --
NA --
NA --

Hazard 
Quotient 

Ia/ 

9.1E-02 
2.8E-02 

NA 
1.1E-04 
2.3E-02 
7.1E-05 
1.5E-02 

NA 
4.9E-03 
1.6E-07 
1.3E-06 
6.2E-03 
4.0E-06 
3.1E-06 
3.2E-07 
2.2E-06 
2.1E-03 

Cancer 
Risk 
Ia/ 

NA 
1.3E-04 
5.7E-07 
6.1E-06 
1.7E-04 

NA 
NA 

2.5E-07 
3.5E-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Site 31 
1 of2 



Tabla C13. Calculatloi!S for Scrooning His and Scrooning Risks for Chomicals Dotectod in Surface Soil (0 to 2 foot bgs) 
Site 31, North Slope 

Volumo Ill· Baseline RiskAssessmont, Basewide RI/FS 
Fort Ord, California 

Maximum Maximum HI Oral Inhalation Toxicity Values Screening Results 
Chemical Concentration Air Screening Risk 

TCDD-TE 
TotalcPAHs 

mgfkg 
HI 
NA 
DI 
RfD 
mgfkg-day 
kg-day/mg 
1.43E-06 
B(a)P-TE 
TCDD-TE 
cPAHs 

(mgfkg) 

2.81E-05 
0.203 

Milligrams per kilogram. 
Hazard Index. 

Concentration 
(mglm3 ) 

--
--

Not available or not applicable. 

Factor 

1.43E-06 
1.43E-06 

Data inadequate for quantitative risk assessment. 
Reference dose. 
Milligrams per kilogram per day. 
Kilogram-day per milligram. 
1.43 X 10A·6. 
Benzo(a)pyrene toxic equivalents. 

Screening 
Factor 

6.12E-07 
6.12E-07 

2,3,7 ,8-Tetrachlorodiobenzo-p-dioxin toxic equivalents. 
Carcinogenic polycyclic aromatic hydrocarbons. 

Ia/ Calculated to 2 significant figures. 

Risk Oral Oral 
Screening Chronic RfD Slope Factor 

Factor (mgfkg-day) (kg-day/mg) ~ -1 

-- NA 1.5E+05 
-- 3.0E-02 NA 

!bl Evaluation of cancer risks resulting from inhalation exposure was limited to metals with inhalation slope factors. 

. Volume Ill 
u'\riskpro\ftord\screen\31NSSCRN.XLS 
1 1/20)""'"' 

.Harding Lawson Associates 

/"""'. 

Inhalation Hazard 
Slope Factor Quotient 

(kg-day/mg) ~ ·1 Ia/ 

-- NA 
-- 9.7E-o6 

...--.., 

Cancer 
Risk 
/a/ 

2.6E-06 
NA 

Site 31 
2 of2 



Table C14. Calculations for Screening His and Screening Risks for Chemicals Detected in Surface Soil (0 to 2 feet bgs) 
Site 31, South Slope 

Volume Ill - Baseline Risk Assessment, Basewide RIIFS 
Fort Ord, California 

Maximum Maximum HI Oral Inhalation Toxicity Values Screenin~ Results 
Chemical Concentration Air Screening 

Antimony 
Cadmium 
Copper 
TCDD-TE 

mg!kg 
HI 
NA 
01 

(mg!kg) Concentration 

0.34 
1.00 
18.50 

1.84E-06 

Milligrams per kilogram. 
Hazard Index. 

(mg/m3 ) 

-- fbi 
1.15E-05 

--
--

Not available or not applicable. 

Factor 

1.43E-06 
1.43E-06 
1.43E-06 
1.43E-06 

Data inadequate for quantitative risk assessment. 
Reference dose. 
Milligrams per kilogram per day. 
Kilogram-day per milligram. 
3.91 X 10 A-6. 

Risk 
Screening 

Factor 

6.12E-07 
6.12E-07 
6.12E-07 
6.12E-07 

RID 
mg!kg-day 
kg-day/mg 
3.91E-06 
TCDD-TE 2,3,7 ,8-Tetrachlorodibenoz-p-dioxin toxic equivalents. 

/a/ Calculated to 2 significant figures. 

Risk Oral Oral 
Screening Chronic RID Slope Factor 

Factor (mg!kg-day) (kg-daylmg) A -1 

-- 4.0E-04 NA 
1.22E-01 5.0E-04 NA 

-- 3.7E-02 NA 
-- NA 1.5E+05 

fbi Evaluation of cancer risks resulting from inhalation· exposure was limited to metals with inhalation slope factors. 

Volume Ill 
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Inhalation Hazard 
Slope Factor Quotient 

(kg-day/mg) A-1 Ia/ 

-- 1.2E-03 
1.5E+01 2.9E-03 

- - 7.1E-04 
-- NA 

Cancer 
Risk 
Ia/ 

NA 
2.1E-05 

NA 
1.7E-07 
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Table C16. Calculations for Screening His and Screening Risks for Chemicals Detected In Surface Soli (0 to 2 feet bgs), SHe 39 
Volume Ill - Baseline Risk Assessmcmt, Basewide RI/FS 

Maximum 
Chemical Concentration 

(mg/kg) 

2-amino-dinitrotoluene 1.2 
4-amino-dinitrotoluene 1.5 
Antimony 100 
Arsenic 10.5 
Beryllium 66.9 
Bis(2-ethylhexyl)phthalate 0.42 
Cadmium 104 
Chromium (total) /c/ 380 
Copper 12900 
Di-n-cetyl-phthalate 0.055 
HMX 1100 
Lead 4060 
Mercury 0.08 
2-Methylnaphthalene 2.6 
Nickel 344 
Nitroglycerine 8.1 
4-Nitrophenol 0.068 
PETN 1.5 
Pentachlorophenol 0.075 
Phenanthrene 0.21 
Pyrene 0.19 
RDX 16.5 
Selenium 1 
Silver 12.3 

Volume Ill 
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Maximum HI 
Air Screening 

Concentration Factor 
(mg/m3) 

-- fbi 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 

1.21E-04 1.43E-06 
7.69E-04 1.43E-06 

-- 1.43E-06 
1.20E-03 1.43E-06 

-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
- . 1.43E-06 

3.96E-03 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 
-- 1.43E-06 

Fort Ord, California 

Oral Inhalation 
Risk Risk Oral 

Screening Screening Chronic RID 
Factor Factor (mglkg-day) 

6.12E-07 -- 5.00E-04 
6.12E-07 -- 5.00E-04 
6.12E-07 -- 4.00E-04 
6.12E-07 1.22E-01 3.00E-04 
6.12E-07 1.22E-01 5.00E-03 
6.12E-07 -- 2.00E-02 
6.12E-07 1.22E-01 5.00E-04 
6.12E-07 -- l.OOE+OO 
6.12E-07 -- 3.70E-02 
6.12E-07 -- 2.00E-02 
6.12E-07 -- 5.00E-02 
6.12E-07 -- NA 
6.12E-07 -- 3.00E-04 
6.12E-07 -- 6.00E-02 
6.12E-07 1.22E-01 2.00E-02 
6.12E-07 -- NA 
6.12E-07 -- DI 
6.12E-07 -- NA 
6.12E-07 -- 3.00E-02 
6.12E-07 -- 3.00E-01 
6.12E-07 - - 3.00E-02 
6.12E-07 -- 3.00E-03 
6.12E-07 -- 5.00E-03 
6.12E-07 -- 5.00E-03 

Harding Lawson Associates 

Toxicity Values 
Oral Inhalation 

Slope Factor Slope Factor 
(kg-day/mg) A -1 (kg-day/mg) A -1 

3.00E-02 --
3.00E-02 --

NA --
1.75E+OO 1.50E+01 
7.00E+OO 8.40E+OO 
1.40E-02 --

NA 1.50E+01 
NA --
NA - -
NA --
NA --
NA --
DI --
NA --
NA 9.10E-01 
NA --
DI --
NA --

1.20E-01 --
DI --
DI --

1.10E-01 --
NA --
NA --

Screening Results I 
Hazard Cancer 

Quotient Risk 
I /a/ Ia! 
I 

3.4E-03 NA I 

4.3E-03 2.8E-08 ' 
NA NA 

5.0E-02 2.3E-04 
1.9E-02 1.1E-03 
3.0E-05 3.6E-09 
3.0E-01 2.2E-03 
5.4E-04 NA 
5.0E-01 NA 
3.9E-06 NA 
3.1E-02 NA 

NA NA 
3.8E-04 NA 
6.2E-05 NA 
2.5E-02 4.4E-04 

NA NA 
I 

NA NA 
I NA NA 

3.6E-06 5.5E-09 
l.OE-06 NA 
9.0E-06 NA 
7.9E-03 1.1E-06 
2.9E-04 NA 
3.5E-03 NA 
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TableC17. Calculations for Screening His and Screening Risks for Chemicals Detected In Groundwater 
Site 39 - Uppermost Aquifer 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Maximum HI Oral Toxicitv Values Screening Results ! 

Chemical Concentration 

Sodium 
Sulfate 
Zinc 

mg/1 
HI 

(mg/1) 

91.8 
11 

0.0141 

Milligrams per liter. 
Hazard index. 

Screening 
Factor 

. 

2.86E-02 
2.86E-02 
2.86E-02 

NA Not available or not applicable. 

Risk 
Screening 

Factor 

1.22E-02 
1.22E-02 
1.22E-02 

DI 
RID 
mg/kg-day 
kg-day/mg 
2.86E-02 

Data inadequate for quantitative risk assessment. 
Reference dose. 
Milligrams per kilogram per day. 
Kilogram-day per milligram. 
2.86 X 10 A-2. 

/a/ Calculated to 2 significant figures. 
/b/ Chromium (total) was evaluated as chromium III. 

Oral 
Chronic RID 
(mg/kg-day) 

NA 
NA 

J.OOE-01 

Volume Ill 
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~! 
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r-
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Oral Hazard Cancer 
Slope Factor Quotient Risk ! 

(kg-day/mg) A -1 /a/ /a/ ' 

NA NA NA 
NA NA NA 
DI 1.3E-03 NA 
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Table C18. Calculations for Screening His and Screening Risks for Chemicals Detected In Groundwater 
Site 39 - Paso Robles Aquifer 

Chemical 

Antimony 
Arsenic 
Bromide 
Calcium 
Chloride 
Chromium (total) /b/ 
Copper 
Iron 
Magnesiuim 
Mercury 
Nitrate as N 
Nitrite as N 
Potassium 

Volume Ill 
u'\riskpro\ftordlscreen\39PRSCN.XLS 
11/20/94 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Maximum HI Oral Toxicity Values 
Concentration Screening Risk Oral Oral 

(mgt!) Factor Screening Chronic RID Slope Factor 
Factor ( mg/kg-day) (kg-day/mg) ~ -1 

0.0136 2.86E-02 1.22E-02 4.00E-04 NA 
0.0057 2.86E-02 1.22E-02 3.00E-04 1.75E+OO 

0.51 2.86E-o2 1.22E-02 NA NAS 
27 2.86E-02 1.22E-02 NA NA 

112 2.86E-02 1.22E-02 NA NA 
0.0049 2.86E-02 1.22E-02 1.00E+OO NA 
0.0053 2.86E-02 1.22E-02 3.70E-02 NA 
0.0485 2.86E-02· 1.22E-02 DI NA 

10.3 2.86E-02 1.22E-o2 NA NA 
0.00031 2.86E-02 1.22E-02 3.ooE-04 DI 

1.5 2.86E-02 1.22E-02 1.60E+OO NA 
0.9 2.86E-oz 1.22E-02 l.OOE-01 NA 

4.77 2.86E-02 1.22E-02 NA NA 

Harding Lawson Associates 

Screening Results 
Hazard Cancer 

Quotient Risk 
/a/ Ia/ 

9.7E-01 NA 
5.4E-01 1.2E-04 

NA NA 
NA NA 
NA NA 

1.4E-04 NA 
4.1E-03 NA 

NA NA 
NA NA 

3.0E-02 NA 
2.7E-02 NA 
2.6E-01 NA 

NA NA 
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Table C18. Calculations for Screening His and Screening Risks for Chemicals Detected In Groundwater 
Site 39 - Paso Robles Aquifer 

Volume Ill - Basoline Risk Assossment, Basewide RI/FS 
Fort Ord, California 

Maxinnun HI 
Chemical Concentration Screening 

Sodium 
Sulfate 
Zinc 

mg/l 
HI 
NA 

(mg/l) 

143 
91 

0.0181 

Milligrams per liter. 
Hazard index. 

Factor 

2.86E-02 
2.86E-02 
2.86E-02 

Not available or not applicable. 

Oral 
Risk 

Screening 
Factor 

1.22E-02 
1.22E-02 
1.22E-02 

DI 
RID 
mglkg-day 
kg-day/mg 
2.86E-02 

Data inadequate for quantitative risk assessment. 
Reference dose. 
Milligrams per kilogram per day. 
Kilogram-day per milligram. 
2.86 X 10 A -2. 

Ia/ Calculated to 2 significant figures. 
fbi Chromium [total) was evaluated as chromium III. 

Toxicity Values 
Oral Oral 

Chronic RID Slope Factor 
[mglkg-day) [kg-day/mg) A-1 

NA NA 
NA NA 

3.00E-01 DI 

Volume Ill 
u:\riskpro\ftord\screen\39PRSCN.XLS 

Harding Lawson Associates 

'lf-" _,.--.,. 

Screening Results 
Hazard Cancer 

Quotient Risk 
Ia/ /a/ 

NA NA 
NA NA 

1.7E-03 NA 

. 

~ 
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mg/kg 

kg/kg-day 

mglkgiday 

mg/m' 

m3/kg-day 

E 

mg/1 

!/kg-day 

PAHs 

TCDD-TE 

B(a)P-TE 

N 

p 
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Milligrams per kilogram. 

Kilograms per kilogram per day. 

Milligrams per kilogram per day. 

Milligrams per cubic meter. 

Cubic meters per kilogram per day. 

Denotes scientific notation. 

Milligrams per liter. 

Liters per kilogram per day. 

Polycyclic aromatic hydJ.·oc•ubons. 

2,3,7,8-Tetracblorodibenzo-p-dioxin toxic equivalents. 

Benzo(a)pyrene toxic equivalents. 

Nitrogen. 

Phosphorus. 
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Table El. Hazard Quotient and Index Detail 
Commercial Worker - Average Scenario, Sites 2 and 12 - Site 2 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Chemical Concentration Factor Factor Intake Dose 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kgtday) 
Antimony 3-56E+OO 1.00E+OO 2.06E·06 7.33E·08 4.00E-04 
Arsenic 2.30E+OO 3.00E+OO 2.06E-06 1.42E·07 3.00E·04 
Cadmium 2.61E+OO 1.00E·01 2.06E-06 5.38E-09 5.00E·04 
Copper 1.56E+02 1.00E+OO 2.06E-06 3.22E-06 3.70E·02 
Mercury 1.07E+OO 1.00E+OO 2.06E-06 2.20E-08 3.00E-04 
Silver 8.90E+OO 1.00E+OO 2.06E-06 1.83E-07 5.00E-03 
Thallium (as Thallic oxide) 2.60E·01 1.00E+OO 2.06E-06 5.36E-09 7.00E·05 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) ( kgtkg-day) (mgtkg/day) (mg/kgtday) 
Antimony 3.56E+OO 1.00E+02 2.45E-07 8.72E-07 4.00E·04 
Arsenic 2.30E+OO 1.00E+02 2.45E·07 5.63E-07 3.00E-04 
Cadmium 2.61E+OO 1.00E+02 2.45E-07 6.39E·07 5.00E-04 
Copper 1.56E+02 1.00E+02 2.45E-07 3.83E-05 3.70E·02 
Mercury 1.07E+OO 1.00E+02 2.45E-07 2.62E·07 3.00E·04 
Silver 8.90E+OO 1.00E+02 2.45E-07 2.18E-06 5.00E-03 
Thallium (as .Thallic oxide) 2.60E·01 1.00E+02 2.45E·07 6.37E-08 7.00E·05 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kgtday) 
Antimony 4.09E·08 1.00E+02 6.50E·02 2.66E-09 4.00E·04 
Arsenic 2.64E·08 1.00E+02 6.50E-02 1. 72E·09 3.00E-04 
Cadmium 3.00E-08 1.00E+02 6.50E-02 1.95E·09 S.OOE-04 
Copper 1.80E-06 1.00E+02 6.50E-02 1.17E-07 3.70E·02 
Mercury 1.23E-08 1.00E+02 6.50E-02 8.00E·10 9.00E-05 
Silver 1.02E-07 1.00E+02 6.50E-02 6.65E-09 5.00E-03 
Thallium (as Thallic oxide) 2.99E·09 1.00E+02 6.50E·02 1.94E-10 7.00E·05 
Pathway Total 

Multipathway Total 

C:\PDOX35\RISK2\FTORDBRA\RR_HIST 18:05:13 11/16/94 

Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

1.83E·04 1.91% 
4.74E·04 4.95% 
1.08E·05 .11% 
8.71E-05 .91% 
7.35E-05 .77% 
3.67E·05 .38% 
7.65E-05 .80% 
9.42E-04 9.83% 

2.18E-03 22.77% 
1.88E-03 19.64% 
1.28E·03 13.37"~ 

1.04E·03 10.86% 
8.74E·04 9.13% 
4.36E·04 4.55% 
9.10E-04 9.50% 
8.60E-03 89.82% 

6.65E·06 .07% 
5.73E·06 .06% 
3.90E·06 .04% 
3.16E·06 .03% 
8.89E·06 .09% 
1.33E-06 .01% 
2. 78E-06 .03% 
3.24E-05 .33% 
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Table El. Estimated Cancer Risk Detail 
Commercial Worker - Average Scenario, Sites 2 and 12 - Site 2 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 
chemical Concentration Factor Factor Intake Factor 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.30E+OO 3.00E+OO 2.95E-07 2.04E-08 1-75E+OO 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.30E+OO 1.00E+02 3.49E·08 8,03E-08 1.75E+OO 
Pathway Total 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.64E-08 1.00E+02 9.28E-03 2.45E·10 1.50E+01 
Cadmium 3.00E-08 1.00E+02 9.28E-03 2.79E-10 1. 50E+01 
Pathway Total 

Multipathway Total 
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( 

Percent of 
Receptor 

Cancer Cancer 
Risk · Risk 

3.56E-08 19.40% 
3.56E-08 19.40% 
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Chemical 

Table E2. Hazard Quotient and Index Detail 
Commercial Worker - RME Scenario, Sites 2 and 12 - Site 2 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Dermal Contact with Soil 

<mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.91E+01 1.00E+OO 1.85E·05 3.54E·06 4.00E·04 
Arsenic 3. 70E+OO 3.00E+OO 1.85E·05 2.05E·06 3.00E·04 
Cadmium 1.44E+01 1.00E·01 1.85E·05 2.67E-07 S.OOE-04 
Copper 9.53E+02 1.00E+OO 1.85E·05 1. 76E·04 3.70E·02 
Mercury 4.53E+OO 1.00E+OO 1.85E·05 8.38E·07 3.00E·04 
SiLver 4.87E+01 1.00E+OO 1.85E·05 9.01E·06 S.OOE-03 
Thallium (as Thallic oxide) 5.30E·01 1.00E+OO 1.85E·05 9.80E·08 7.00E·05 
Pathway Total 

Pathway: Ingestion of Soil 

<mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.91E+01 1.00E+02 4.89E·07 9.36E·06 4.00E·04 
Arsenic 3. 70E+OO 1.00E+02 4.89E·07 1.81E·06 3.00E·04 
Cadmium 1.44E+01 1.00E+02 4.89E·07 7.05E·06 5.00E·04 
Copper 9.53E+02 1.00E+02 4.89E·07 4.66E·04 3.70E·02 
Mercury 4.53E+OO 1.00E+02 4.89E·07 2.22E·06 3.00E·04 
Silver 4.87E+01 1.00E+02 4.89E·07 2.38E·05 5.00E·03 
Thallium (as Thallic oxide) 5.30E·01 1.00E+02 4.89E·07 2.59E·07 7.00E·05 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.20E·07 1.00E+02 9.78E·02 2.15E·08 4.00E·04 
Arsenic 4.26E·08 1.00E+02 9.78E·02 4.16E·09 3.00E·04 
Cadmium 1.66E·07 1.00E+02 9.78E·02 1.62E·08 5.00E·04 
Copper 1.10E·05 1.00E+02 9. 78E·02 · 1.07E·06 3.70E·02 
Mercury 5.21E·08 1.00E+02 9.78E·02 5.09E·09 9.00E·05 
Silver 5.60E·07 1.00E+02 9.78E·02 5.48E·08 S.OOE-03 
Thallium (as Thallic oxide) 6.10E·09 1.00E+02 9. 78E·02 5.96E·10 7.00E·05 
Pathway Total 

Multipathway Total 
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Percent of 
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Hazard Hazard 
Quotient Index 

8.86E·03 8.93% 
6.85E·03 6.91% 
5.33E·04 .54% 
4.76E·03 4.80% 
2.79E·03 2.81% 
1.80E·03 1.82% 
1.40E·03 1.41% 
2.70E·02 27.22% 

2.34E·02 23.60% 
6.03E·03 6.08% 
1.41E·02 14.22% 
1.26E·02 12.71% 
7.38E·03 7.44% 
4.76E·03 4.80% 
3.70E·03 3.73% 
7.20E·02 72.58% 

5.38E·05 .05% 
1.39E·05 .01% 
3.24E·05 .03% . 
2.90E·05 .03% 
5.66E·05 .06% 
1.10E·05 .01% 
8.52E·06 .01% 
2.05E·04 .20% 
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Chemical 

Table E2. Estimated Cancer Risk Detail 
Commercial Worker - RME Scenario, Sites 2 and 12 - Site 2 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 
Concentration Factor Factor Intake Factor 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 3.70E+OO 3.00E+OO 6.59E-06 7.31E-07 1-75E+OO 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 3.70E+OO 1.00E+02 1. 75E-07 6.48E-07 1.75E+OO 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 4.26E-08 1.00E+02 3.49E·02 1.48E-09 1-50E+01 
Cadmium 1.66E·07 1-00E+02 3.49E-02 5.78E·09 1.50E+01 
Pathway Total 

Multipathway Total 
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Table E3. Hazard Quotient and Index Detail 
Resident Ages 0-6 - Average Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide Rl/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Chemic·a l Concentration Factor Factor Intake Dose 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.36E+OO 1.00E+OO 1.46E·05 1.99E·07 4.00E·04 
Arsenic 1.87E+OO 3.00E+OO 1. 46E • 05 8.19E-07 3.00E-04 
Beryl! ium 1.50E·01 1.00E+OO 1.46E·05 2.19E·08 5.00E·03 
Bis(2·ethylhexyl)phthalate 9.58E·01 1. OOE+01 1.46E·05 1.40E-06 2.00E·02 
Cadmium 1. 77E+OO 1.00E-01 1.46E-05 2.58E·08 5.00E·04 
Total carcinogenic PAHs 3.17E-01 1. 50E+01 1.46E·05 6.94E·07 3.00E-02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.36E+OO 1.00E+02 2. 57E -06 3.50E-06 4.00E·04 
Arsenic 1.87E+OO 1.00E+02 2.57E-06 4.81E·06 3.00E·04 
Beryllium 1.50E·01 1.00E+02 2.57E-06 3.86E-07 5.00E·03 
Bis(2·ethylhexyl)phthalate 9.58E-01 1.00E+02 2.57E·06 2.46E-06 2.00E-02 
Cadmium 1. 77E+OO 1.00E+02 2.57E·06 4.55E-06 5,00E-04 
Total Carcinogenic PAHs 3.17E-01 1.00E+02 2.57E·06 8.15E-07 3.00E-02 
Pathway Total 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg/kg/day) (mg/kg/day) 
AnHmony 1.56E-08 1.00E+02 1. 70E+OO 2.66E·08 4.00E-04 
Arsenic 2.15E-08 1.00E+02 1. 70E+OO 3.66E-08 3.00E·04 
Beryl! ium 1. 73E-09 1.00E+02 1. 70E+OO 2.94E-09 5.00E·03 
Bis(2-ethylhexyl)phthalate 1.10E-08 1.00E+02 1. 70E+OO 1.87E·08 2.00E·02 
Cadmium 2.04E·08 1.00E+02 1. 70E+OO 3.46E·08 5.00E·04 
Total Carcinogenic PAHs 3.65E·09 1.00E+02 1. 70E+OO 6.20E-09 3.00E·02 
Pathway Total 

Pathway: Ingestion of Groundwater 

<ms/1 l (percent) (!/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 3.38E-03 1.00E+02 2.05E-02 6.93E·05 4.00E·04 
Copper 4.32E-03 1.00E+02 2.05E-02 8.86E·05 3.70E-02 
1,1-Dichloroethene 1.10E·03 1.00E+02 2.05E·02 2.25E-05 9.00E·03 
1,2-Dichloroethene (total) 9.80E·03 1.00E+02 2.05E·02 2.01E·04 9.00E·03 
Manganese 7.66E·02 1.00E+02 2.05E·02 1.57E·03 1.40E·01 
Mercury 1.10E·04 1 . OOE+02 2.05E·02 2.26E-06 3.00E·04 
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Percent of 
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Hazard Hazard 
Quotient Index 

4.96E-04 .14% 
2. 73E·03 .78% 
4.38E-06 .00% 
6.99E·05 .02% 
5.17E-05 .01% 
2.31E·05 .01% 
3.38E-03 .96% 

8.74E-03 2.48% 
1.60E·02 4.54% 
7.71E·05 .02% 
1.23E-04 .03% 
9.10E-03 2.58% 
2. 72E-05 .01% 
3.41E·02 9.66% 

6.65E·05 .02% 
1.22E-04 .03% 
5.88E-07 .00% 
9.36E·07 .00% 
6.92E-05 .02% 
2.07E·07 .00% 
2.59E·04 .07% 

1. 73E·01 49.14% 
2.39E·03 .68% 
2.51E-03 .71% 
2.23E·02 6.33% 
1.12E-02 3.18% 
7.52E-03 2.14% 
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Chemical 

Table E3. Hazard Quotient and Index Detail 
Resident Ages 0-6 - Average Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption lntake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) ( l/kg·day) (mg/kg/day) (mg/kg/day) 
Methylene chloride 2.49E·03 1.00E+02 2.05E·02 5.10E·05 6.00E·02 
Nickel 1.50E·02 1 .OOE+02 2.05E·02 3.07E·04 2.00E·02 
Nitrate as N 7.09E·03 1.00E+02 2.05E·02 1 .45E·04 1.60E+OO 
Tetrachloroethene 9.28E·03 1.00E+02 2.05E·02 1 .90E·04 1.00E·02 
Trichloroethene 1. 76E-02 1.00E+02 2.05E·02 3.61E·04 6.00E·03 
Pathway Total 

Multipathway Total 
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Table E3. Estimated Cancer Risk Detail 
Resident Ages 0-6 - Average Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 
Chemlcal Concentration Factor Factor Intake Factor 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.87E+OO 3.00E+OO 1.25E·06 7.01E-08 1. 75E+OO 
B(a)P·TE 1.49E-02 1.50E+01 1.25E·06 2. 79E·09 1.20E+01 
Beryllium 1.50Ec01 1.00E+OO 1.25E-06 1.87E-09 7.00E+OO 
Bis(2·ethylhexyl)phthalate 9.58E-01 1.00E+01 1.25E-06 1.20E-07 1.40E-02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent> (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 1.87E+OO 1.00E+02 2.20E·07 4.11E·07 1. 75E+OO 
B(a)P·TE 1. 49E- 02 1.00E+02 2.20E·07 3.28E-09 1.20E+01 
Beryl l iurn 1.50E-01 1.00E+02 2.20E-07 3.30E-08 7 .OOE+OO 
Bis(2·ethylhexyl)phthalate 9.58E-01 1.00E+02 2.20E-07 2.11E-07 1.40E-02 
Pathway Total 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.15E·08 1.00E+02 1.46E·01 3.14E·09 1.50E+01 
B(a)P-TE 1.72E·10 1.00E+02 1.46E-01 2.51E-11 1.20E+01 
Beryllium 1.73E·09 1.00E+02 1.46E·01 2.53E-10 8.40E+OO 
Bis(2·ethylhexyl)phthalate 1.10E-08 1.00E+02 1.46E·01 1.61E-09 8.40E-03 
Cadmium 2.04E·08 1.00E+02 1.46E·01 2.97E-09 1.50E+01 
Pathway Total 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) ( l/kg-day) (mg/kg/day) (mg/kg/day) 
1,2-Dichloroethane 1.23E-03 1.00E+02 1. 76E-03 2.16E-06 9.10E-02 
1,1-Dichloroethene 1.10E·03 1.00E+02 1.76E·03 1.94E·06 6.00E·01 
Methylene chloride 2.49E·03 1.00E+02 1. 76E·03 4.38E-06 1.40E-02 
Tetrachloroethene 9.28E-03 1.00E+02 1. 76E-03 1.63E-05 5.10E-02 
Trichloroethene 1. 76E-02 1.00E+02 1.76E-03 3.10E·05 1.50E·02 
Pathway Total 
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Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

1.23E·07 3.09% 
3.35E-08 .84% 
1.31E-08 .33% 
1.68E·09 .04% 
1. 71E·07 4.30% 

7.20E·07 18.11% 
3.93E-08 .99% 
2.31E-07 5.81% 
2.95E-09 .07% 
9.93E-07 24.98% 

4. 71E·08 1.18% 
3.01E-10 .01% 
2.12E-09 .05% 
1.35E·11 .00% 
4.46E-08 1.12% 
9.41E-08 2.36% 

1.97E·07 4.96% 
1.16E-06 29.18% 
6.14E-08 1.54% 
8.33E-07 20.96% 
4.65E·07 11.70% 
2.72E·06 68.34% 
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Chemical 

Multipathway Total 

Table E3. Estimated Cancer Risk Detail 
Resident Ages 0-6 - Average Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

ChemicaL Absorption J ntake 
Concentration Factor Factor 

Daily 
Intake 

Slope 
Factor 
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Table E4. Hazard Quotient and Index Detail 
Resident Ages 0-6 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Chemical Concentration Factor Factor Intake Dose 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 5.06E+OO 1.00E+OO 6.43E·05 3.25E·06 4.00E-04 
Arsenic 4.48E+OO 3.00E+DO 6.43E·D5 8.64E-06 3.00E-04 
Beryll hrn 2.90E-D1 1.DDE+OO 6.43E-05 1.86E-07 S.OOE-03 
Bis(2-ethylhexyl)phthalate 6.25E+OO 1.00E+01 6.43E·05 4.02E-05 2.00E-02 
Cadmium 9.96E+OO 1.00E·01 6.43E·D5 6.40E·07 S.OOE-04 
Total Carcinogenic PAHs 8.42E-01 1.50E+01 6.43E-05 8.12E-06 3.00E-02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 5.06E+OO 1.00E+02 1.37E·05 6.93E·05 4.00E·04 
Arsenic 4.48E+OO 1.00E+02 1.37E·05 6.14E·05 3.00E-04 
Beryllium 2.90E-01 1.00E+02 1.37E-05 3.97E-06 S.OOE-03 
Bis(2-ethylhexyl)phthalate 6.25E+OO 1.DOE+02 1.37E-05 8.56E-05 2.00E-02 
Cadmium 9.96E+OO 1.00E+02 1.37E-05 1.36E·04 S.ODE-04 
Total Carcinogenic PAHs 8.42E-01 1.00E+02 1.37E-05 1.15E-05 3.00E-02 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 5.82E-08 1.00E+02 2.04E+OO 1.19E-07 4.00E-04 
Arsenic 5.15E-08 1.00E+02 2.04E+OO 1.05E-07 3.00E-04 
Beryllium 3.34E-09 1.00E+02 2.04E+OO 6.81E·09 S.OOE-03 
Bis(2-ethylhexyl)phthalate 7.18E-08 1.00E+02 2.04E+OO 1.47E·07 2.00E-02 
Cadmium 1.15E-07 1.00E+02 2.04E+OO 2.34E·07 S.OOE-04 
Total Carcinogenic PAHs 9.68E-09 1.00E+02 2.04E+OO 1.97E-08 3.00E·02 
Pathway Total 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) (l/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 7.90E-03 1.00E+02 2. 74E-02 2.16E·04 4.00E·04 
Copper 1.23E-02 1.00E+02 2. 74E-02 3.37E·04 3.70E-02 
1,1~Dichloroethene 1.30E·03 1.00E+02 2.74E·02 3.56E-05 9.00E·03 
i,2NDichloroethene (total) 3.58E-02 1.00E+02 2.74E·02 9.81E·04 9.00E-03 
Manganese 3.74E·01 1.00E+02 2. 74E·02 1.02E-02 1.40E·01 
Mercury 1.90E-04 1.00E+02 2. 74E-02 5.21E·06 3.00E·04 
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Percent of 
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Hazard Hazard 
Quotient Index 

8.13E-03 .43% 
2.88E-02 1.51% 
3.73E-05 .00% 
2.01E-03 .11% 
1.28E·03 .07% 
2.71E-04 .01% 
4.05E-D2 2.13% 

1. 73E·01 9.09% 
2.05E-01 10.77". 
7.95E-04 .04% 
4.28E-03 .22% 
2.73E·01 14.34% 
3.85E-04 .02% 
6.56E-01 34.48% 

2.97E·04 .02% 
3.50E·04 .02% 
1.36E·06 .00% 
7.33E·06 .00% 
4.67E·04 .02% 
6.58E-07 .00% 
1.12E·03 .06% 

5.41E-01 28.41% 
9.11E·03 .48% 
3.96E·03 .21% 
1.09E·01 5.72% 
7.32E-02 3.84% 
1. 74E·02 .91% 
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Chemical 

Table E4. Hazard Quotient and Index Detail 
Resident Ages 0-6 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Ingestion of Groundwater 

(mg/ l) (percent) ( l/kg·day) (mg/kg/day) (mg/kg;day) 
Methylene chloride 2.77E·03 1.00E+02 2.74E·02 7.59E·05 6.00E·02 
Nickel 2.73E·02 1.00E+02 2.74E·02 7.48E·04 2.00E·02 
Nitrate as N 1.42E·02 1.00E+02 2.74E·02 3.89E·04 1.60E+OO 
Tetrachloroethene 2.90E·02 1.00E+02 2.74E·02 7.95E·04 1.00E·02 
Trichloroethene 7.31E·02 1.00E+02 2.74E·02 2.00E·03 6.0DE·03 
Pathway Total 

Multipathway Total 
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1.26E·03 .07% 
3.74E·02 1.96% 
2.43E·04 .01% 
7.95E·02 4.18% 
3.34E·01 17.54% 
1.21E+OO 63.33% 
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Table E4. Estimated Cancer Risk Detail 
Resident Ages 0-6 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 
Chemical Concentration Factor Factor Intake Factor 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) Cmg/kg/day) (mg/kg/day) 
Arsenic 4.48E+OO 3.00E+OO 5.51E-D6 7.41E-07 1.75E+OO 
B(a)P-TE 3.52E-02 1.50E+01 5.51E-06 2.91E-08 1.20E+01 
Beryllium 2.90E-01 1.00E+OO 5.51E-06 1.60E-08 7.00E+OO 
B!sC2-ethylhexyl)phthalate 6.25E+OO 1.00E+01 5.51E-06 3.44E-06 1.40E-02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) Cmg/kg/day) 
Arsenic 4.48E+OO 1.00E+02 1.17E-06 5.24E-06 1.75E+OO 
B(a)P-TE 3.52E-02 1.00E+02 1.17E-06 4.12E-08 1.20E+01 
Beryl l illll 2.90E-01 1.00E+02 1.17E-06 3.39E-07 7.00E+OO 
BisC2-ethylhexyl)phthalate 6.25E+OO 1.00E+02 1.17E-06 7.31E-06 1.40E-02 
Pathway Total 

Pathway: Inhalation of Dust from outdoor Air 

Cmg/m'3) (percent) (m'3/kg·day) (mg/kg/day) Cmg/kg/day) 
Arsenic 5.15E-08 1.00E+02 1. 75E-01 9.02E-09 1.50E+01 
B(a)P·TE 4.05E-10 1.00E+02 1. 75E-01 7.09E-11 1.20E+01 
Beryllium 3.34E-09 1.00E+02 1. 75E·01 5.84E-10 8.40E+OO 
Bis(2·ethylhexyl)phthalate 7.18E·08 1.00E+02 1. 75E-01 1.26E-08 8.40E-03 
Cadmium 1.15E-07 1.00E+02 1. 75E-01 2.00E·08 1.50E+01 
Pathway Total 

Pathway: Ingestion of Groundwater 

(mg/1) . (percent) C 1/kg-day) Cmg/kg/day) Cmg/kg/day) 
1,2~Dichloroethane 1.50E·03 1. OOE+02 2.35E-03 3.53E·06 9.10E·02 
1,1-Dichloroethene 1.30E-03 1.00E+02 2.35E-03 3.05E-06 6.00E-01 
Methylene chloride 2.77E·03 1.00E+02 2.35E-03 6.51E·06 1.40E·02 
Tetrachloroethene 2.90E·02 1.00E+02 2.35E-03 6.82E·05 5.10E-02 
Trichloroethene 7.31E·02 1.00E+02 2.35E-03 1. 72E-04 1.50E·02 
Pathway Total 
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Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

1.30E-06 5.73% 
3.49E-07 1.54% 
1.12E-07 .49% 
4.82E-08 .21% 
1.81E-06 7. m: 

9.17E-06 40.40% 
4.94E-07 2.18% 
2.38E-06 10.48% 
1.02E-07 .45% 
1.21E-05 53.51% 

1.35E-07 .59% 
8.51E·10 .00% 
4.91E-09 .02% 
1.05E·10 .00% 
3.01E-07 1.33% 
4.42E-07 1.94% 

3.21E-07 1.41% 
1.83E·06 8.06% 
9.11E·08 .40% 
3.48E-06 15.33% 
2.58E-06 11.37% 
8.30E·06 36.57% 
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Chemical 

Muttipathway Total 

Table E4. Estimated Cancer Risk Detail 
Resident Ages 0-6 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption l ntake 
Concentration Factor Factor 

Daily 
lntake 

Slope 
Factor 
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Table E5. Hazard Quotient and Index Detail 
Resident Ages 6-9 - Average Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Oai ly Reference 
Chemical Concentration Factor Factor Intake Dose 

Pathway: Dermal Contact with Soil 

Cmg/kg) (percent) (kg/kg· day) (mg/kg/day) (mg/kg/day) 
Antimony 1.36E+OO 1.00E+OO 9.72E·06 1.32E·07 4.00E·04 
Arsenic 1.87E+OO 3.00E+OO 9.72E·06 5.45E·07 3.00E·04 
Beryllium 1.50E·01 1.00E+OO 9.72E·06 1.46E·OB 5.00E·03 
Bis(2·ethylhexyl)phthalate 9.58E·01 1. OOE+01 9.72E·06 9.31E·07 2.00E·02 
Cadmium 1. 77E+OO 1. ODE ·01 9.72E·06 1.72E·OB 5.00E·04 
Total Carcinogenic PAHs 3.17E·01 1. SOE+01 9.72E·06 4.62E·07 3.00E·02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) Ckg/kg·day) (mg/kg/day) Cmg/kg/day) 
Antimony 1.36E+OO 1.00E+02 1.49E·06 2.03E·06 4.00E·04 
Arsenic 1.87E+OO 1.00E+02 1.49E·06 2.79E·06 3.00E·04 
Beryll ill!l 1.50E·01 1.00E+02 1.49E·06 2.24E·07 5.00E·03 
Bis(2·ethylhexyl)phthalate 9.58E·01 1.00E+02 1.49E·06 1.43E·06 2.00E·02 
Cadmium 1. 77E+OO 1.00E+02 1.49E·06 2.64E·06 5.00E·04 
Total Carcinogenic PAHs 3.17E·01 1. OOE+02 1.49E·06 4.72E·07 3.00E·02 
Pathway Total 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m"3) (percent) Cm'3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 1.56E·OB 1.00E+02 1.24E+OO 1.94E·OB 4.00E·04 
Arsenic 2.15E·OB 1 . OOE+02 1.24E+OO 2.67E·OB 3.00E·04 
Beryllium 1.73E·09 1 . OOE+02 1.24E+OO 2.15E·09 5.00E·03 
Bis(2·ethylhexyl)phthalate 1.10E·OB 1.00E+02 1.24E+OO 1.37E·OB 2.00E·02 
Cadmium 2.04E·OB 1.00E+02 1.24E+OO 2.52E·OB 5.00E·04 
Total Carcinogenic PAHs 3.65E·09 1.00E+02 1.24E+OO 4.53E·09 3.00E·02 
Pathway Total 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) C l/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 3.38E·03 1.00E+02 1.49E·02 5.04E·05 4.00E·04 
Copper 4.32E·03 1.00E+02 1.49E·02 6.44E·05 3.70E·02 
1,1·0ichloroethene 1.10E·03 1.00E+02 1.49E·02 1.64E·05 9.00E·03 
1,2·Dichloroethene (total) 9.BOE·03 1.00E+02 1.49E·02 1.46E·04 9.00E·03 
Manganese 7.66E·02 1.00E+02 1.49E·02 1.14E·03 1.40E·01 
Mercury 1.10E·04 1.00E+02 1.49E·02 1.64E·06 3.00E·04 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

3,30E·04 .13% 
1.82E·03 .73% 
2.92E·06 .00% 
4.65E·05 .02% 
3.44E·OS .01% 
1.54E·OS .01% 
2.2SE·03 .90% 

5.07E·03 2.02% 
9.29E·03 3.70% 
4.47E·05 .02% 
7.13E·05 .03% 
5.27E·03 2.10% 
1.57E·05 .01% 
1.98E·02 7.88% 

4.85E·05 .02% 
8.89E·05 .04% 
4.29E·07 .00% 
6,83E·07 .00% 
5.05E·05 .02% 
1.51E·07 .00% 
1.89E·04 .08% 

1.26E·01 50.21% 
1. 74E·03 .69% 
1.82E·03 .73% 
1.62E·02 6.46% 
8.15E·03 3.25% 
5.46E·03 2.18% 
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Chemical 

Table E5. Hazard Quotient and Index Detail 
Resident Ages 6-9 - Average Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Ingestion of Ground~ater 

(mg/l) (percent) ( l;kg-day) (mg/kg/day) (mg/kg/day) 
Methylene chloride 2.49E-03 1.00E+02 1.49E-02 3. 71E·05 6.00E-02 
Nickel 1.50E-02 1. OOE+02 1.49E-02 2.24E·04 2.00E-02 
Nitrate as N 7.09E-03 1.00E+02 1.49E-02 1.06E-04 1.60E+OO 
Tetrachloroethene 9.28E-03 1.00E+02 1.49E-02 1.38E-04 1.00E-02 
Trichloroethene 1. 76E-02 1.00E+02 1.49E-02 2.62E-04 6.00E-03 
Pathway Total 

Multipathway Total 
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( 

Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

6.18E·04 .25% 
1.12E-02 4.46% 
6.60E-05 .03% 
1.38E-02 5.50% 
4.37E-02 17.41% 
2.29E-01 91.17'.( 

3E-01 

( 
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Table ES. Estimated Cancer Risk Detail 
Resident Ages 6-9 - Average Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 
Chemical Concentration Factor Factor Intake Factor 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1. 87E+OO 3.00E+OO 4.16E·07 2.33e··o8 1. 75E+OO 
B(a)P·TE 1.49E·02 1. 50E+01 4.16E·07 9.30E·10 1.20E+01 
Beryl! ium 1.50E-01 1.00E+OO 4.16E·07 6.24E·10 7.00E+OO 
BisC2·ethylhexyl)phthalate 9.58E·01 1.00E+01 4.16E·07 3.98E·08 1.40E·02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.87E+OO 1.00E+02 6.37E·08 1.19E-07 1. 75E+OO 
B(a)P·TE 1.49E-02 1.00E+02 6.37E-08 9.49E·10 1.20E+01 
Beryl! ium 1.50E-01 1.00E+02 6.37E·08 9.56E·09 7.00E+OO 
Bis(2-ethylhexyl)phthalate 9.58E·01 1.00E+02 6.37E·08 6.10E·08 1.40E·02 
Pathway Total 

Pathway: Inhalation of Oust from Outdoor A1 r 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.15E·08 1.00E+02 5.30E·02 1.14E·09 1.50E+01 
B(a)P·TE 1.72E·10 1.00E+02 5.30E·02 9.12E·12 1.20E+01 
Beryl! ium 1. 73E-09 1.00E+02 5.30E·02 9.17E-11 8.40E+OO 
Bis(2·ethylhexyl)phthalate 1.10E-08 1.00E+02 5.30E-02 5.84E·10 8.40E·03 
Cadmium 2.04E-08 1.00E+02 5.30E·02 1.08E·09 1.50E+01 
Pathway Total 

Pathway: Ingestion of GroundWater 

(mg/l) (percent) (l/kg-day) (mg/kg/day) Cmg/kg/day) 
1,2-Dfchloroethane 1.23E-03 1.00E+02 6.37E·04 7.84E-07 9.10E-02 
1,1-Dichloroethene 1.10E·03 1.00E+02 6.37E·04 7.01E·07 6.00E·01 
Methylene chloride 2.49E·03 1.00E+02 6,37E·04 1.59E·06 1.40E·02 
Tetrachloroethene 9.28E·03 1.00E+02 6.37E·04 5.91E·06 5.10E·02 
Tri ch l oroethene 1. 76E-02 1.00E+02 6.37E·04 1.12E·05 1.50E·02 
Pathway Total 
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Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

4.08E·08 3.00% 
1.12E·08 .82% 
4.37E·09 .32% 
5.58E·10 .04% 
5.69E·08 4.18% 

2.08E·07 15.29% 
1.14E·08 .84% 
6.69E·08 4.92% 
8.54E·10 .06% 
2.87E-07 21.11% 

1.71E·08 1.26% 
1.09E·10 .01% 
7.70E·10 .06% 
4.90E·12 .00% 
1.62E·08 1.19% 
3.42E·08 2.52% 

7 .13E·08 5.24% 
4.20E·07 30.86% 
2.22E·08 1.63% 
3.01E-07 22.12% 
1.68E·07 12.35% 
9.82E·07 72.20% 
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Chemical 

Multipathway Total 

Table ES. Estimated Cancer Risk Detail 
Resident Ages 6-9 - Average Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake 
Concentration Factor Factor 

Oai ly 
Intake 

Slope 
Factor 
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Table E6. Hazard Quotient and Index Detail 
Resident Ages 6-18 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Dally Reference 
.Chemical Concentration Factor Factor Intake Dose 

Pathway: Dermal Contact with Soil 

Cmg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 5.06E+OO 1 .OOE+OO 3.47E·05 1. 76E·06 4.00E-04 
Arsenic 4.48E+OO 3.00E+OO 3.47E·05 4.66E-06 3.00E·04 
Beryllium 2.90E-01 1.00E+OO 3.47E·05 1.01E-07 S.OOE-03 
Bis(2-ethylhexyl)phthalate 6.25E+OO 1, OOE+01 3.47E·05 2.17E·05 2.00E·02 
Cadmium 9.96E+OO 1.00E-01 3.47E·05 3.46E·07 S.OOE-04 
Total Carcinogenic PAHs 8.42E-01 1.50E+01 3.47E·05 4.38E-06 3.00E-02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 5.06E+OO 1.00E+02 2.31E·06 1.17E·05 4.00E·04 
Arsenic 4.48E+OO 1.00E+02 2.31E·06 1.03E-05 3.00E·04 
Beryllium 2.90E-01 1.00E+02 2.31E·06 6.70E-07 S.OOE-03 
Bis(2·ethylhexyl)phthalate 6.25E+OO 1.00E+02 2.31E-06 1 .44E·05 2.00E-02 
Cadmium 9.96E+OO 1.00E+02 2.31E·06 2.30E·05 S.OOE-04 
Total Carcinogenic PAHs 8.42E·01 1. 00E+02 2.31E-06 1.95E·06 3.00E-02 
Pathway Total 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg/kg/day) Cmg/kg/day) 
Antimony 5.82E·08 1.00E+02 1.03E+OO 5.99E-08 4.00E·04 
Arsenic 5.15E·08 1.00E+02 1.03E+OO 5.31E·08 3.00E-04 
Beryll !urn 3.34E-09 1.00E+02 1.03E+OO 3.44E-09 S.OOE-03 
Bis(2·ethylhexyl)phthalate 7.18E·08 1.00E+02 1.03E+OO 7.40E·08 2.00E-02 
Cadmium 1.15E-07 1 .OOE+02 1.03E+OO 1. 18E·07 S.OOE-04 
Total Carcinogenic PAHs 9.68E-09 1 .OOE+02 1.03E+OO 9.97E·09 3.00E-02 
Pathway Total 

Pathway: InQestion of Groundwater 

(mg/l) (percent) ( l/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 7.90E·03 1 .OOE+02 1.38E-02 1.09E·04 4.00E-04 
Copper 1.23E·02 1.00E+02 1.38E·02 1.70E-04 3.70E-02 
1,1-Dichloroethene 1.30E-03 1.00E+02 1.38E-02 1.79E·05 9,00E·03 
1,2-Dichloroethene (total) 3.58E·02 1.00E+02 1.38E-02 4.94E-04 9.00E-03 
Manganese 3. 74E-01 1. OOE+02 1.38E·02 5.16E-03 1.40E-01 
Mercury 1.90E·04 1. OOE+02 1.38E-02 2.62E·06 3.00E-04 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

4.39E-03 .59% 
1.55E·02 2.09% 
2.01E-05 .00% 
1.08E-03 • 15% 
6.91E-04 .09% 
1.46E-04 .02% 
2.18E·02 2.94% 

2.92E-02 3.94% 
3.45E·02 4.66% 
1.34E·04 .02% 
7.21E-04 .10% 
4.60E-02 6.21% 
6.48E-05 .01% 
1.11E-01 14.94% 

1.50E·04 .02% 
1. 77E·04 .02% 
6.88E-07 .00% 
3. 70E·06 .00% 
2.:i6E·04 .03% 
3.32E·07 .00% 
5.68E·04 • 07'4 

2.73E·01 36.86% 
4.59E·03 .62% 
1.99E-03 .27% 
5.49E·02 7.41% 
3.69E-02 4.98% 
8.74E-03 1.18% 

Page 



Chemical 

Table E6. Hazard Quotient and Index Detail 
Resident Ages 6-18 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) <l/kg·day) (mg/kg{day) (mgfkg/day) 
Methylene chloride 2. 77E·03 1.00E+02 1.38E·02 3.82E·05 6.00E·02 
Nickel 2.73E·02 1.00E+02 1.38E·02 3.77E·04 2.00E·02 
Nitrate as N 1.42E·02 1.00E+02 1.38E·02 1.96E·04 1.60E+OO 
Tetrachloroethene 2.90E·02 1.00E+02 1.38E·02 4.00E·04 1.00E·02 
Trichloroethene 7.31E·02 1.00E+02 1.38E·02 1.01E·03 6.00E·03 
Pathway Total 

Muttipathway Total 

C:\POOX35\RISK2\FTORDBRA\RR_HJST 09:25:54 11/18/94 

( 

Percent of 
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Hazard Hazard 
Quotient Index 

6.37E·04 .09'-' 
1.88E·02 2.54% 
1.22E·04 .02% 
4.00E·02 5.40% 
1.68E·01 22.68% 
6.08E·01 82.05% 
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Table E6. Estimated Cancer Risk Detail 
Resident Ages 6-18 - RME Scenario, Sites 2 and l2 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 

Chemical Concentration Factor Factor Intake Factor 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) Cmg/kg/day) 

Arsenic 4.48E+OO 3.00E+OO 5.95E·06 B.OOE-07 1. 75E+OO 

BCa)P·TE 3.52E·02 1.50E+01 5.95E·06 3.14E·08 1.20E+01 

Beryllium 2.90E·01 1 • OOE+OO 5.95E·06 1.73E·08 7.00E+OO 

BisC2·ethylhexyl)phthalate 6.25E+OO l.OOE+Ol 5. 95E ·06 3. 72E·06 1.40E·02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (rng/kg/day) 

Arsenic 4.48E+OO 1.00E+02 3.95E·07 1.77E·06 1. 75E+OO 
B(a)P·TE 3.52E·02 1.00E+02 3.95E·07 1.39E·08 1.20E+01 

Beryllium 2.90E·01 1.00E+02 3.95E·07 1.15E·07 7.00E+OO 
BisC2·ethylhexyl)phthalate 6.25E+OO 1.00E+02 3.95E·07 2.47E·06 1.40E·02 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

Cmg/m'3) (percent) (m'3/kg·day) (rng/kg/day) Cmg/kg/day) 
Arsenic 5.15E·08 1.00E+02 1.77E·01 9.12E·09 1.50E+01 
B(a)P·TE 4.05E·10 1.00E+02 1. 77E·01 7.17E·11 1.20E+01 
Beryllium - 3.34E·09 1.00E+02 1.77E·01 5.91E·10 8.40E+OO 
BisC2·ethylhexyl)phthalate 7.18E·08 1.00E+02 1.77E·01 1.27E·08 8.40E·03 
Cadmium 1.15E·07 1.00E+02 1.77E·01 2.03E·08 1.50E+01 
Pathway Total 

Pathway: Ingestion of Groundwater 

(mg/1) Cpercent) Cl/kg·day) (mg/kg/day) (mg/kg/day) 
1,2-0ichloroethane 1.50E·03 1.00E+02 2.37E·03 3.55E·06 9.10E·02 
1,1-Dichloroethene 1.30E·03 1.00E+02 2.37E·03 3.08E·06 6.00E·01 
Methylene chloride 2. 77E·03 1.00E+02 2.37E·03 6.56E·06 1.40E·02 
Tetrachloroethene 2.90E·02 1.00E+02 2.37E·03 6.87E·05 5.10E-02 
Trichloroethene 7.31E·02 1.00E+02 2.37E·03 1. 73E-04 1.50E·02 
Pathway Total 
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Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

1.40E·06 9.41% 
3.77E·07 2.53% 
1.21E·07 .81% 
5.20E·08 .35% 
1.95E·06 13.10% 

3.\0E-06 20.84% 
1.67E-07 1.12% 
8.02E·07 5.39% 
3.45E·08 .23% 
4.10E·06 27.58% 

1.37E·07 .92% 
8.60E·10 .01% 
4.97E·09 .03% 
1.07E·10 .00% 
3.04E·07 2.04% 
4.47E·07 3.00% 

3.24E·07 2.18% 
1.85E·06 12.44% 
9.19E·08 .62% 
3.51E-06 23.59% 
2.60E·06 17.48% 
8.38E-06 56.31% 
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Chemical 

Multipathway Total 

Table E6. Estimated Cancer Risk Detail 
Resident Ages 6-18 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide Rl/FS 
Fort Ord, California 

Chemical Absorption Intake 
Concentration Factor Factor 

Daily 
Intake 

Slope 
Factor 
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Table E7. Hazard Quotient and Index Detail 
Resident Ages 18-30 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Chemical Concentration Factor Factor Intake Dose 

Pathway: Dermal Contact with Soil 

(mgjkg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 5.06E+OO 1.00E+OO 2.58E-05 1.31E-06 4.00E-04 
Arsenic 4.48E+OO 3.00E+OO 2.58E·05 3.47E·06 3.00E-04 
Beryll i liTl 2.90E-01 1.00E+OO 2.5BE-05 7.48E-08 5.00E-03 
Bis(2-ethylhexyl)phthalate 6.25E+OO 1.00E+01 2.58E-05 1.61E-05 2.00E-02 
Cadmium 9.96E+OO 1.00E-01 2. SSE- 05 2.57E-07 S.OOE-04 
Total Carcinogenic PAHs 8.42E-01 1.50E+01 2.58E-05 3.26E-06 3.00E-02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 5 .06E+OO 1.00E+02 1.37E-06 6.93E-06 4.00E-04 
Arsenic 4.48E+OO 1.00E+02 1.37E-06 6.14E-06 3.00E·04 
Beryll iU'Jl 2.90E-01 1.00E+02 1.37E-06 3.97E-07 S.OOE-03 
Bis(2-ethylhexyl)phthalate 6.25E+OO 1.00E+02 1,37E·06 8.56E·06 2.00E-02 
Cadmium 9.96E+OO 1.00E+02 1.37E-06 1.36E-05 S.OOE-04 
Total Carcinogenic PAHs 8.42E-01 1.00E+02 1.37E-06 1.15E-06 3.00E-02 
Pathway Total 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 5.82E-08 1.00E+02 4.11E·01 2.39E-08 4.00E-04 
Arsenic 5.15E-08 1.00E+02 4.11E·01 2.12E-08 3.00E-04 
Beryllium 3.34E-09 1.00E+02 4.11E-01 1.37E-09 5.00E-03 
Bis(2-ethylhexyl)phthalate 7.18E-08 1.00E+02 4.11E-01 2.95E·OB 2.00E-02 
Cadmium 1.15E-07 1.00E+02 4.11E-01 4.71E-08 5.00E-04 
Total Carcinogenic PAHs 9.68E-09 1.00E+02 4.11E-01 3.98E-09 3.00E-02 
Pathway Total 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) Cl/kg-day) (mg/kg/day) Cmg/kg/day) 
Antimony 7.90E-03 1.00E+02 2. 74E-02 2.16E-04 4.00E-04 
Copper 1.23E-02 1.00E+02 2. 74E-02 3.37E-04 3.70E-02 
1,1~Dichloroethene 1.30E-03 1.00E+02 2. 74E-02 3.56E-05 9.00E-03 
1,2~Dichloroethene (total) 3.5BE-02 1.00E+02 2. 74E-02 9.81E-04 9.00E-03 
Manganese 3.74E-01 1.00E+02 2. 74E-02 1.02E-02 1.40E-01 
Mercury 1.90E-04 1.00E+02 2. 74E-02 5.21E-06 3.00E-04 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

3.26E-03 .25% 
1.16E-02 .90% 
1.50E-05 .00% 
8.06E-04 .06% 
5.14E-04 .04% 
1.09E·04 .01% 
1.63E·02 1.26% 

1.73E-02 1.34% 
2.05E-02 1.59% 
7.95E-05 .01% 
4.2BE-04 .03% 
2.73E-02 2.12% 
3.85E-05 .00% 
6.56E-02 5.09% 

5.98E-05 .00% 
7.06E-05 .01% 
2. 75E-07 .00% 
1.48E-06 .00% 
9.42E·05 .01% 
1.33E-07 .00% 
2.26E-04 .02% 

5.41E-01 41.99% 
9.11E-03 .71% 
3.96E-03 .31% 
1.09E-01 8.46% 
7.32E-02 5.68% 
1. 74E-02 1.35% 
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Table E7. Hazard Quotient and Index Detail 
Resident Ages 18-30 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/ FS 
Fort Ord, California 

Cherni cat Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Ingestion of Groundwater 

(mg/1) (percent) ( l/kg·day) (mg/kg/day) (mg/kg/day) 
Methylene chloride 2. 77E·03 1 .OOE+02 2.74E·02 7.59E·05 6.00E·02 
Nickel 2.73E·02 1 .OOE+02 2.74E·02 7.48E·04 2.00E·02 
Nitrate as N 1 .42E·02 1.00E+02 2.74E·02 3,89E·04 1.60E+OO 
Tetrachloroethene 2.90E·02 1.00E+02 2.74E·02 7.95E·04 1 .OOE·02 
Trichloroethene· 7.31E·02 1 .OOE+02 2. 74E·02 2.00E·03 6.00E·03 
Pathway Total 

Multipathway Total 
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( 

Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

1 .26E·03 .10% 
3.74E·02 2.90% 
2.43E·04 .02% 
7.95E·02 6.17'., 
3.34E·01 25.93% 
1. 21E+OO 93.62% 

1E+OO 

( 

( 
Page 2 



Table E7. Estimated Cancer Risk Detail 
Resident Ages 18-30 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 
Chemical Concentration Factor Factor Intake Factor 

Pathway: Dermal contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg;kg/day) 
Arsenic 4.48E+OO 3.00E+DO 4.43E-06 5.95E-07 1. 75E+OO 
B(a)P·TE 3.52E-02 1.50E+01 4.43E-06 2.34E-08 1.20E+01 
Beryllium 2.90E·01 1.00E+OO 4.43E-06 1.28E-08 7. OOE+OO 
Bis(2-ethylhexyl)phthalate 6.25E+OO 1 . OOE+01 4.43E-06 2.77E-06 1.40E·02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day> (mg/kg/day) 
Arsenic 4 .48E+OO 1.00E+02 2.35E·07 1.05E-06 1. 75E+00 
B(a)P-TE 3.52E·02 1.00E+02 2.35E·07 8.27E-09 1.20E+01 
Beryllium 2.90E·01 1.00E+02 2.35E-07 6.81E-08 7.00E+OO 
Bfs(2-ethylhexyl)phthalate 6.25E+OO 1.00E+02 2.35E-07 1.47E-06 1.40E-02 
Pathway Total 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 5.15E-08 1.00E+02 7.05E·02 3.63E-09 1.50E+01 
B(a)P-TE 4.05E-10 1.00E+02 7.05E-02 2.86E-11 1. 20E+01 
Beryll fum 3.34E-09 1. OOE+02 7.05E-02 2.35E·10 8.40E+OO 
Bis(2-ethylhexyl)phthalate 7.18E-08 1.00E+02 7.05E-02 5.06E-09 8.40E-03 
Cadmium 1.15E·07 1.00E+02 7.05E-02 8.08E-09 1.50E+01 
Pathway Total 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) ( 1/kg-day) (mg/kg/day) (mg/kg/day) 
1,2-Dichloroethane 1.50E-03 1.00E+02 4.70E-03 7.05E-06 9.10E-02 
1,1~oichloroethene 1.30E-03 1.00E+02 4.70E-03 6.11E·06 6.00E-01 
Methylene chloride 2.77E·03 1.00E+02 4.70E-03 1.30E-05 1.40E-02 
Tetrachloroethene 2.90E-02 1.00E+02 4.70E-03 1.36E-04 5.10E-02 
Trichloroethene 7.31E·02 1. 00E+02 4.70E-03 3.44E-04 1.50E·02 
Pathway Total 
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Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

1.04E-06 5.03% 
2.81E-07 1.36% 
8.99E·08 .44% 
3.87E-08 .19% 
1.45E-06 7.02% 

1.84E-06 8.91% 
9.93E·08 .48% 
4.77E-07 2.31% 
2.05E-08 .10% 
2.44E-06 11.80% 

5.45E-08 .26% 
3.43E-10 .00% 
1.98E-09 .01% 
4.25E·11 .00% 
1.21E·07 .59% 
1.78E-07 .86% 

6.42E-07 3.11% 
3.67E·06 17.77% 
1.82E-07 .88% 
6.95E·06 33.64% 
5.15E-06 24.93% 
1.66E·05 80.33% 
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Chemical 

Multipathway Total 

Table E7. Estimated Cancer Risk Detail 
Resident Ages 18-30 - RME Scenario, Sites 2 and 12 - Site 12 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake 
Concentration Factor Factor 

Daily 
Intake 

Slope 
Factor 
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Table E8-R. Hazard Quotient and Index Detail 
student/Faculty/Artist Receptor- Average Scenario, Sites 16 and 17- Pete's Pond 

Volume Ill - Baseline Risk Assessment, Basewide Rl/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Chemical Concentration Factor Factor Intake Dose 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1-56E+OD 1-00E+02 2-25E-08 3.51E-08 3.00E-04 
Beryllium 1.40E-01 1-00E+02 2.25E-08 3.15E-09 5.00E-03 
Cadmium 1.21E+OO 1-00E+02 2.25E-08 2.72E-08 S.OOE-04 
Chlordane 5.40E-02 1.00E+02 2.25E-08 1.22E-09 6.00E-05 
Pathway Total 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1-56E+OO 3.00E+OO 1.90E-07 8.89E-09 3.00E-04 
Beryl! ium 1.40E-01 1.00E+OO 1-90E-07 2.66E-10 5.00E-03 
Cadmium 1.21E+OO 1.00E-01 1.90E-07 2.30E-10 5.00E-04 
Chlordane 5.40E-02 5.00E+OO 1.90E-07 5.13E-10 6.00E-05 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m-3) (percent) cm-3/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.79E-08 1.00E+02 1-87E-03 3.35E-11 3.00E-04 
Beryllium 1.61E-09 1.00E+02 1-87E-03 3.01E-12 5.00E-03 
Cadmium 1-39E-08 1.00E+02 1.87E-03 2.60E-11 5.00E-04 
Chlordane 6.21E-10 1.00E+02 1.87E-03 1.16E-12 6.00E-05 
Pathway Total 

Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

1.17E-04 50.59% 
6.30E-07 .27% 
5.45E-05 23.56% 
2.03E-05 8.78% 
1.92E-04 83.20% 

2.96E-05 12.80% 
5.32E-08 .02% 
4.60E-07 .20% 
8.55E-06 3.70% 
3.87E-05 16.72% 

1.12E-07 .05% 
6.02E-10 .00% 
5.20E-08 .02% 
1.94E-08 .01% 
1-84E-07 .08% 

Multipathway Total 2E-04 
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Table E8-R. Estimated Cancer Risk Detail 
Student/Faculty/Artist Receptor - Average Scenario, Sites 16 and 17 - Pete's Pond 

Volume Ill -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 

Chemical Concentration Factor Factor Intake Factor 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 1.56E+OO 1.00E+02 1.61E-09 2.51E-09 1. 75E+00 

Beryllium 1.40E-01 1.00E+02 1.61E-09 2.25E-10 7.00E+OO 

Chlordane 5.40E-02 1.00E+02 1.61E-09 8.69E-11 1.30E+OO 

TCDD-TE 1.12E-06 4.30E+01 1.61E-09 7.75E-16 1.50E+05 

Pathway Total 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 1.56E+OO 3.00E+OO 1.36E-08 6.36E-10 1. 75E+OO 

Beryllium 1.40E-01 1.00E+OO 1.36E-08 1.90E-11 7.00E+00 

Chlordane 5.40E-02 5.00E+OO 1.36E-08 3.67E-11 1.30E+OO 
TCDD-TE 1.12E-06 1.00E+OO 1.36E-08 1.52E-16 1.50E+05 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m-3) (percent) (m-3/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 1.79E-08 1.00E+02 1. 33E- 04 2.39E-12 1.50E+01 
Beryllium 1.61E-09 1.00E+02 1.33E-04 2.14E-13 8.40E+00 

Cadmium 1.39E-08 1.00E+02 1.33E-04 1.85E-12 1. 50E+01 
Chlordane 6.21E-10 1.00E+02 1.33E-04 8.26E-14 1.30E+OO 
TCDD-TE 1.29E-14 1.00E+02 1.33E-04 1.71E-18 1.50E+05 
Pathway Total 

Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

4.40E-09 57.98% 
1.58E-09 20.82% 
1.13E-10 1.49% 
1.16E-10 1.53% 
6.21E-09 81.82% 

1.11E-09 14.63% 
1.33E-10 1. 75% 
4.77E-11 .63% 
2.28E-11 .30% 
1.31E-09 17.31% 

3.58E-11 .47% 
1.80E-12 .02% 
2.78E-11 .37% 
1.07E-13 .00% 
2. 57E -13 .00% 
6.58E-11 .86% 

Mul tipathway Total BE-09 
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Table E9-R. Hazard Quotient and Index Detail 
Student/Faculty/Artist Receptor- RME Scenario, Sites 16 and 17- Pete's Pond 

Volume III -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Chemical Concentration Factor Factor Intake Dose 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 3.27E+OO 1.00E+02 1. 17E-07 3.83E-07 3.00E-04 
Beryllium 3.20E-01 1.00E+02 1. 17E-07 3.74E-08 S.OOE-03 
Cadmium 4.09E+OO 1.00E+02 1. 17E-07 4.79E-07 S.OOE-04 
Chlordane 8.40E-02 1.00E+02 1. 17E-07 9.83E-09 6.00E-05 
Pathway Total 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 3.27E+OO 3.00E+OO 2. 21 E- 06 2.17E-07 3.00E-04 
Beryllium 3.20E-01 1-00E+OO 2.21E-06 7.07E-09 S.OOE-03 
Cadmium 4.09E+OO 1-00E-01 2.21E-06 9.04E-09 S.OOE-04 
Chlordane 8.40E-02 S.OOE+OO 2.21E-06 9.2BE-09 6.00E-05 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 3.76E-08 1.00E+02 3.67E-03 1.3BE-10 3.00E-04 
Beryllium 3.6BE-09 1.00E+02 3.67E-03 1.35E-11 S.OOE-03 
Cadmium 4.70E-08 1.00E+02 3.67E-03 1. 73E-10 S.OOE-04 
Chlordane 9.66E-10 1.00E+02 3.67E-03 3.55E-12 6.00E-05 
Pathway Total 

Multlpathway Total 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

1.28E-03 38.71% 
7.49E-06 -23% 
9.57E-04 28.94% 
1.64E-04 4.96% 
2.41E-03 72.84% 

7.23E-04 21.86% 
1.41E-06 .04% 
1.81E-05 .55% 
1.55E-04 4.69% 
8.9BE-04 27.14% 

4.60E-07 -01% 
2.70E-09 .00% 
3.45E-07 .01% 
5.91E-08 .00% 
8.67E-07 .02% 
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Table E9-R. Estimated Cancer Risk Detail 
Student/Faculty/Artist Receptor- RME Scenario, Sites 16 and 17- Pete's Pond 

Volume III -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption lntake Daily Slope 
Chemical Concentration Factor Factor Intake Factor 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 3.27E+OO 1.00E+02 4.19E-08 1.37E-07 1. 75E+OO 
Beryllium 3.20E-01 1.00E+02 4.19E-08 j.34E-08 7.00E+OO 
Chlordane 8.40E-02 1.00E+02 4.19E-08 3.52E-09 1.30E+OO 
TCDD-TE 2.79E-06 4.30E+01 4.19E-08 5- 03E -14 1.50E+05 
Pathway Total 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) Cmg/kg/day) 
Arsenic 3.27E+OO 3.00E+OO 7.91E-07 7.76E-08 1. 75E+OO 
Beryllium 3.20E-01 1.00E+OO 7.91E-07 2.53E-09 7.00E+OO 
Chlordane 8.40E-02 5.00E+OO 7.91E-07 3.32E-09 1.30E+OO 
TCDD-TE 2.79E-06 1-00E+OO 7.91E-07 2.21E-14 1.50E+05 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 3.76E-08 1.00E+02 1.31E-03 4.93E-11 1.50E+01 
Beryllium 3.68E-09 1.00E+02 1.31E-03 4.82E-12 8.40E+OO 
Cadmium 4.70E-08 1.00E+02 1.31E-03 6.16E-11 1.50E+01 
Chlordane 9.66E-10 1.00E+02 1.31E-03 1.27E-12 1.30E+OO 
TCDD-TE 3.21E-14 1.00E+02 1.31E-03 4.20E-17 1.50E+05 
Pathway Total 

Multipathway Total 

C:\POOX35\RISK2\FTORDBRA\RR_H!ST 10:27:00 10/20/95 

Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

2.40E-07 47.15% 
9.39E-08 18.45% 
4.58E-09 .90% 
7.54E-09 1.48% 
3.46E-07 67.98% 

1.36E-07 26.72% 
1. 77E-08 3.48% 
4.32E-09 .85% 
3.31E-09 .65% 
1.61E-07 31.70% 

7.39E-10 .15% 
4.05E-11 .01% 
9.24E-10 .18% 
1.65E-12 .00% 
6.30E-12 .00% 
1. 71E-09 .34% 
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Table E10wR. Hazard Quotient and Index Detail 
Student/Faculty/Artist Receptor w Average Scenario, Sites 16 and 17 ~ Pete's Pond Extension 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) <kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1-54E+OO LOOE+02 2-25E-08 3_47E-08 4-00E-04 8.66E-05 
Arsenic 1.96E+OO LOOE+02 2.25E-08 4.41E-08 3.00E-04 1.47E-04 
Cadmium 6.50E-01 LOOE+02 2.25E-08 1.46E-08 5.00E-04 2.92E-05 
Chlordane 4.97E-02 1.00E+02 2.25E-08 1.12E-09 6.00E-05 1.86E-05 
Copper 5.63E+01 1.00E+02 2.25E-08 1.27E-06 3.70E-02 3.42E-05 
4,4 1 ~DDT 3.14E-02 1.00E+02 2.25E-08 7.06E-10 5.00E-04 1.41E-06 
Pathway Total 3.17E-04 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.54E+OO LOOE+OO 1.90E-07 2.93E-09 4.00E-04 7.32E-06 
Arsenic L 96E+OO 3.00E+OO 1.90E-07 1.12E-08 3.00E-04 3. 72E-05 
Cadmium 6.50E·01 1.00E-01 1.90E-07 1.23E-10 5.00E-04 2.47E-07 
Chlordane 4.97E-02 5 .OOE+OO 1.90E-07 4.72E-10 6.00E-05 7.86E-06 
Copper 5.63E+01 1.00E+OO 1.90E-07 1.07E-07 3.70E-02 2.89E-06 
4,4•-DDT 3.14E-02 5.00E+OO L90E-07 2.98E-10 5.00E-04 5.97E-07 
Pathway Total 5.61E-05 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m-3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1. 77E-08 LOOE+02 L87E-03 3.31E-11 4.00E-04 8.28E·08 
Arsenic 2.25E-08 1.00E+02 1.87E-03 4.21E-11 3.00E-04 1.40E-07 
Cadmium 7.48E-09 1 . OOE+02 1.87E-03 1.40E-11 5.00E-04 2.80E-08 
Chlordane 5.71E-10 LOOE+02 1.87E-03 1.07E-12 6.00E-05 1.78E-08 
Copper 6.47E-07 LOOE+02 1.87E-03 1.21E-09 3.70E-02 3.27E-08 
4,4 1 wDDT 3.61E-10 1.00E+02 1.87E-03 6.75E-13 5.00E-04 1.35E-09 
Pathway Total 3.03E-07 

Multipathway Total 4E-04 

Percent of 
Receptor 

Hazard 
Index 

23.19% 
39.37% 

7.82% 
4.98% 
9.16% 

.38% 
84.90% 

1.96% 
9.96% 

.07% 
2.10% 

.77% 

.16% 
15.02% 

.02% 

.04% 

.01% 

.00% 

.01% 

.00% 

.08% 
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Table E10-R. Estimated Cancer Risk Detail 
Student/Faculty/Artist Receptor- Average Scenario, Sites 16 and 17- Pete's Pond Extension 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 1.96E+OO 1-00E+02 1.61E-09 3.16E-09 1. 75E+OO 5.52E-09 

Chlordane 4.97E-02 1.00E+02 1.61E-09 8.00E-11 1.30E+OO 1.04E-10 

4,4•-ooT 3.14E-02 1.00E+02 1.61E-09 5.06E-11 3.40E-01 1.72E-11 

TCDO-TE 1.25E-06 4.30E+01 1.61E-09 8.65E-16 1.50E+05 1-30E-10 

Pathway Total 5. 77E-09 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 1-96E+OO 3.00E+OO 1.36E-08 8.00E-10 1. 75E+OO 1.40E-09 

Chlordane 4.97E-02 5 .OOE+OO 1.36E-08 3.38E-11 1.30E+OO 4.39E-11 

4,4•-ooT 3.14E-02 5.00E+OO 1.36E-08 2.14E-11 3.40E-01 7.26E-12 
TCOO-TE 1-25E·06 1.00E+OO 1.36E-08 1-70E-16 1.50E+05 2.55E-11 

Pathway Total 1.48E-09 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 2.25E-08 1.00E+02 1.33E-04 3.00E-12 1.50E+01 4.50E-11 
Cadmium 7.48E-09 1.00E+02 1-33E-04 9.94E-13 1.50E+01 1.49E-11 
Chlordane 5, 71E-10 1.00E+02 L33E-04 7.60E-14 1.30E+OO 9.88E-14 
4,4 1 -DDT 3.61E-10 1.00E+02 1.33E-04 4.80E-14 3.40E·01 1-63E-14 
TCDD-TE 1-44E-14 1.00E+02 1.33E-04 1.91E-18 1.50E+05 2.87E-13 
Pathway Total 6.03E-11 

Multipathway Total 7E-09 

Percent of 
Receptor 
Cancer 
Risk 

75.53% 

1.42% 
.24% 

1. 78% 

78. 97"-' 

19.16% 
.60% 

.10% 

.35% 
20.21% 

.62% 

.20% 

.00% 

.00% 

.00% 

.82% 
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Table E11-R. Hazard Quotient and Index Detail 
Student/Faculty/Artist Receptor~ RME Scenario, Sites 16 and 17- Pete's Pond Extension 

Volume III • Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 5 .77E+DD 1-DDE+D2 1.17E-D7 6.75E-D7 4.DDE-D4 1.69E-D3 
Arsenic 4.81E+DD 1 .DDE+D2 1- 17E-07 5.63E-D7 3.DDE-D4 1.88E-D3 
Cadmium 1.38E+DD 1-DDE+D2 1- 17E-D7 1-61E-D7 5.DDE-D4 3.23E-04 
Chlordane 6.3DE-D2 1-DDE+D2 1.17E-D7 7.37E-D9 6.00E-D5 1.23E-D4 
Copper 2.91E+02 1-00E+02 1- 17E-07 3.4DE-05 3.70E-D2 9.19E-04 
4,4 1 -DDT 7.6DE-02 1-DDE+02 1- 17E-07 8.89E-D9 5.DOE-04 1.78E-D5 
Pathway Total 4.95E-03 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 5 .77E+DD 1.00E+OD 2.21E-06 1.28E-D7 4.DDE-04 3.19E-04 
Arsenic 4.81E+OO 3.DOE+DO 2.21E-D6 3.19E-07 3.DDE-04 1.06E-03 
Cadmium 1.38E+DD 1-DDE-01 2.21E-06 3.05E-09 5.00E-04 6.10E-06 
Chlordane 6.3DE-02 5.DDE+DD 2.21E-06 6.96E-09 6.00E-05 1.16E-D4 
Copper 2.91E+02 1.0DE+DO 2.21E-06 6.42E-06 3.7DE-02 1-74E-04 
4,4'-DDT 7.6DE-02 5.DDE+DO 2.21E-06 8.40E-09 5.DOE-04 1.68E-D5 
Pathway Total 1.69E-03 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 6.64E-08 1-00E+02 3.67E-D3 2.44E-1D 4.0DE-04 6.09E-07 
Arsenic 5.53E-D8 1.DDE+02 3.67E-03 2.03E-10 3.DDE-D4 6.77E-D7 
Cadmium 1-59E-D8 1.DOE+02 3.67E-D3 5.82E-11 5.DDE-D4 1.16E-D7 
Chlordane 7.25E-1D 1-DDE+D2 3.67E-03 2.66E-12 6.DDE-D5 4.43E-D8 
Copper 3.34E-D6 1-DDE+02 3.67E-03 1-23E-D8 3.7DE-D2 3.32E-07 
4,4 1 -DDT 8.74E-1D 1-DDE+02 3.67E-D3 3.21E-12 5.DDE-04 6.42E-D9 
Pathway Total 1.78E-06 

Multipathway Total 7E-D3 

Percent of 
Receptor 

Hazard 
Index 

25.43% 
28.29% 
4.86% 
1.85% 

13.83% 
.27'-' 

74.53% 

4.80% 
15.95% 

.09% 
,_ 75% 
2.62% 

.25% 
25.46% 

.01% 

.01% 

.DO% 

.00% 

.DO% 

.00% 

.02% 
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Table E11-R. Estimated Cancer Risk Detail 
Student/Faculty/Artist Receptor- RME Scenario, Sites 16 and 17- Pete's Pond Extension 

Volume III -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Stope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

<mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 4.81E+OO 1.00E+02 4.19E-08 2.02E-07 1. 75E+00 3.53E-07 
Chlordane 6.30E-02 1.00E+02 4.19E-08 2.64E-09 1.30E+OO 3.43E-09 
4,4•-ooT 7.60E-02 1.00E+02 4.19E-08 3.18E-09 3.40E-01 1.08E-09 
TCDD-TE 2.20E-06 4.30E+01 4.19E-08 3.96E-14 1.50E+05 5.95E-09 
Pathway Total 3.63E-07 

Pathway: Dermal Contact with Soil 

<mg/kg) (percent) <kg/kg-day) (mg/kg/day) (mg/kg;day) 
Arsenic 4.81E+OO 3.00E+OO 7.91E-07 1.14E-07 1. 75E+00 2.00E-07 
Chlordane 6.30E-02 S.OOE+OO 7.91E-07 2.49E-09 1.30E+OO 3.24E-09 
4,4 1 -DDT 7.60E-02 S.OOE+OO 7.91E-07 3.01E-09 3.40E-01 1.02E-09 
TCDD-TE 2.20E-06 1.00E+OO 7.91E-07 1.74E-14 1.50E+05 2.61E-09 
Pathway Total 2.07E-07 

Pathway: Inhalation of Dust from Outdoor Air 

<mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 5.53E-08 1.00E+02 1.31E-03 7.25E-11 1.50E+01 1.09E-09 
Cadmium 1.59E-08 1.00E+02 1.31E-03 2.08E·11 1.50E+01 3.12E-10 
Chlordane 7.25E·10 1.00E+02 1.31E-03 9.49E·13 1.30E+OO 1.23E·12 
4,4 1 -DDT 8.74E-10 1.00E+02 1.31E·03 1.14E-12 3.40E-01 3.89E-13 
TCDO·TE 2.53E·14 1.00E+02 1.31E·03 3.31E·17 1.50E+05 4.97E·12 
Pathway Total 1.41E·09 

Multipathway Total 6E-07 

Percent of 
Receptor 
Cancer 
Risk 

61.74% 
.60% 
.19% 

1.04% 
63.57% 

34.98% 
.57% 
.18% 
.46% 

36.19% 

.19% 

.05% 

.00% 

.00% 

.00% 

.24% 
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Table E12-R. Hazard Quotient and Index Detail 
Student/Faculty/Artist Receptor- Average Scenario, Sites 16 and 17- Site 17.Disposal Area 

Volume III -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Groundwater 

(mg/ l) (percent) ( l/kg-day) (mg/kg/day) (mg/kg/day) 
Carbon tetrachloride 9.20E-04 1.00E+02 6.75E-03 6.21E-06 ?.OOE-04 8.87E-03 
Tetrachloroethene 4.10E-04 1.00E+02 6.75E-03 2.77E-06 1.00E-02 2.77E-04 
Trichloroethene 5.00E-04 1.00E+02 6.75E-03 3.37E-06 6.00E-03 5.62E-04 
Pathway Total 9.71E-03 

Pathway: Inhalation of Volatile Chemicals from Outdoor Air 

<mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Carbon tetrachloride 9.20E-04 1.00E+02 6.75E-03 6.21E-06 ?.OOE-04 8.87E-03 
Tetrachloroethene 4.10E-04 1.00E+02 6.75E-03 2.77E-06 1-00E-02 2.77E-04 
Trichloroethene 5.00E-04 1.00E+02 6.75E-03 3.37E-06 6.00E-03 5.62E-04 
Pathway Total 9.71E-03 

Mul tipathway Total 2E-02 

Percent of 
Receptor 

Hazard 
Index 

45.68% 
1.43% 
2.89% 

50.00% 

45.68% 
1.43% 
2.89% 

50.00% 
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Table E12~R. Estimated Cancer Risk Detail 
Student/Faculty/Artist Receptor ~Average Scenario, Sites 16 and 17- Site 17 Disposal Area 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
TCDD·TE 1- 77E-06 4.30E+01 1.29E-08 9.82E-15 1.50E+05 1.47E-09 
Pathway Total 1.47E-09 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
TCDD-TE 1- 77E-06 1.00E+OO 1.08E-07 1.91E-15 1-SOE+OS 2.87E-10 
Pathway Total 2.87E·10 

Pathway: Inhalation of Dust f.rom Outdoor Air 

(mg/m'3) (percent) <m'3/kg-day) (mg/kg/day) (mg/kg/day) 
TCDD-TE 2.04E-14 1.00E+02 4.27E-03 8.69E-17 1-SOE+OS 1.30E-11 
Pathway Total 1.30E-11 

Pathway: Ingestion of Groundwater 

(mg/L) (percent) (l/kg-day) (mg/kg/day) (mg/kg/day) 
Carbon tetrachloride 9.20E-04 1.00E+02 4.82E-04 4.43E-07 1-SOE-01 6.65E-08 
Tetrachloroethane 4.10E-04 1.00E+02 4.82E-04 1.98E-07 5.10E-02 1.01E·08 
Trichloroethane S.OOE-04 1.00E+02 4.82E-04 2.41E·07 1.50E-02 3.62E-09 
Pathway Total 8.02E-08 

Pathway: Inhalation of Volatile Chemicals from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg/kg/day) (mg/kg/day) 
Carbon tetrachloride 9.20E-04 1. OOE+02 4.82E-04 4.43E-07 1- 50E- 01 6.65E-08 
Tetrachloroethane 4.10E-04 1-00E+02 4.82E-04 1.98E·07 5.10E-02 1.01E·08 
Trichloroethane S.OOE-04 1.00E+02 4.82E-04 2.41E-07 1.00E·02 2.41E-09 
Pathway Total 7.90E-08 

Multipathway Total 2E-07 

Percent of 
Receptor 
Cancer 
Risk 

.91% 

.91% 

.18% 

.18% 

.01% 

.01% 

41.30% 
6.27% 
2.25% 

49.82% 

41.30% 
6.27% 
1.50% 

49.07% 
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Table E13-R. Hazard Quotient and Index Detail 
Student/Faculty/Artist Receptor- RME Scenario, Sites 16 and 17- Site Disposal Area 

Volume III -Baseline Risk Assessment, Basewide Rl/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) (l/kg-day) (mg/kg/day) (mg/kg/day) 
Carbon tetrachloride 1. 10E-03 1-00E+02 2.35E-02 2.59E-05 7.00E-04 3.69E-02 
Tetrachloroethene 7.40E-04 1.00E+02 2.35E-02 1- 74E-05 1.00E-02 1. 74E-03 
Trichloroethene 5.80E-04 1.00E+02 2.35E-02 1.36E-05 6.00E-03 2.27E-03 
Pathway Total 4.09E-02 

Pathway: Inhalation of Volatile Chemicals from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Carbon tetrachloride 1.10E-03 1-00E+02 2.35E-02 2.59E-05 7.00E-04 3.69E-02 
Tetrachloroethene 7.40E-04 1.00E+02 2.35E-02 1- 74E-05 1.00E-02 1- 74E-03 
Trichloroethene 5.80E-04 1 -OOE+02 2.35E-02 1.36E-05 6.00E-03 2.27E-03 
Pathway Total 4.09E-02 

Multipathway Total 8E-02 

Percent of 
Receptor 

Hazard 
Index 

45.10% 
2.13% 
2.77% 

50.00% 

45.10% 
2.13% 
2.77% 

50.00% 

C:\PDOX35\RISK2\FTOROBRA\RR_HIST 11:04:35 10/20/95 Page 



( 

( 



Table E13-R. Estimated Cancer Risk Detail 
Student/Faculty/Artist Receptor- RME Scenario, Sites 16 and 17- Site Disposal Area 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
TCDD-TE 4.06E-06 4.30E+01 3.35E-07 5.85E-13 1-50E+05 8.77E-08 
Pathway Total 8.77E-08 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
TCDD·TE 4.06E-06 1-00E+OO 6.33E-06 2.57E-13 1.50E+05 3.85E-08 
Pathway Total 3.85E-08 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
TCDD-TE 4.67E-14 1.00E+02 8.39E-02 3.92E-15 1-50E+05 5.88E-10 
Pathway Total 5.88E-10 

Pathway: Ingestion of Groundwater 

<mg/l) (percent) (I/ kg-day) (mg/kg/day) (mg/kg/day) 
Carbon tetrachloride 1.10E-03 1-00E+02 8.39E-03 9.23E-06 1-50E-01 1-38E-06 
Tetrachloroethene 7.40E-04 1-00E+02 8.39E-03 6.21E-06 5 .10E-02 3.17E-07 
Trichloroethene 5.80E-04 1.00E+02 8.39E-03 4.87E-06 1.50E-02 7.30E-08 
Pathway Total 1- 77E-06 

Pathway: Inhalation of Volatile Chemicals from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) <mg/kg/day) (mg/kg/day) 
Carbon tetrachloride 1- 10E-03 1-00E+02 8.39E-03 9.23E-06 1.50E-01 1-38E-06 
Tetrachloroethene 7.40E-04 1.00E+02 8.39E-03 6.21E-06 5.10E-02 3.17E-07 
Trichloroethene 5.80E-04 1.00E+02 8.39E-03 4.87E-06 1.00E-02 4.87E-08 
Pathway Total 1- 75E-06 

Multipathway Total 4E-06 

Percent of 
Receptor 

Cancer 
Risk 

2.41% 
2.41% 

1-06% 
1.06% 

.02% 

.02% 

37.89% 
8.70% 
2.00% 

48.59% 

37.89% 
8.70% 
1.34% 

47.93% 
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Table E14-R. Hazard Quotient and Index Detail 
Student/Faculty/Artist Receptor- Average Scenario, Sites 16 and 17- Groundwater, A-Aquifer 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) ( l/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 6.60E-03 1.00E+02 6.75E-03 4.45E-05 4.00E-04 1.11E-01 
Tetrachloroethene 6.20E-04 1.00E+02 6.75E-03 4.18E-06 1.00E-02 4.18E-04 
Trichloroethene S.OOE-04 1.00E+02 6.75E-03 5.40E-06 6.00E-03 9.00E-04 
Pathway Total 1.12E-01 

Pathway: Inhalation of Volatile Chemicals from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 6.60E-03 1.00E+02 6.75E-03 4.45E-05 4.00E-04 1.11E-01 
Tetrachloroethene 6.20E-04 1.00E+02 6.75E-03 4.18E-06 1.00E-02 4.18E-04 
Trichloroethene S.OOE-04 1.00E+02 6.75E-03 5.40E-06 6.00E-03 9.00E-04 
Pathway Total 1- 12E-01 

Multipathway Total 2E-01 

Percent of 
Receptor 

Hazard 
Index 

49.41% 
.19% 
.40% 

50.00% 

49.41% 
.19% 
.40% 

50.00% 
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Table E14-R. Estimated Cancer Risk Detail 
Student/Faculty/Artist Receptor- Average Scenario, Sites 16 and 17- Groundwater, A-Aquifer 

Volume III -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) ( l/kg-day) (mg/kg/day) (mg/kg/day) 
Tetrachloroethene 6.20E-04 1.00E+02 4.82E-04 2.99E·07 5.10E·02 1.52E-08 
Trichloroethene B.OOE-04 1 . 00E+02 4.82E-04 3.86E-07 1.50E·02 5.78E-09 
Pathway Total 2.10E-08 

Pathway: Inhalation of Volatile Chemicals from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Tetrachloroethene 6.20E-04 1.00E+02 4.82E-04 2.99E·07 5.10E-02 1.52E·08 
Trichloroethene B.OOE-04 1.00E+02 4.82E-04 3.86E·07 1.00E-02 3.86E·09 
Pathway Total 1.91E·08 

Muttipathway Total 4E-08 

Percent of 
Receptor 
Cancer 
Risk 

37.96% 
14.44% 
52.40% 

37.96% 
9.64% 

47.60% 
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Table E15-R. Hazard Quotient and Index Detail 
Student/Faculty/Artist Receptor- RME Scenario, Sites 16 and 17- Groundwater, A-Aquifer 

Volume III -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Groundwater 

(mg(l) (percent) ( l(kg·day) (mg(kg(day) (mg(kg(day) 
Antimony 9.60E-03 1.00E+02 2.35E-02 2.26E·04 4.00E-04 5.64E·01 
Tetrachloroethene 1.90E·03 1.00E+02 2.35E-02 4.47E-05 1.00E-02 4.47E-03 
Trichloroethene 2.20E-03 1.00E+02 2.35E-02 5.17E-05 6-.00E-03 8.62E-03 
Pathway Total 5. 77E-01 

Pathway: Inhalation of Volatile Chemicals from Outdoor Air 

(mg(m"3) (percent) (m"3(kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 9.60E-03 1.00E+02 2.35E-02 2.26E-04 4.00E-04 5.64E-01 
Tetrachloroethene 1.90E-03 1.00E+02 2.35E-02 4.47E-05 1.00E-02 4.47E-03 
Trichloroethene 2.20E-03 1.00E+02 2.35E-02 5.17E-05 6.00E·03 8.62E-03 
Pathway Total 5.77E-01 

Multipathway Total 1E+OO 

Percent of 
Receptor 

Hazard 
Index 

48.87% 
.39% 
.75% 

50.01% 

48.87",( 
.39% 
.75% 

50.01% 
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Table E15-R. Estimated Cancer Risk Detail 
Student/Faculty/Artist Receptor- RME Scenario, Sites 16 and 17- Groundwater, A-Aquifer 

Volume III -Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Groundwater 

(mg/l l (percent) ( l/kg-dayl (mg/kg/day) (mg/kg/day) 
Tetrachloroethene 1.90E-03 1.00E+02 8.39E-03 1.59E-05 5.10E-02 8.13E-07 

Trichloroethene 2.20E-03 1.00E+02 8.39E-03 1.85E-05 1.50E-02 2.77E-07 
Pathway Total 1.09E-06 

Pathway: I nha l at ion of Volatile Chemicals from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Tetrachloroethene 1.90E-03 1.00E+02 8.39E-03 1.59E-05 5.10E-02 8.13E-07 
Trichloroethene 2.20E-03 1.00E+02 8.39E-03 1.85E-05 LOOE-02 1.85E-07 
Pathway Total 9.98E-07 

Multipathway Total 2E-06 

Percent of 
Receptor 
Cancer 

Risk 

38.94% 
13.27"-' 
52.21% 

38.94% 
8.86% 

47.80% 
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Table El6. Hazard Quotient and Index Detail 
Utility Worker - Average Scenario, Sites 16 and 17 - Pete's Pond 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Chemical Concentration Factor Factor Intake Dose 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.08E+OO 1.00E+02 1.96E·08 2.12E-08 3.00E·04 
Beryllium 1.90E·01 1.00E+02 1.96E·08 3.72E-09 5.00E·03 
Cadmium 6.70E·01 1.00E+02 1.96E-08 1.31E·08 5.00E·04 
Chlordane 5.17E·02 1.00E+02 1.96E·08 1.01E-09 6.00E·05 
Pathway Total 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) Cms/ks/day) (mg/kg/day) 
Arsenic 1.08E+OO 3.00E+OO 1.65E·07 5.35E-09 3.00E-04 
Beryllium 1.90E·01 1.00E+OO 1.65E·07 3.14E-10 5.00E·03 
Cadmium 6.70E·01 1.00E-01 1.65E-07 1.11E·10 S.OOE-04 
Chlordane 5.17E-02 5.00E+OO 1.65E·07 4.27E·10 6.00E-05 
Pathway Total 

Pathway: rnhalation of oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) Cms/kg/day) (mg/kg/day) 
Arsenic 1.24E-08 1.00E+02 5.20E·03 6.46E-11 3.00E-04 
Beryllium 2.18E·09 1.00E+02 5.20E-03 1.14E-11 5.00E·03 
Cadmium 7.71E-09 1.00E+02 5.20E-03 4.01E-11 5.00E-04 
Chlordane 5.95E-10 1.00E+02 5.20E·03 3,09E-12 6.00E-05 
Pathway Total 

Multfpathway Total 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

7.06E·05 50.40% 
7.45E·07 .53% 
2.63E-05 18.77% 
1.69E·05 12.06% 
1.15E·04 81.76% 

1. 78E-05 12.71% 
6.27E-08 .04%. 
2.21E·07 .16% 
7.11E-06 5.08% 
2.52E·05 17.99% 

2.15E·07 .15% 
2.27E·09 .00% 
8.01E-08 .06% 
5.16E-08 .04% 
3.49E·07 .25% 

1E-04 
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Table E16. Estimated Cancer Risk Detail 
Utility Worker - Average Scenario, Sites 16 and 17 - Pete's Pond 

Volume III - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California ( 

Percent of 
Receptor 

Chemical Absorption Intake Oai ly Slope Cancer Cancer 
Chemical Concentration Factor Factor Intake Factor Risk Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg; kg-day) (mg/kg/day) (mg{kg/day) 

Arsenic 1.0BE+OO 1. OOE+02 2.80E-10 3.02E-10 1.75E+OO 5.29E-10 46.35% 

Beryllium 1.90E-01 1.00E+02 2.BOE-10 5.32E-11 7.00E+OO 3.72E-10 32.60% 
Chlordane 5.17E-02 1.00E+02 2.80E-10 1.45E-11 1.30E+OO 1.88E·11 1.65% 

TCDO-TE 1.12E-06 4.30E+01 2.80E-10 1.35E-16 1.50E+05 2.02E-11 1. 77'-' 
Pathway Total 9.40E-10 82. 37'-' 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 1.0BE+OO 3.00E+OO 2.36E-09 7.65E-11 1. 75E+OO 1.34E·10 11.74% 
Beryl l i urn 1.90E-01 1.00E+OO 2.36E-09 4.4BE·12 7.00E+OO 3.14E·11 2.75% 
Chlordane 5.17E-02 5.00E+OO 2.36E-09 6.10E-12 1.30E+OO 7.94E-12 .70% 
TCOO-TE 1.12E-06 1.00E+OO 2.36E-09 2.64E-17 1.50E+05 3.96E-12 .35% 
Pathway Total 1.77E-10 15.54% 

( 
Pathway: Inhalation of Dust from outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg{kg/day) (mg{kg/day) 

Arsenic 1.24E·08 1.00E+02 7.43E·05 9.23E-13 1.50E+01 1.38E-11 1.21% 
Beryll i urn 2.18E-09 1.00E+02 7.43E-05 1.62E-13 8.40E+OO 1.36E-12 .12% 
Cadmium 7.71E-09 1.00E+02 7.43E-05 5.72E·13 1.50E+01 8.59E-12 .75% 
Chlordane 5.95E-10 1.00E+02 7.43E-05 4.42E-14 1.30E+OO 5.75E-14 .01% 
TCOO-TE 1.29E-14 1 • OOE+02 7.43E-05 9.57E·19 1. 50E+05 1.44E-13 .01% 
Pathway Total 2.40E·11 2.10% 

Mul tipathway Total 1E-09 
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Table E17. Hazard Quotient and Index Detail 
Utility Worker - RME Scenario, Site 16 and 17 - Pete's Pond 

Volume III - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, Calif ornla 

Chemical Absorption Intake Daily Reference 
Chemical Concentration Factor Factor Intake Dose 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.47E+OO 1.DDE+02 5.64E·D7 1.39E-06 3.00E-04 
Beryllium 4.00E-01 1.00E+02 5.64E-07 2.26E-07 S.OOE-03 
Cadmium 2.57E+OO 1.00E+02 5.64E-07 1.45E-06 S.OOE-04 
Chlordane 8.40E·02 1.00E+02 5.64E·07 4.74E-08 6.00E·05 
Pathway Total 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.47E+OO 3.00E+OO 2.21E-06 1.64E·07 3,00E-04 
Beryllium 4.00E·01 1.00E+OO 2.21E·06 8.84E·09 S.OOE-03 
Cadmium 2.57E+OO 1.00E-01 2.21E·06 5.68E·09 S.OOE-04 
Chlordane 8.40E-02 S.ODE+DO 2.21E·06 9.28E-09 6.00E-05 
Pathway Totol 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.84E·08 1.00E+02 1.17E·02 3.32E·10 3.00E·04 
Beryllium 4.60E·09 1.00E+02 1.17E·02 5.3BE·11 S.OOE-03 
Cadmium 2.96E·OB 1.00E+02 1.17E·02 3.46E·10 5.00E·04 
Chlordane 9.66E·10 1. OOE+02 1.17E·02 1.13E·11 6.00E·05 
Pathway Total 

Multipathway Total 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

4.64E·03 51.04% 
4.51E·05 .50% 
2.90E·03 31.90% 
7.90E·04 8.69% 
8.38E·03 92.13% 

5.46E·04 6.01% 
1. 77E·06 .02% 
1. 14E-05 .13% 
1.55E-04 1.70% 
7.14E-04 7.86% 

1.11E·06 .01% 
1.08E·08 .00% 
6.92E-07 .01% 
1.88E·07 .00% 
2.00E·06 .02% 

9E·03 
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Table El7, Estimated Cancer Risk Detail 
Utility Worker - RME Scenario, Site 16 and 17 - Pete's Pond 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 

Chemical Concentration Factor Factor 1 ntake Factor 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg(kg/day) (mg(kg/day) 

Arsenic 2.47E+OO 1.00E+02 8.05E-09 1.99E-08 1. 75E+OO 

Beryllium 4.00E-01 LOOE+02 8.05E-09 3.22E-09 7 .OOE+OO 

Chlordane 8.40E-02 LOOE+02 8.05E-09 6.76E-10 1.30E+OO 

TCDD-TE 2.79E·06 4.30E+01 8.05E·09 9.66E-15 1.50E+05 

Pathway Total 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg(kg/day) (mg/kg/day) 

Arsenic 2.47E+OO 3.00E+OO 3.16E-08 2.34E-09 1.75E+OO 

Beryl L it.nn 4.00E-01 1.00E+OO 3.16E·08 1.26E·10 7.00E+OO 

Chlordane 8.40E-02 S.OOE+OO 3.16E-08 1.33E-10 1.30E+OO 

TCDD-TE 2.79E-06 1-DOE+DO 3.16E-08 8.82E-16 1.SOE+OS 
Pathway Total 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3fkg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 2.84E·08 1.00E+02 1.68E-04 4.77E-12 1.50E+01 
Beryll iurn 4.60E-09 LOOE+02 1.68E·04 7.73E·13 8.40E+OO 
Cadmium 2.96E·08 LOOE+02 1.68E·04 4.97E-12 1.50E+D1 
Chlordane 9.66E·10 1.00E+02 1.68E-04 1.62E-13 1.30E+OO 
TCDD·TE 3.21E·14 LOOE+02 1.68E-04 5.39E-18 1. 5DE+05 

Pathway Total 

Multipathway Total 
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( 

Percent of 
· Receptor 

Cancer Cancer 
Risk Risk 

3.48E·08 53.48% 

2.25E-08 34.58% 
8.79E·10 1.35% 
1.45E-09 2.23% 
5.96E-08 91.64% 

4.10E-09 6.30% 
8.85E-10 1.36% 
1. 73E·10 .27'-' 
1.32E-10 .20% 

5.29E·09 8.13% ( 

7.16E·11 .11% 
6.49E-12 .01% 
7.45E-11 .11% 
2.11E·13 .00% 
8.09E·13 .00% 
1.54E-10 .23% 

7E-08 

( 

Page 



Table E18. Hazard Quotient and Index Detail 
Utility Worker - Average Scenario, Sites 16 and 17 - Pete's Pond Extension 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Antimony 1.00E+OO 1.00E+02 1.96E-08 1.96E-08 4.00E-04 4.90E-05 

Arsenic 1.50E+OO 1.00E+02 1.96E-08 2.94E-08 3.00E-04 9.80E-05 
Cadmium 5.30E-01 1.00E+02 1.96E-08 1.04E-08 5.00E-04 2.08E-05 

Chlordane 4.97E-02 1.00E+02 1.96E-08 9.74E-10 6.00E-05 1.62E-05 
Copper 3.54E+01 1.00E+02 1.96E·08 6.94E-07 3.70E-02 1.88E-05 
4,4•-oor 3.14E-02 1.00E+02 1.96E-08 6.15E-10 5.00E-04 1.23E-06 
Nickel 1.18E+01 1.00E+02 1.96E-08 2.32E-07 2.00E-02 1.16E-05 
Pathway Total 2.16E-04 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.00E+OO 1.00E+OO 1.65E-07 1.65E-09 4.00E-04 4.13E-06 

Arsenic 1.50E+OO 3.00E+OO 1.65E-07 7.43E-09 3.00E-04 2.47E-05 
Cadmium 5.30E-01 1.00E-01 1.65E-07 8.75E-11 5.00E-04 1. 75E-07 
Chlordane 4.97E-02 5.00E+OO 1.65E-07 4.10E·10 6.00E-05 6.83E-06 
Copper 3.54E+01 1.00E+OO 1.65E·07 5.84E·08 3.70E-02 1.58E-06 
4,4'-DDT 3.14E-02 5.00E+OO 1.65E-07 2.59E-10 5.00E-04 5.18E-07 
Nickel 1.18E+01 1.00E+OO 1. 65E- 07 1.95E-08 2.00E-02 9.77E-07 
Pathway Total 3.89E-05 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.15E-08 1 • OOE+02 5.20E-03 5.98E-11 4.00E-04 1.50E-07 
Arsenic 1. 72E-08 1.00E+02 5.20E·03 8.97E-11 3.00E-04 2.99E-07 
Cadmium 6.10E-09 1.00E+02 5.20E-03 3.17E-11 5,00E-04 6.34E-08 
Chlordane 5.71E-10 1.00E+02 5.20E-03 2.97E-12 6.00E-05 4.95E-08 
Copper 4.07E-07 1.00E+02 5.20E-03 2.12E-09 3.70E-02 5.72E-08 
4,4 1 -DDT 3.61E-10 1.00E+02 5.20E-03 1.88E-12 5.00E-04 3. 76E-09 
Nickel 1.36E-07 1.00E+02 5.20E-03 7.08E-10 2.00E·02 3.54E-08 
Pathway Total 6.58E-07 

Mult!pathway Total 3E-04 

Percent of 
Receptor 

Hazard 
Index 

19.20% 
38.40% 

8.15% 
6.35% 
7.37% 

.48% 
4.55% 

84.50% 

1.62% 
9.68% 

.07% 
2.68% 

.62% 

.20% 

.38% 
15.25% 

.06% 

.12% 

.02% 

.02% 

.02% 

.00% 

.01% 

.25% 
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Table E18. Estimated Cancer Risk Detail 
Utility Worker - Average Scenario, Sites 16 and 17 - Pete's Pond Extension 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Chemical Concentration Factor factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) <percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 

Arsenic 1.50E+OO 1.00E+02 2.80E·10 4.20E·10 1. 75E+OO 7.35E·10 

Chlordane 4.97E·02 1.00E+02 2.80E-10 1.39E-11 1.30E+OO 1.81E-11 
4,4•~oor 3.14E-02 1.00E+02 2.80E·10 8.79E-12 3.40E-01 2.99E-12 
TCOO-TE 5.15E-06 4.30E+01 2.80E·10 6.20E·16 1.50E+05 9.30E·11 
Pathway Total 8.49E-10 

Path~ay: Dermal Contact with Soil 

Cmg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.50E+OO 3.00E+OO 2.36E-09 1,06E-10 1. 75E+OO 1.86E-10 
Chlordane 4.97E-02 5.00E+OO 2.36E-09 5.86E-12 1.30E+OO 7.62E·12 
4,4 1 ~DDT 3.14E·02 5.00E+OO 2.36E-09 3.71E·12 3.40E-01 1.26E-12 
TCOO-TE 5.15E·06 1.00E+OO 2.36E-09 1.22E·16 1.50E+05 1.82E-11 
Pathway Total 2.13E-10 

Pathway: lnhatation of Dust from Outdoor Air 

(mg/m'3) (percent) (m '3/kg -day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.72E-08 1.00E+02 7.43E-05 1.28E·12 1.50E+01 1.92E-11 
Cadmium 6.10E-09 1.00E+02 7.43E·05 4.53E-13 1.50E+01 6.79E-12 
Chlordane 5.71E-10 1.00E+02 7.43E-05 4.24E·14 1.30E+OO 5.52E-14 
4,4 1 -0DT 3.61E-10 1. OOE+02 7.43E-05 2.68E·14 3.40E-01 9.12E-15 
Nickel 1.36E-07 1.00E+02 7.43E-05 1.01E-11 9.10E-01 9.21E-12 
TCDD·TE 5.92E·14 1.00E+02 7.43E·OS 4.40E-18 1.50E+OS 6.60E·13 
Pathway Tote L 3.59E-11 

Multipathway Total 1E-09 

Percent of 
Receptor 
Cancer 

Risk 

66.93% 
1.65% 

.27% 
8.47% 

77.32% 

16.94% 
.69% 
.11% 

1.66% 
19.40% 

1.75% 
.62% 
.01% 
.00% 
.84% 
.06% 

3.28% 
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Table E19. Hazard Quotient and Index Detail 
Utility Worker- RME Scenario, Sites 16 and 17 - Pete's Pond Extension 

Volume III - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Chemical Absorption Intake Oai ly Reference Haz.erd 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg·day) (mg/ks/day) (mg/kg/day) 
Antimony 4.16E•OO 1.00E•02 5.64E·07 2.35E·06 4.00E·04 5.87E·03 
Arsenic 3. 77E•OO 1. OOE•02 5.64E·07 2.13E·06 3.00E·04 7.09E·03 
cactni1.111 1.08E•OO 1.0oe•o2 5.64E·07 6.09E·07 5.00E·04 1.22E·03 
Chlordane 6.30E·02 1.00E•02 5.64E·07 3.55E·08 6,00E·05 5.92E·04 
Copper 2.01E•02 1.00E•02 5.64E·07 1.13E·04 3.70E·02 3.07E·03 
4,4•~oor 7.60E·02 1.00E•02 5.64E·07 4.29E·08 5,00E·04 8.57E·05 
Nickel 1.91E•01 1.00E•02 5.64E·07 1.08E·05 2.00E·02 5.39E·04 
Pathway Total 1.85E·02 

Pathway: Dermal contact with Soil 

(mg/kgl (percent) (kg/kg· day) (mg/kg/day) (mg/kg/day) 
Antimony 4.16E•OO 1. OOE•OO 2.21E·06 9.19E·08 4.00E·04 2.30E·04 
Arsenic 3. 77E•OO 3.00E•OO 2.21E·06 2.50E·07 3.00E·04 8.33E·04 
Cadmium 1.08E•OO 1.00E·01 2.21E·06 2.39E·09 5.00E·04 4, 77E·06 
Chlordane 6.30E·02 5.00E•OO 2.21E·06 6.96E·09 6,00E·05 1.16E·04 
Copper 2.01E•02 1.00E•OO 2.21E·06 4.44E·06 3.70E·02 1.20E·04 
4,4•·00T 7,60E·02 5.00E•OO 2.21E·06 8,40E·09 S.OOE·04 1.68E·05 
Nickel 1.91E•01 1.00E•OO 2.21E·06 4.22E·07 2.00E·02 2.11E·05 
Pathway Total 1.34E·03 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kstday) (mg/ks/day) 
Antimony 4. 78E·08 1.00E•02 1.17E·02 5.60E·10 4.00E·04 1.40E·06 
Arsenic 4.34E·08 1.00E•02 1.17E·02 5.07E·10 3.00E·04 1.69E·06 
CadmiLm 1.24E·08 1. OOE•02 1.17E·02 1.45E·10 5.00E·04 2.91E·07 
Chlordane 7.25E·10 1. OOE•02 1.17E·02 8.48E·12 6.00E·05 1.41E·07 
Copper 2.31E·06 1.00E•02 1.17E·02 2.71E·08 3.70E·02 7.31E·07 
4,4 1 ·00T 8.74E·10 1.00E•02 1.17E·02 1.02E·11 S.OOE·04 2.05E·08 
Nickel 2.20E·07 1.00E•02 1.17E·02 2.57E·09 2.00E·02 1.28E·07 
Pathway Total 4.40E·06 

Multipathway Total 2E·02 

Percent of 
Receptor 

Hazard 
Index 

29.63% 
35.78% 
6.16% 
2.99% 

15.50% 
.43% 

2.72% 
93.21% 

1.16% 
4.20% 

.02% 

.59% 

.61% 

.08% 

.11% 
6. 77'.< 

.01% 

.01% 

.00% 

.00% 

.00% 

.00% 

.00% 

.02% 
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Table E19. Estimated Cancer Risk Detail 
Utility Worker - RME Scenario, Sites 16 and 17 - Pete's Pond Extension 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 3. 77E+OO 1.00E+02 8.05E-09 3.03E-08 1. 75E+OO 5.31E-08 

Chlordane 6.30E-02 1. OOE+02 8.05E-09 5.07E-10 1.30E+OO 6.59E-10 

4,4•-cor 7.60E-02 1.00E+02 8.05E-09 6.12E-10 3.40E-01 2.08E-10 

TCDD-TE 2.18E-05 4.30E+01 8.05E-09 7.56E-14 1.50E+05 1.13E-08 

Pathway Total 6.53E-08 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 3. 77E+OO 3.00E+OO 3. 16E-08 3.57E-09 1. 75E+OO 6.25E-09 

Chlordane 6.30E-02 5.00E+OO 3. 16E-08 9.95E-11 1.30E+OO 1.29E-10 

4,4 1·DDT 7.60E-02 5.00E+OO 3. 16E-08 1.20E-10 3.40E-01 4.08E-11 

TCDD-TE 2. 18E-05 1.00E+OO 3. 16E-08 6.90E-15 1.50E+05 1.04E-09 

Pathway Total 7.46E-09 

Pathway: Jnhalation of Oust from Outdoor Air 

(mg/m"3) (percent) <m"3/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 4.34E-08 1.00E+02 1.68E-04 7.28E-12 1.50E+01 1.09E-10 
Cadmium 1.24E-08 1.00E+02 1.68E-04 2.09E-12 1.50E+01 3.13E-11 

Chlordane 7.25E-10 1.00E+02 1.68E-04 1.22E-13 1.30E+OO 1.58E-13 
4,4 1 -DDT 8. 74E-10 1.00E+02 1.68E-04 1.47E-13 3.40E-01 4.99E-14 

Nickel 2.20E-07 1 .OOE+02 1.68E-04 3.69E-1 1 9. 10E-01 3.36E-11 

TCDD-TE 2.51E-13 1 .OOE+02 1.68E-04 4.22E-17 1 .50E+05 6.33E·12 

Pathway Total 1.80E-10 

Multipathway Total 7E-OB 

Percent of 
Receptor 

Cancer 
Risk 

72.83% 

.90% 

.29% 
15.50% 
89.52% 

8.57% 
• 18% 

.06% 
1.43% 

10.24% 

.15% 

.04% 

.00% 

.00% 

.05% 

.01% 

.25% 
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Table E20. Hazard Quotient and Index Detail 
Construction Worker- Average Scenario, Sites 16 and 17- Site 17 Disposal Area 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

Cmg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.51E+OO 1.00E+02 2.94E·08 4.44E·08 4.00E·04 1.11E-04 
Arsenic 1.60E+OO 1.00E+02 2.94E-08 4.70E-08 3.00E-04 1.57E-04 
Cadmium 5.20E·01 1.00E+02 2.94E-08 1.53E-08 S.OOE-04 3.06E-05 
Copper 2.21E+01 1.00E+02 2.94E-08 6.51E-07 3.70E-02 1.76E-05 
Mercury S.OOE-01 1.00E+02 2.94E-08 1.47E·08 3,00E-04 4.90E-05 
Nickel 1. 79E+01 1.00E+02 2.94E-08 5.26E·07 2.00E·02 2.63E-05 
Pathway Total 3.91E-04 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.51E+OO 1.00E+OO 2.48E·07 3.74E·09 4.00E-04 9.36E-06 
Arsenic 1.60E+OO 3.00E+OO 2.48E-07 1.19E-08 3.00E·04 3.97E-05 
Cadmium 5.20E-01 1.00E·01 2.48E·07 1.29E-10 S.OOE-04 2.58E-07 
Copper 2.21E+01 1.00E+OO 2.48E-07 5.49E-08 3.70E-02 1.48E-06 
Mercury S.OOE-01 LOOE+OO 2.48E-07 1.24E-09 3.00E·04 4.13E-06 
Nickel 1. 79E+01 1.00E+OO 2.48E-07 4.44E-08 2.00E·02 2.22E-06 
Pathway Total 5.71E-05 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.74E-08 1.00E+02 1.32E-02 2.29E·10 4.00E-04 5.73E·07 
Arsenic 1.84E-08 1.00E+02 1.32E·02 2.43E-10 3.00E-04 8.10E·07 
Cadmium 5.98E-09 1.00E+02 1.32E-02 7.89E·11 S.OOE-04 1.58E·07 
Copper 2.54E·07 1.00E+02 1.32E-02 3.36E·09 3.70E·02 9.08E-08 
Mercury 5.75E·09 1.00E+02 1.32E·02 7.59E-11 9.00E-05 8.43E·07 
Nickel 2.06E-07 1.00E+02 1.32E·02 2.72E-09 2.00E·02 1.36E-07 
Pathway Total 2.61E-06 

Multipathway Total SE-04 

Percent of 
Receptor 

Hazard 
Index 

24.60% 
34.79% 
6.78% 
3.90% 

10.86% 
5.83% 

86.76% 

2 0 07'1. 
8.80% 

.06% 

.33% 

.92% 

.49% 
12.67'1. 

.13% 

.18% 

.04% 

.02% 

.19% 

.03% 

.59% 
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Table E20. Estimated Cancer Risk Detail 
Construction Worker - Average Scenario, Sites 16 and 17 - Site 17 Disposal Area 

Volume III - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 

Arsenic 1.60E+OO 1.00E+02 4.19E·10 6.70E-10 1. 75E+OO 1.17E-09 

TCDD-TE 7.11E-06 4.3DE+01 4.19E-10 1.28E-15 1.50E+05 1 .92E-10 

Pathway Total 1.36E-09 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 1.60E+OO 3. OOE+OO 3.54E·09 1.70E-10 1. 75E+OO 2.97E-10 

TCDD-TE 7.11E-06 1.00E+OO 3.54E-09 2.52E-16 1.50E+05 3.78E-11 

Pathway Total 3.3SE-10 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m-3/kg-day) (mg{kg/day) (mg/kg/day) 

Arsenic 1.84E-08 1.00E+02 1.88E-04 3.46E-12 1 .50E+01 5.19E-11 

Cadmium 5.98E-09 1.00E+02 1.88E-04 1.12E-12 1. 50E+01 1.69E-11 

Nickel 2.06E·07 1.00E+02 1.88E-04 3.87E-11 9.10E-01 3.52E-11 
TCDD-TE 8.18E-14 1.00E+02 1.88E-04 1.54E· 17 1.50E+OS 2.31E-12 

Pathway Total 1.06E-10 

Multipathway Total 2E-09 

( 

Percent of 
Receptor 

Cancer 
Risk 

64.89% 

10.65% 
75.54% 

16.4r. 
2.10% 

18.5r. 

( 
2.88% 

.94% 
1.95% 

• 13% 

5.90% 
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Table E21. Hazard Quotient and Index Detail 
Construction Worker - RME Scenario, Sites 16 and 17 - Site 17 Disposal Area 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotfent 

Pathway: Ingestion of Soil 

(mg/kg) (percent) ( kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 4.27E+OO 1.00E+02 4.70E·06 2.01E·05 4.00E·04 5.02E·02 
Arsenic 6.52E+OO 1.00E+02 4.70E·06 3.06E·OS 3,00E·04 1.02E·01 
Cadmium 1.53E+OO 1.00E+02 4.70E·06 7.19E·06 S.OOE·04 1.44E·02 
Copper 1.37E+02 1.00E+02 4.70E·06 6.43E·04 3.70E·02 1. 74E·02 
Mercury 3.38E+OO 1.00E+02 4.70E·06 1.59E·05 3.00E·04 5.30E·02 
Nickel 8.30E+01 1.00E+02 4.70E·06 3.90E·04 2.00E·02 1.95E·02 
Pathway Total 2.57E·01 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 4.27E+OO 1.00E+OO 1.85E·05 7.90E·07 4.00E·04 1.97E·03 
Arsenic 6.52E+OO 3.00E+OO 1.85E·OS 3.62E·06 3.00E·04 1.21E·02 
Cadmium 1.53E+OO 1. ODE· 01 1.85E·OS 2.83E·08 S.OOE·04 5,66E·OS 
Copper 1.37E+02 1.00E+OO 1.85E·05 2.53E·OS 3.70E·02 6.84E·04 
Mercury 3,38E+OO 1.00E+OO 1.85E·OS 6.25E·07 3.00E·04 2.08E·03 
Nickel 8.30E+01 1 . OOE+OO 1.85E·OS 1.54E·OS 2.00E·02 7.68E·04 
Pathway Total 1.77E·02 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m"3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 4.91E·08 1.00E+02 2.35E·01 1.15E·08 4.00E·04 2.88E·05 
Arsenic 7.50E·08 1.00E+02 2.35E·01 1. 76E·08 3.00E·04 5.87E·05 
Cadmium 1.76E·08 1.00E+02 2.35E·01 4.13E·09 S.OOE·04 8.27E·06 
Copper 1.57E·06 1.00E+02 2.35E·01 3.70E·07 3.70E·02 9.99E·06 
Mercury 3.89E·08 1.00E+02 2.35E·01 9.13E·09 9.00E·05 1.01E·04 
Nickel 9.54E·07 1.00E+02 2.35E·01 2.24E·07 2.00E·02 1.12E·OS 
Pathway Total 2.18E·04 

Multipathway Total 3E·01 

Percent of 
Receptor 

Hazard 
Index 

18.30% 
37.18% 

5.25% 
6.34% 

19.32% 
7.11% 

93.50% 

• 72% 
4.41% 

.02% 

.25% 

.76% 

.28% 
6.44% 

.01% 

.02% 

.00% 

.00% 

.04% 

.00% 

.07% 
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Table E21. Estimated Cancer Risk Detail 
Construction Worker - RME Scenario, Sites 16 and 17 - Site 17 Disposal Area 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day! (mg/kg/day) (mg/kg/day) 
Arsenic 6.52E+DO 1.00E+02 6.71E·08 4.37E-07 1. 75E+OO 7.66E·07 
TCDO·TE 3.02E-05 4.30E+D1 6.71E-D8 8.71E-13 1.50E+05 1.31E-07 
Pathway Total 8.97E-07 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 6.52E+OO 3.00E+OO 2.64E-07 5.16E·08 1.75E+OO 9.04E·08 
TCDD·TE 3.02E·05 1.00E+OO 2.64E·07 7.97E·14 1.50E+05 1.20E·08 
Pathway Total 1.02E-07 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 7.50E·08 1. OOE+02 3.35E·03 2.51E·10 1.50E+01 3.77E·09 
Cadmium 1. 76E·08 1.00E+02 3.35E·03 5.89E·11 1.50E+01 8.84E·10 
Nickel 9.54E·07 1.00E+02 3.35E·03 3.20E·09 9.10E·01 2.91E·09 
TCDD·TE 3.47E·13 1.00E+02 3.35E·03 1.16E·15 1.50E+05 1.74E·10 
Pathway Total 7.74E·09 

Multipathway Total 1E·06 

( 

Percent of 
Receptor 

Cancer 
Risk 

76.06% 
13.01% 
89.07% 

8.98% 
1.19% 

10.17% 

.37",{ 
( 

.09% 

.29% 

.02% 

.77% 
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Table E22. Hazard Quotient and Index Detail 
Construction Worker - Average Scenario, Sites 16 and 17 - DOL Yard 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg· day) <me/kg/day) (mg/ke/day) 
Arsenic 3.15E+OO 1.00E+02 2.94E·08 9.26E·08 3.00E·04 3.09E·04 
Bis(2·ethylhexyl)phthalate 1.15E+OO 1.00E+02 2.94E·08 3.37E·08 2.00E·02 1.69E·06 
Cadmium 5,20E·01 1.00E+02 2.94E·08 1.53E·08 5.00E·04 3.06E·05 
Pathway Total 3.41E·04 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg·day) (me/kg/day) (mg/ke/day) 
Arsenic 3.15E+OO 3.0DE+OO 2.48E·07 2.34E·08 3,00E·04 7.81E·OS 
Bis(2·ethylhexyl)phthalate 1.15E+OO 1.00E+01 2.48E·07 2.85E·08 2.00E·02 1.42E·06 
Cadmium 5.20E·01 1.00E·01 2.48E·07 1.29E·10 5.00E·04 2.58E·07 
Pathway Total 7.98E·05 

Pathway: Inhalation of oust from outdoor Air 

(mg/m'3) (percent) (m'3/ke·day) (mg/kg/day) (me/kg/day) 
Arsenic 3.62E·08 1.00E+02 1.32E·02 4.78E·10 3.00E·04 1.59E·06 
Bis(2·ethylhexyl)phthalate 1.32E·08 1.00E+02 1.32E·02 1.74E·10 2.00E·02 8.71E·09 
Cadmium 5.98E·09 1. OOE+02 1.32E·02 7.89E·11 S.OOE·04 1.58E·07 
Pathway Total 1.76E·06 

Multipathway Total 4E·04 

Percent of 
Receptor 

Hazard 
Index 

73.08% 
.40% 

7.24% 
80.72% 

18.47'< 
.34% 
.06% 

18.87'-' 

.38% 

.00% 

.04% 

.42% 
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Table E22. Estimated Cancer Risk Detail 
Construction Worker - Average Scenario, Sites 16 and 17 - DOL Yard 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) Cmg/kg/day) 
Arsenic 3.15E+OO 1.00E+02 4.19E-10 1. 32E·09 1. 75E+OO 2.31E·09 
Bfs(2·ethylhexyl)phthalate 1.15E+OO 1.00E+02 4.19E·10 4.81E·10 1.40E-02 6. 73E·12 
TCOD·TE 2.09E-06 4.30E+01 4.19E·10 3. 77E·16 1.50E+05 5.65E-11 
Pathway Total 2.37E·09 

Pathway: Dermal Contact with Soil 

Cmg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 3.15E+OO 3.00E+OO 3.54E-09 3.35E·10 1. 75E+OO 5.85E-10 
Bis(2·ethylhexyl)phthalate 1.15E+OO 1.00E+01 3.54E-09 4.06E-10 1.40E-D2 5.69E-12 
TCOD·TE 2.09E-06 1.00E+CO 3.54E-09 7.40E-17 1.50E+05 1.11E·11 
Pathway Total 6.02E·10 

Pathway: Inhalation of oust from Outdoor Air 

Cmg/m'3) (percent) (m'3/kg-day) (mg/kg/day) Cmg/kg/day) 
Arsenic 3.62E·08 1.00E+02 1.88E·04 6.81E·12 1.50E+01 1.02E·10 
Bis(2·ethylhexyl)phthalate 1.32E·08 1. OOE+02 1.88E·04 2.48E-12 8.40E·03 2.08E·14 
Cadmium 5.98E·09 1.00E+02 1.88E·04 1.12E-12 1.50E+01 1.69E·11 
TCDO-TE 2.40E·14 1.00E+02 1.88E·04 4.52E-18 1.50E+05 6.78E·13 
Pathway Total 1.20E-10 

Hultipathway Total 3E·09 

Percent of 
Receptor 

Cancer 
Risk 

74.65% 
.22% 

1,83% 
76.70% 

18.90% 

.18%, 

.36% 
19.44% 

3.30% 
.00% 
.55% 
.02% 

3. 87'-' 
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Table E23. Hazard Quotient and Index Detail 
Construction Worker- RME Scenario, Sites 16 and 17 -DOL Yard 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1 .57E+01 1.00E+02 4.70E·06 7.36E·05 3.00E-04 2.45E·01 
BisC2-ethylhexyl)phthalate 3.72E+OO 1.00E+02 4.70E·06 1.75E·05 2.00E·02 8.73E-04 
'Cadmium 1 .75E+OO 1.00E+02 4.70E·06 8.23E·06 5.00E-04 1.64E·02 
Pathway Total 2.62E-01 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) Cmg/kg/day) 
Arsenic 1.57E+01 3.00E+OO 1.85E-05 8.69E·06 3.00E-04 2.90E-02 
Bis(2-ethylhexyl)phthalate 3.72E+OO 1.00E+01 1.85E·05 6.88E-06 2.00E-02 3.44E-04 
Cadmium 1. 75E+OO 1.00E-01 1.85E·05 3.24E-08 5.00E·04 6.48E-05 
Pathway Total 2.94E-02 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1 .80E·07 1.00E+02 2.35E-01 4.23E-08 3.00E-04 1.41E-04 
Bis(2-ethylhexyl)phthalate 4.27E·08 1.00E+02 2.35E-01 1.00E-08 2.00E-02 5.02E-07 
Cadmium 2.01E-08 1 .OOE+02 2.35E·01 4.73E·09 5.00E-04 9.46E·06 
Pathway Total 1.51E·04 

Multipathway Total 3E·01 

Percent of 
Receptor 

Hazard 
Index 

83.95% 
.30% 

5.62% 
89.87% 

9.94% 
.12% 
.02% 

10.08% 

.05% 

.00% 

.00% 

.OS% 
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Table E23. Estimated Can·cer Risk Detail 
Construction Worker - RME Scenario, Sites 16 and 17 - DOL Yard 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) Cpe rcent) (kg/kg-day) (mg/kg/day) (mgfkg/day) 
Arsenic 1.57E+01 1-00E+02 6_71E-08 1.05E-06 1. 75E+OO 1-84E-06 
Bis(2-ethylhexyl>phthalate 3.72E+OO 1-00E+02 6. 71E-08 2.49E-07 1.40E-02 3.49E-09 
TCDD-TE 5.76E-06 4.30E+01 6.71E-08 1.66E-13 1.50E+05 2.49E-08 
Pathway Total 1.87E-06 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.57E+01 3.00E+OO 2.64E-07 1.24E-07 1. 75E+OO 2.17E-07 
Bis(2-ethylhexyl)phthalate 3. 72E+OO 1.00E+01 2.64E-07 9.81E-08 1.40E-02 1.37E-09 
TCDD-TE 5.76E-06 1.00E+OO 2.64E-07 1-52E-14 1.50E+05 2.28E-D9 
Pathway Total 2.21E-07 

Pathway: Inhalation of oust from Outdoor Air 

(mg/m'3) (percent) cm-3/kg-day) (mg/kg/day) Cmg/kg/day) 
Arsenic 1.80E-07 1.00E+02 3.35E-03 6.03E-10 1.5DE+01 9.04E-09 
BisC2-ethylhexyl)phthalate 4.27E-08 1.00E+02 3.35E-03 1.43E-10 8.40E-03 1.20E-12 
Cadmium 2.01E-08 1.00E+02 3.35E-03 6.74E-11 1.50E+01 1.01E-09 
TCOO·TE 6.62E-14 1.00E+02 3.35E-03 2.22E-16 1.50E+05 3.33E-11 
Pathway Total 1.01E-08 

Multipathway Total . 2E-06 

( 

Percent of 
Receptor 

Cancer 
Risk 

87.66% 
.17% 

1-19% 
89.02% 

10.34% 
• 07'-' 
.11% 

10.52% 

( 

.43% 

.00% 

.05% 

.00% 

.48% 
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Table E24. Hazard Quotient and Index Detail 
Commercial Worker- Average Scenario, Sites 16 and 17- DOL Yard 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 8.73E+OO 1.00E+02 2.4SE-07 2.14E-06 3.00E-04 7 .13E-03 
Cadmium 1.10E+OO 1.00E+02 2.45E-07 Z. 70E-07 S.OOE-04 5.39E-04 
Pathway Total 7.67E-03 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg;day) 
Arsenic 8.73E+OO 3.00E+OO 2.06E-06 5,40E-07 3.00E-04 1.80E-03 
Cadmium 1.10E+OO 1.00E-01 Z.06E-06 2.27E-09 S.OOE-04 4.53E-06 
Pathway Total 1.80E-03 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/rn"3) (percent) (m'3/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.00E-07 1.00E+02 6.50E-02 6.53E-09 3.00E-04 2.18E-05 
Cadmium 1.27E-08 1. OOE+02 6.50E-02 8.ZZE-10 5.00E-04 1.64E-06 
Pathway Total 2.34E-05 

Multipathway Total 9E-03 

Percent of 
Receptor 

Hazard 
Index 

75.08% 
5.68% 

80.76% 

18.95% 
.OS% 

19.00% 

.23% 

.02% 

.25% 
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Table E24. Estimated Cancer Risk Detail 
Commercial Worker- Average Scenario, Sites 16 and 17 - DOL Yard 

Volume III - Baseline .Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Dally Slope Cancer 
Chemical Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 8.73E+OO 1.00E+02 3.49E-08 3.05E-07 1. 75E+OO 5.33E-07 
TCOO-TE 2.09E-06 4.30E+01 3.49E·08 3.14E-14 1.50E+05 4.70E-09 
Pathway Total 5.38E-07 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 8. 73E+OO 3.00E+OO 2.95E-07 7.73E-08 1. 75E+OO 1.35E·07 
TCDO-TE 2.09E-06 1.00E+OO 2.95E-07 6.17E-15 1.50E+05 9. 25E -10 
Pathway Total 1.36E-07 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.00E-07 1.0DE+02 9.28E-03 9.32E-10 1.50E+01 1.40E-08 
Cadmium 1.27E-08 1.DOE+02 9.28E-03 1.17E-10 1 . 50E+01 1. 76E-09 
TCDO-TE 2.40E-14 1.00E+02 9.28E-03 2.23E-16 1.50E+05 3.35E-11 
Pathway Total 1.58E-08 

Multipathway Total 7E-07 

( 

Percent of 
Receptor 

Cancer 
Risk 

77.31% 
.68% 

77.99% 

19.58% 
.13% 

19.71% 

2.03% ( 
.26% 
.00% 

2.29% 
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Table E25. Hazard Quotient and Index Detail 
Commercial Worker - RME Scenario, Sites 16 and 17 - DOL Yard 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.23E+01 1.00E+02 4.89E-07 1.09E·05 3.00E-04 3.63E·02 
Cadmium 2.40E+OO 1.00E+02 4.89E·07 1.17E-06 5.00E-04 2.35E-03 
Pathway Total 3.86E·02 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.23E+01 3.00E+OO 1.85E·05 1.24E·05 3.00E-04 4.13E-02 
Cadmium 2.40E+OO 1 .OOE-01 1.85E·05 4.44E·08 5.00E-04 8.88E-05 
Pathway lot a l 4.14E-02 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.56E·07 1.00E+02 9.78E·02 2.51E-08 3.00E-04 8.36E·05 
Cadmium 2.76E·OB 1.00E+02 9.78E-02 2.70E-09 5.00E-04 5.40E-06 
Pathway Total 8.90E·05 

Multipathway Total BE-02 

Percent of 
Receptor 

Hazard 
Index 

45.30% 
2.93% 

48.23% 

51.54% 
.11% 

51.65% 

.10% 

.01% 

.11% 
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Table E25. Estimated Cancer Risk Detail 
Commercial Worker - RME Scenario, Sites 16 and 17 - DOL Yard 

Volume III - Baseline Risk Assessment, Basewide Rl/FS (. 
Fort Ord, California 

Percent of 
Receptor 

Chemical Absorption Intake Daily Slope Cancer Cancer 
Chemical Concentration Factor Factor Intake Factor Risk Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) Cks/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 2.23E+01 1.00E+02 1.75E·07 3.90E·06 1. 75E+OO 6.83E·06 46.08% 
TCDD·TE 5.76E·06 4.3DE+01 1. 75E·07 4.33E·13 1.50E+05 6.50E·08 .44% 
Pathway Total 6.90E·06 46.52% 

Pathway: Dermal Contact with Soil 

(mg/ks) (percent) Cks/kg·day) (mg/kg/day) (mg/kg/day) 
.Arsenic 2.23E+01 3.00E+OO 6.59E·06 4.41E-06 1. 75E+OO 7.72E·06 52.09% 
TCDD · TE 5.76E·06 1.00E+OD 6.59E·D6 3.8DE·13 1.50E+05 5.69E·08 .38% 
Pathway Total 7.78E·06 52.47% 

Pathway; Inhalation of Oust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/k9/day) (mg/kg/day) ( 
Arsenic 2.56E·07 1.00E+02 3.49E·02 8.95E·09 1.50E+01 1.34E·07 .90% 
Cadmium 2.76E·08 1.00E+02 3.49E·02 9.63E·10 1.50E+01 1.44E·08 .10% 
TCDD·TE 6.62E·14 1. OOE+02 3.49E·02 2.31E·15 1.50E+05 3.47E·10 .DO% 
Pathway Total 1.49E·07 1_.00% 

Mul tipathway Total 1E·05 
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Chemical 

Pathway: Inhalation of Oust 

Antimony 
Copper 
Pathway Total 

Multipathway Total 

Table E26. Hazard Quotient and Index Detail 
Resident Ages 0-6 - Average Scenario, Site 3 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
1.28E·07 1.00E+02 2. 77E·02 3.56E·09 4.00E·04 
3.93E·07 1.00E+02 2.77E·02 1.09E·08 3.70E·02 
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Percent of 
Receptor 

Hazard Hazard 
Quotient lndex 

8.89E·06 96.80% 
2.94E·07 3.20% 
9.18E·06 100.00% 

9E·06 

Page 



Table E27. Hazard Quotient and Index Detail 
Resident Ages 0-6 - RME Scenario, Site 3 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Chemical Concentration Factor Factor Intake Dose 

Pathway: Dermal Contact with Soil 

Cmg/kg) (percent) (kg/kg-day) (mg(kg/day) (mg/kg/day) 
Antimony 6. 73E+01 1.00E+OD 1. 78E·05 1.20E·05 4.00E-04 
Copper 2. 70E+02 1.00E+OO 1. 78E-05 4.81E-05 3.70E·02 
Pathway Total 

Pathway: Ingestion of Soil 

Cmg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 6.73E+01 1.00E+02 3.80E-06 2.56E·04 4.00E·04 
Copper 2.70E+02 1.00E+02 3.80E-06 1.03E·03 3.70E·02 
'Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) cm·3/ks·.dayJ (mg/kg/day) (mg/ks/day) 
Antimony 7.74E·07 1 . OOE+02 4. 71E·02 3.65E-08 4.00E·04 
Copper 3.11E-06 1.00E+02 4. 71E-02 1.46E-07 3.70E·02 
Pathway Total 

Multipathway Total 
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( 

Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

3.00E·02 4.30% 
1.30E·03 .19% 
3.13E·02 4.49% 

6.39E·01 91.52% 
2.78E-02 3.98% 
6,67E-01 95.50% 

9.11E-05 .01% 
( 

3.96E·06 .00% 
9.51E-05 .01% 

7E·01 

Page 



Chemical 

Pathway: Inhalation of Dust 

Antimony 
Copper 
Pathway Total 

Multipathway Total 

Table E28. Hazard Quotient and Index Detail 
Resident Ages 6-9 - Average Scenario, Site 3 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) Cmg/kg/day) Cmg/kg/day) 
1.28E·07 1.00E+02 2.01E·02 2.58E·09 4.00E·04 
3.93E·07 1. OOE+02 2.01E·02 7.90E·09 3.70E·02 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

6.45E·06 96.79% 
2.14E·07 3.21% 
6.66E·06 100.00% 

7E·06 

Page 



Chemical 

Table E29. Hazard Quotient and Index Detail 
Resident Ages 6-18 - RME Scenario, Site 3 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 6.73E+01 1 . OOE+OO 9.62E·06 6.48E·06 4.00E·04 
Copper 2.70E+02 1. OOE+OO 9.62E·06 2.60E·OS 3.70E·02 
Pathway Total 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 6. 73E+01 1.00E+02 6.39E·07 4.30E·05 4.00E·04 
Copper 2.70E+02 1.00E+02 6.39E·07 1.73E·04 3.70E·02 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kQ/day) 
Antimony 7.74E·07 1.00E+02 2.39E·02 1.85E·08 4.00E·04 
Copper 3.11E·06 1.00E+02 2.39E·02 7.43E·08 3.70E·02 
Pathway Total 

Multipathway Total 
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( 

Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

1.62E·02 12.50% 
7.03E·04 .54% 
1.69E·02 13.04% 

1.08E·01 83.32% 
4.67E·03 3.60% 
1.13E·01 86.92% 

( 
4.63E·05 .04% 
2.01E·06 .00% 
4.83E·05 .04% 

1E · 01 

Page 



Chemical 

Table E30. Hazard Quotient and Index Detail 
Resident Ages 18-30 - RME Scenario, Site 3 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg· day) (mg/kg/day) (mg/kg/day) 
Antimony 6.73E+01 1.00E+OO 7.16E·06 4.82E·06 4.00E·04 
Copper 2.70E+02 1.00E+OO 7.16E·06 1.94E·05 3. 70E·02 
Pathway Total 

Pathway: Jngestfon of Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 6.73E+01 1.00E+02 3.80E·07 2.56E·05 4.00E·04 
Copper 2.70E+02 1.00E+02 3.80E·07 1.03E·04 3.70E·02 
Pathway Total 

Pathway: Inhalation of Dust from outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 7.74E·07 1.00E+02 9.49E·03 7.35E·09 4.00E·04 
Copper 3.11E·06 1.00E+02 9.49E·03 2.95E·08 3.70E·02 
Pathway Total 

Multipathway Total 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

1.20E·02 15.15% 
5.23E·04 .66% 
1.25E·02 15.81% 

6.39E·02 80.66% 
2.78E·03 3.51% 
6.67E·02 84.17% 

1.84E·05 .02% 
7.98E·07 .00% 
1.92E·05 .02% 

8E·02 

Page 



Chemical 

Table E33. Hazard Quotient and Index Detail 
Resident 0-6 - Average Scenario, Site 3 - Surface Area Between 1 and 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake DaiLy Reference Hazard 
Concentration Factor Factor Intake Dose Quotient 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 3.67E·07 1.00E+02 2. 77E·02 1.02E-08 4.00E-04 2.54E-05 
Copper 1.92E-06 1.00E+02 2.77E·02 5.32E·08 3. 70E·02 1.44E·06 
Pathway Total 2.68E-05 

Multipathway Total 3E-05 

Percent of 
Receptor 

Hazard 
Index 

94.63% 
5.37% 

100.00% 
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Table E34. Hazard Quotient and Index Detail 
Resident 0-6 - RME Scenario, Site 3 - Surface Area Between 1 and 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentratfon Factor Factor Intake Dose Quotient 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg{kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 2.06E+02 1.00E+OO 1. 78E-05 3.68E-05 4.00E-04 9.19E-02 
Copper 8.84E+02 1.00E+OO 1. 78E-05 1.57E-04 3.70E-02 4.25E-03 
Pathway Total 9.61E-02 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 2.06E+02 1.00E+02 3.80E-06 7.85E-04 4.00E-04 1.96E+OD 
Copper 8.84E+02 1.00E+02 3.80E-06 3.36E-03 3.70E-02 9.08E-02 
Pathway Total 2.05E+OO 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/ke/day) (mg/kg/day) 
Antimony 2.37E-06 1.00E+02 4.71E-02 1.12E-07 4.00E-04 2.80E-04 
Copper 1.02E-05 1.00E+02 4.71E-02 4.79E-07 3.70E-02 1.29E-05 
Pathway Total 2.93E-04 

Multipathway Total 2E+OO 

Percent of 
Receptor 

Hazard 
Index 

4.28% 
.20% 

4.48% 

91.28% 
4.23% 

95.51% 

.01% 

.00% 

.01% 
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Chemical 

Table E35. Hazard Quotient and Index Detail 
Resident 6-9 - Average Scenario, Site 3 - Surface Area Between 1 and 10% 

Volume III - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Chemical Absorption lntake Daily Reference Hazard 
Concentration Factor Factor Intake Dose Quotient 

Pathway: Inhalation of Oust from OUtdoor Air 

(mg/m'3) (percent) (m'3{kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 3.67E·07 1.00E+02 2. 7?E·02 1.02E·08 4.00E·04 2.54E·05 
Copper 1.92E-06 1.00E+02 2. 77E-02 5.32E-08 3.70E-02 1.44E·06 
Pathway Total 2.68E·05 

Multipathway Total 3E-05 

Percent of 
Receptor 

Hazard 
Index 

94.63% 
5.37% 

100.00% 
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Table E36. Hazard Quotient and Index Detail 
Resident 6-18- RME Scenario, Site 3- Surface Area Between 1 and 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Cherni cal Concentration Factor Factor Intake Dose Quotient 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) Ckg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.06E+02 1.00E+OO 9.62E·06 1.99E·05 4.00E·04 4.97E·02 
Copper 8.84E+02 1.00E+OO 9.62E·06 8.51E·05 3.70E·02 2.30E·03 
Pathway Total 5.20E·02 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.06E+02 1.00E+02 6.39E·07 1.32E·04 4.00E·04 3.30E·01 
Copper 8,84E+02 1. OOE+02 6.39E·07 5.65E·04 3,70E·02 1.53E·02 
Pathway Total 3.45E·01 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.37E·06 1.00E+02 2.39E·02 5.68E·08 4.00E·04 1.42E·04 
Copper 1. 02E · 05 1.00E+02 2.39E·02 2.43E·07 3. 70E·02 6.57E·06 
Pathway Total 1.49E·04 

Multipathway Total 4E·01 

Percent of 
Receptor 

Hazard 
Index 

12.50% 
.58% 

13.08% 

83.03% 
3.85% 

86.88% 

.04% 

.00% 

.04% 
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Table E37. Hazard Quotient and Index Detail 
Resident 18-30 - Average Scenario, Site 3 - Surface Area Between 1 and 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Dermal Contact with Soil 

(mg{kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 2.06E+02 1.00E+OO 7.16E·06 1.48E-05 4.00E-04 3.70E·02 
Copper 8.84E+02 1-00E+OO 7.16E-06 6.33E·05 3.70E-02 1.71E-03 
Pathway Total 3.87E-02 

Pathway: Ingestion of Soil 

(mg{kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 2.06E+02 1.00E+02 3.80E-07 7.85E·05 4.00E-04 1.96E-01 
Copper 8.84E+02 1. OOE+02 3.80E-07 3.36E-04 3.70E-02 9.08E-03 
Pathway Total 2.05E-01 

Pathway: Inhalation of Dust from outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.37E-06 1.00E+02 9.49E·03 2.25E·08 4.00E-04 5.63E-05 
Copper 1.02E-05 1.00E+02 9.49E·03 9.65E-08 3.70E-02 2.61E-06 
P?~thway Total 5.89E·05 

Multipathway Total 2E·01 

( 

Percent of 
Receptor 

Hazard 
Index 

15.17% 
.70% 

15.87'.4 

80.38% 
3.72% 

84.10% 

( 
.02% 
.00% 
.02% 

C:\PDOX35\RISK2\FTORDBRA\RR_HIST 16:20:52 11/10/94 Page 



Table E38. Hazard Quotient and Index Detail 
Park Ranger - Average Scenario, Site 3 - Surface Area Between 1 and 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg· day) (mg/kg/day) (mg/kg/day) 
Ant irnony 3. 19E+01 1.00E+OO 1.65E·05 5.27E·06 4.00E·04 1 .32E·02 
Copper ,_ 67E+02 1.00E+OO 1.65E·05 2. 76E·05 3.70E·02 7.45E·04 
Pathway Total 1.39E·02 

Pathway: Ingestion of Soil 

(mg/kg) (percent) Ckg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 3.19E+01 1 .OOE+02 2.45E·07 7.82E·06 4.00E·04 1.96E·02 
Copper 1.67E+02 1 .OOE+02 2.45E·07 4.09E·05 3.70E·02 1. 11E·03 
Pathway Total 2.07E·02 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) Cmg/kg/day) (mg/kg/day) 
Antimony 3.67E·07 1 .OOE+02 6,50E·02 2.39E·08 4.00E·04 5.97E·05 
Copper 1.92E·06 1.00E+02 6.50E·02 1.25E·07 3.70E·02 3.38E·06 
Pathway Total 6.31E·05 

Mul tipathway Total 3E·02 

Percent of 
Receptor 

Hazard 
Index 

38.02% 
2.15% 

40. 17'-' 

56.45% 
3.20% 

59.65% 

• 17% 
.01% 
.18% 
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Table E39. Hazard Quotient and Index Detail 
Park Ranger - RME Scenario, Site 3 - Surface Area Between 1 and 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorptfon Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mgfkg/day) 
Antimony 2.06E+02 1.00E+OO 1.4BE·04 3.06E·04 4.00E·04 7.64E·01 
Copper B.B4E+02 1.00E+OO 1.4BE·04 1.31E·D3 3.70E·02 3.54E·02 
Pathway Total 7.99E·01 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.06E+02 1.00E+02 9.7BE·07 2.02E·04 4.00E·04 5.05E·01 
copper 8.84E+02 1.00E+02 9.7BE·07 8.65E·04 3.70E·02 2.34E·02 
Pathway Total 5.28E·01 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3Jkg·day) (mgJkg/day) (mg/kg/day) 
Antimony 2.37E·06 1.00E+02 9.7BE·02 2.32E·07 4.00E·04 5.81E·04 
Copper 1.02E·05 1.00E+02 9.78E·02 9.95E·07 3.70E·02 2.69E·05 
Pathway Total 6.08E·04 

Multipethway Total 1E+OO 

( 

Percent of 
Receptor 

Hazard 
Index 

57.51% 
2.66% 

60.17'-' 

38.02% 
1. 76% 

39.78% 

( 
.04% 
.00% 
.04% 

( 
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Chemical 

Table E40. Hazard Quotient and Index Detail 
Resident 0-6 - Average Scenario, Site 3 - Surface Area Greater Than 10% 

Volume III - Baseline Risk Assessment, Basewide RI/ FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Concentration Factor Factor Intake Dose Quotient 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 6.15E·D6 1.DOE+02 2. 77E·02 1. 70E·07 4.00E·04 4.26E·04 
Copper 2.10E·05 1.00E+02 2. 77E·02 5.83E·07 3.70E·02 1.58E·05 
Pathway Total 4.42E·04 

Mul tipathway Total 4E·04 

Percent of 
Receptor 

Hazard 

Index 

96.42% 
3.58% 

100.00% 
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Table E41. Hazard Quotient and Index Detail 
Resident 0-6 - RME Scenario, Site 3 - Surface Area Greater Than 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Oaily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Dermal Contact with Soit 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.50E+03 1.00E+OO 1. 78E·05 4.45E·04 4.00E·04 1.11E+OO 
Copper 1.07E+04 1.00E+OO 1. 7BE·05 1.90E·03 3.70E·02 5.13E·02 
Pathway Total 1.16E+OO 

Pathway: Ingestion of Soil 

(mgt kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.50E+03 1.00E+02 3.BOE·06 9.49E·03 4.00E·04 2.37E+01 
Copper 1.07E+04 1.00E+02 3.80E·06 4.05E·02 3.70E·02 1.09E+OO 
Pathway Total 2.4BE+01 

Pathway: Inhalation of Dust from Outdoor Air 

(mgfm"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.87E·05 1.00E+D2 4.71E·02 1.35E·06 4.00E·04 3.3BE·03 
Copper 1.23E·04 1.00E+02 4.71E·02 5.77E·06 3.70E·02 1.56E·04 
Pathway Total 3.54E·03 

Multipathway Total 3E+01 

( 

Percent of 
Receptor 

Hazard 
Index 

4.28% 
.20% 

4.48% 

91.31% 
4.20% 

95.51% 

.01% 
( 

.00% 

.01% 

( 
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Chemical 

Table E42, Hazard Quotient and Index Detail 
Resident 6-9 - Average Scenario, Site 3 - Surface Area Greater Than 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Concentration Factor Factor Intake Dose Quotient 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 6.15E·06 1.00E+02 2.77E·02 1.70E·07 4,00E·04 4.26E·04 
Copper 2.10E·05 1.00E+02 2. 77E·02 5.83E·07 3. 70E·02 1.58E·05 
Pathway Total 4.42E·04 

Multfpathway Total 4E·04 

Percent of 
Receptor 

Hazard 
Index 

96.42% 
3.58% 

100.00% 
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Table E43. Hazard Quotient and Index Detail 
Resident 6-18 - RME Scenario, Site 3 - Surface Area Greater Than 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 2.50E+03 1.00E+OO 9.62E-06 2.40E·04 4.00E-04 6.01E-01 
Copper 1.07E+04 1.00E+OO 9.62E-06 1.03E-03 3.70E·02 2. 77E-02 
Pathway Total 6.29E-01 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 2.50E+03 1.00E+02 6.39E·07 1.60E-03 4.00E-04 3.99E+OO 
Copper 1.07E+04 1.00E+02 6.39E-07 6.81E-03 3.70E-02 1.84E-01 
Pathway Total 4.17E+OO 

Pathway: Inhalation of Oust from outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg;kg/day) (mg;kg/day) 
Antimony 2.87E-05 1.00E+02 2.39E-02 6.87E-07 4.00E-04 1.72E-03 
Copper 1.23E·04 1.00E+02 2.39E-02 2.93E-06 3.70E-02 7.92E-05 
Pathway Total 1.80E-03 

Multipathway Total 5E+OO 

Percent of 
Receptor 
Hazard 
I nclex 

12.51% 
.58% 

13.09% 

83.05% 
3.83% 

86.88% 

.04% 

.00% 

.04% 
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Table E44. Hazard Quotient and Index Detail 
Resident 18-30 - RME Scenario, Site 3 - Surface Area Greater Than 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.50E+03 1.00E+OO 7.16E·06 1. 79E·04 4.00E·04 4.47E·01 
Copper 1.07E+04 1.00E+OO 7.16E·06 7.63E·04 3. 70E·02 2.06E·02 
Pathway Total 4.68E·01 

Pathway: Ingestion of Soil 

(mg/kg) (percent) ( kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.50E+03 1.00E+02 3.80E·07. 9.49E·04 4.00E·04 2.37E+OO 
Copper 1.07E+04 1.00E+02 3.80E·07 4.05E·03 3.70E·02 1.09E·01 
Pathway Total 2.48E+OO 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.87E·05 1.00E+02 9.49E·03 2.73E·07 4.00E·04 6.82E·04 
Copper 1.23E·04 1.00E+02 9.49E·03 1.16E·06 3.70E·02 3.14E·05 
Pathway Total 7.13E·04 

Multipathway Total 3E+OO 

Percent of 
Receptor 

Hazard 
Index 

15.17% 
.70% 

15.87% 

80.41% 
3.70% 

84.11% 

.02% 

.00% 

.02% 
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Table E45. Hazard Quotient and Index Detail 
Park Ranger - Average Scenario, Site 3 - Surface Area Greater Than 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Deily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg;kg/day) 
Antimony 5 .34E+02 1. OOE+OO 1.65E-05 8.82E·05 4.00E-04 2.20E-01 
Copper 1.83E+03 1.00E+OO 1.65E-05 3.02E·04 3.70E·02 8.16E·03 
Pathway Total 2.28E·01 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg;kg/day) (mg/kg/day) 
Antimony 5.34E+02 1.00E+02 2.45E-07 1.31E-04 4.00E-04 3.27E-01 
Copper 1.83E+03 1.00E+02 2.45E-07 4.48E·04 3.70E-02 1.21E-02 
Pathway Total 3.39E·01 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m"3) (percen:) (m"3/kg-dey) (mg;kg/day) (mg/kg/day) 
Antimony 6.15E-06 1.00E+02 6.50E·02 4.00E-07 4.00E-04 9.99E-04 
Copper 2.10E-05 1.00E+02 6.50E-02 1.37E-06 3.70E·02 3.70E·05 
Pathway Total 1.04E-03 

Multipathway Total 6E-01 

Percent of 
Receptor 

Hazard 
Index 

38.71% 
1.44% 

40.15% 

57.54% 
2.13% 

59.67% 

.18% 

.01% 

.19% 
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Table E46. Hazard Quotient and Index Detail 
Park Ranger - RME Scenario, Site 3 - Surface Area Greater Than 10% 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway~ Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.50E+03 1. OOE+OO 1.48E·04 3.70E·03 4.00E·04 9.24E+OO 
Copper 1.07E+04 1.00E+OO 1.48E·04 1.58E·02 3.70E·02 4.26E·01 
Pathway Total 9.67E+OO 

Pathway: Jngestion of Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.50E+03 1.00E+02 9.78E·07 2.44E·03 4.00E·04 6.11E+OO 
Copper 1.07E+04 1.00E+02 9.78E·07 1.04E·02 3,70E·02 2.82E·01 
Pathway Totat 6.39E+OO 

Path .. ay: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.87E·05 1 .OOE+02 9. 78E·02 2.81E·06 4.00E·04 7.03E·03 
Copper 1.23E·04 1.00E+02 9. 78E·02 1.20E·05 3.70E·02 3.24E·04 
Pathway Total 7.35E·03 

Multipathway Total 2E+01 

Percent of 
Receptor 

Hazard 

Index 

57.52% 
2.65% 

60. 17"4 

38.03% 
1. 76% 

39. 79"4 

.04% 

.00% 

.04% 
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Table E47. Hazard Quotient and Index Detail 
Nearby Resident Ages 6-9 - Average Scenario, Site 31 - North Slope 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) ( kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.47E+OO 1.00E+02 4.3SE·08 1.07E·07 4.00E·04 2.69E·04 
Arsenic 1. 7SE+OO 1.00E+02 4.3SE·08 7.61E·08 3.00E·04 2.S4E·04 
Beryll! lJ11 1.80E·01 1.00E+02 4.3SE·08 7.83E·09 S.OOE·03 1.S7E·06 
Cadmium 1.3SE+OO 1.00E+02 4.3SE·08 S.87E·08 S.OOE-04 1.17E·04 
Copper 4.60E+01 1.00E+02 4.3SE·08 2.00E·06 3.70E·02 S.41E·OS 
4,4'-DDT 2.37E·01 1.00E+02 4.3SE·08 1.03E·08 S.OOE-04 2.06E·OS 
Total Carcinogenic PAHs 2. 03E • 01 1.00E+02 4.3SE·08 8.83E·09 3.00E·02 2.94E·07 
Pathway Total 7.17E·04 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg· day) (mg/kg/day) (mg/kg/day) 
Antimony 2.47E+OO 1.00E+OO 2.84E·07 7.01E·09 4.00E·04 1. 7SE·OS 
Arsenic 1. 7SE+OO 3.00E+OO 2.84E·07 1.49E·08 3.00E·04 4.97E·OS 
Beryllium 1:80E·01 1.00E+OO 2.84E·07 S.11E·10 S.OOE·03 1.02E·07 
Cadmium 1.3SE+OO 1.00E·01 2.84E·07 3,83E·10 S.OOE-04 7.67E·07 
Copper 4.60E+01 1.00E+OO 2.84E·07 1.31E·07 3.70E·02 3.53E·06 
4,4'-DDT 2.37E·01 S.OOE+OO 2.84E·07 3.36E·09 S.OOE-04 6.72E·06 
Total Carcinogenic PAHs 2.03E·01 1.SOE+01 2.84E·07 8.6SE·09 3.00E·02 2.88E·07 
Pathway Total 7.86E·OS 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.84E·08 1.00E+02 S.60E·03 1. S9E ·1 0 4.00E·04 3.98E·07 
Arsenic 2.01E·08 1.00E+02 S.60E·03 1.13E·10 3.00E·04 3. 76E·07 
Beryll itrn 2.07E·09 1.00E+02 S.60E·03 1.16E·11 S.OOE-03 2.32E·09 
Cadmium 1. SSE· 08 1.00E+02 S.60E·03 8.69E·11 S.OOE-04 1. 74F. ·07 
Copper S.16E·07 1.00E+02 5.60E·03 2.89E·09 3.70E·02 7.80E·08 
4,4 1 ·DDT 2.72E·09 1.00E+02 S.60E·03 1.S2E·11 5.00E·04 3.0SE·08 
Total Carcinogenic PAHs 2.33E·09 1.00E+02 S.60E·03 1.30E·11 3.00E·02 4.35E·10 
Pathway Total 1.06E·06 

Mult!pathway Total 8E·04 

Percent of 
Receptor 
Hazard 
Index 

33.78% 
31.90% 

.20% 
14.69% 
6.79% 
2.S9% 

.04% 
89.99% 

2.20% 
6.24% 

.01% 

.10% 

.44% 

.84% 

.04% 
9.87",( 

.OS% 

.OS% 

.00% 

.02% 

.01% 

.00% 

.00% 

.13% 
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Table E47. Estimated Cancer Risk Detail 
Nearby Resident Ages 6-9 - Average Scenario, Site 31 - North Slope 

Volume III - Baseline Risk Assessment, Basewide RI/FS ("-
Fort Ord, California 

Percent of 
Receptor 

Chemical Absorption Intake Daily Slope Cancer Cancer 
Chemical Concentration Factor Factor Intake Factor Risk Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 1. 75E+OO 1.00E+02 1.86E-09 3.26E-09 1. 75E+OO 5.70E-09 39.50% 

B(a)P-TE 7.85E-02 1.00E+02 1.86E-09 1.46E-10 1.20E+01 1.75E-09 12-13% 

Beryl! ium 1.80E-01 1.00E+02 1.86E-09 3.35E-10 7.00E+OO 2.34E-09 16.22% 

4,4•~ooe 2.01E-01 1.00E+02 1.86E-09 3.74E-10 3.40E-01 1.27E-10 .88% 
4,4 1 ·DDT 2.37E-01 1.00E+02 1.86E-09 4.40E-10 3.40E-01 1.50E-10 1.04% 

TCOO·TE 8.24E-06 4.30E+01 1.86E-09 6.59E-15 1.50E+OS 9.89E-10 6.85% 

Pathway Total 1.11E-08 76.62% 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) ( mg/ kg/ day) 

Arsenic 1. 75E+OO 3.00E+OO 1. 22E- 08 6.41E-10 1. 75E+OO 1.12E-09 .7.76% 
B(a)P-TE 7.85E-02 1 • 50E+01 1. 22E- 08 1.44E-10 1.20E+01 1.72E-09 11.92% 

Beryllium 1.80E-01 1.00E+OO 1.22E·08 2.20E-11 7.00E+OO 1.54E-10 1.07'1. ( 
" 

4,4 1 ·DDE 2.01E-01 S.OOE+OO 1.22E-08 1.23E-10 3.40E-01 4.17E-11 .29% 

4,4'-DDT 2.37E-01 S.OOE+OO 1.22E-08 1.44E-10 3.40E·01 4.91E·11 .34% 
TCDD-TE 8.24E-06 1.00E+OO 1. 22E- 08 1.01E·15 1.50E+05 1.51E·10 1.05% 
Pathway Total 3.24E-09 22.43% 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg/kg/day> (mg/kg/day) 

Arsenic 2.01E-08 1.00E+02 2.40E-04 4.83E-12 1.50E+01 7.25E-11 .50% 
B(a)P-TE 9.03E-10 1.00E+02 2.40E-04 2.17E-13 1. 20E+01 2.60E-12 .02% 

Beryllium 2.07E-09 1.00E+02 2.40E-04 4.97E-13 8.40E+OO 4.17E-12 .03% 
Cadmium 1.55E-08 1.00E+02 2.40E·04 3.73E-12 1.50E+01 5.59E·11 .39% 
4,4'-DDE 2.31E-09 1.00E+02 2.40E-04 5.54E-13 3.40E·01 1.88E·13 .00% 

4,4 '-DDT 2.72E-09 1. OOE+02 2.40E-04 6.53E-13 3.40E·01 2.22E·13 .00% 
TCDD-TE 9.48E-14 1.00E+02 2.40E-04 2.27E-17 1.50E+05 3.41E-12 .02% 
Pathway Tota.l 1.39E-10 .96% 

Mul tipathway Total 1E-08 
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Table E48. Hazard Quotient and Index Detail 
Nearby Resident Ages 6-18 - RME Scenario, Site 31 - North Slope 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent> (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 1.33E+01 1.00E+02 2.09E·07 2.78E·06 4.00E·04 6.94E·03 
Arsenic 4.59E+OO 1.00E+02 2.09E·07 9.59E·07 3.00E·04 3.20E·03 
Beryllium 3.50E·01 1.00E+02 2.09E·07 7.32E·08 5.00E·03 1.46E·05 
Cadmium 5.03E+OO 1. OOE+02 2.09E·07 1.05E·06 5.00E·04 2.10E·03 
Copper 2.38E+02 1.00E+02 2.09E·07 4.97E·05 3.70E·02 1.34E·03 
4,4 1 -DDT 1.33E+OO 1.00E+02 2.09E·07 2.78E·07 5.00E·04 5.56E·04 
Total Carcinogenic PAHs 2.03E·01 1.00E+02 2.09E·07 4.24E·08 3.00E·02 1.41E·06 
Pathway Total 1 .42E·02 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/ks·day) (mg/kg/day) (mg/kg/day) 
Antimony 1.33E+01 1.00E+OO 3.14E·06 4.17E·07 4.00E·04 1.04E·03 
Arsenic 4.59E+OO 3.00E+OO 3.14E·06 4.32E·07 3.00E·04 1.44E·03 
Beryllium 3.50E·01 1.00E+OO 3. 14E·06 1.10E·08 5.00E·03 2.20E·06 
Cadmium 5.03E+OO 1.00E·01 3. 14E·06 1.58E·08 5.00E·04 3.16E·05 
Copper 2.38E+02 1.00E+OO 3. 14E·06 7.47E·06 3.70E·02 2.02E·04 
4,4•-oor 1.33E+OO S.OOE+OO 3.14E·06 2.09E·07 5.00E·04 4.17E·04 
Total Carcinogenic PAHs 2.03E·01 1. 50E+01 3.14E·06 9.56E·08 3.00E·02 3.19E·06 
Pathway Total 3.14E·03 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 1.53E·07 1.00E+02 7.80E·03 1.19E·09 4.00E·04 2.98E·06 
Arsenic 5.28E·08 1.00E+02 7.80E·03 4.12E·10 3.00E·04 1.37E·06 
8eryll ium 4.02E·09 1.00E+02 7.80E·03 3.14E·11 5.00E·03 6.27E·09 
Cadmium 5.78E·08 1.00E+02 7.80E·03 4.51E·10 5.00E·04 9.02E·07 
Copper 2.70E·06 1.00E+02 7.80E·03 2.11E·08 3.70E·02 5. 70E·07 
4,4'·DDT 1.53E·08 1.00E+02 7.80E·03 1.19E·10 5.00E·04 2.39E·07 
Total Carcinogenfc PAHs 2.33E·09 1.00E+02 7.80E·03 1.82E·11 3.00E·02 6.06E·10 
Pathway Total 6.07E·06 

Multipathway Total 2E·02 

Percent of 
Receptor 

Hazard 
Index 

40.13% 
18.50% 

.08% 
12.14% 
7.75% 
3.21% 

.01% 
81.82% 

6.01% 
8.33% 

.01% 

.18% 
1.17% 
2.41% 

·.02% 
18.13% 

.02% 

.01% 

.00% 

.01% 

.00% 

.00% 

.00% 

.04% 
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Table E48. Estimated Cancer Risk Detail 
Nearby Resident Ages 6-18 - RME Scenario, Site 31 - North Slope 

Volume III - Baseline Risk Assessment, Basewide RI/FS (' 
Fort Ord, California 

Percent of 
Receptor 

Chemical Absorption Intake Daily Slope Cancer Cancer 
Chemical Concentration Factor Factor Intake Factor Risk Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 4.59E+OO 1.00E+02 3.58E·08 1.64E-07 1. 75E+OO 2.88E·07 37.48% 

B(a)P·TE 7.85E-02 1.00E+02 3.58E-08 2.81E-09 1.20E+01 3.37E-08 4.39% 
Beryl l i urn 3.50E-01 1.00E+02 3.58E-08 1.25E-08 7.00E+OO 8.77E·08 11.41% 

4,4°-DDE 9.95E-01 1.00E+02 3.58E-08 3.56E-08 3.40E-01 1.21E-08 1.57% 

4,4'-DDT 1.33E+OO 1.00E+02 3.58E·08 4.76E-08 3.40E-01 1.62E-08 2.11% 

TCDD·TE 2.81E-05 4 .30E+01 3.58E-08 4.33E-13 1.50E+05 6.49E·08 8.45% 

Pathway Total 5.03E-07 65.41% 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 4.59E+OO 3.00E<OO 5.39E·07 7.42E·08 1. 75E+OO 1.30E·07 16.92% 
B(a)P·TE 7.85E·02 1.50E+01 5.39E-07 6.35E-09 1. 20E+01 7.62E-08 9.92% 
Beryllium 3.50E·01 1 • OOE+OO 5.39E-07 1.89E-09 7.00E+OO 1.32E-08 1. 72% ( 4,4' ·ODE 9.95E·01 5.00E+OO 5.39E·07 2.68E-08 3.40E-01 9.12E-09 1.19% 
4,4•~oor 1.33E+OO 5.00E+OO 5.39E-07 3.58E-08 3.40E·01 1.22E·08 1.59% 
TCDD·TE 2.81E·05 1. OOE+OO 5.39E-07 1.52E·13 1.5oe+o5 2.27E·08 2.95% 

Pathway Total 2.63E·07 34.29% 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 5.28E-08 1. OOE+02 1.34E-03 7.07E-11 1.50E+01 1.06E-09 .14% 
B(a)P·TE 9.03E-10 1.00E+02 1. 34E • 03 1.21E-12 1.20E+01 1.45E·11 .00% 
Beryllium 4.02E'09 1.00E+02 1.34E-03 5.39E-12 8.40E+OO 4.52E-11 .01% 
Cadmium 5. 78E·08 1.00E+02 1.34E·03 7.75E·11 1.50E+01 1.16E-09 .15% 
4,4°-DDE 1.14E-08 1.00E+02 1. 34E- 03 1.53E-11 3.40E·01 5.21E-12 .00% 
4,4•~oor 1.53E·08 1. OOE+02 1.34E·03 2.05E-11 3.40E-01 6.97E-12 .00% 
TCDD·TE 3.23E-13 1.00E+02 1. 34E- 03 4.33E-16 1.50E+05 6.50E·11 .01% 
Pathway Total 2.36E·09 .31% 

Multipathway Total 8E·07 
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Table E49. Hazard Quotient and Index Detail 
Nearby Resident Ages 6-9 - Average Scenario, Site 31 - South Slope 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Cadmium 5.10E-01 1.00E+02 4.35E-08 2.22E-08 5.00E-04 4.44E-05 
Pathway Total 4.44E-05 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Cadmium 5.10E-01 1-00E-01 2.84E-07 1.45E-10 5.00E-04 2.90E-07 
Pathway Total 2.90E-07 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Cadmium 5.86E-09 1.00E+02 5.60E-03 3.28E-11 5.00E-04 6.56E-08 
Pathway Total 6.56E-08 

Multipathway Total 4E-05 

Percent of 
Receptor 

Hazard 
Index 

99.21% 
99,21% 

.65% 

.65% 

.15% 

.15% 
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Table E49. Estimated Cancer Risk Detail 
Nearby Resident Ages 6-9 - Average Scenario, Site 31 - South Slope 

Volume III - Baseline Risk Assessment, Basewide RI/FS (" 
Fort Ord, California 

Percent of 
Receptor 

Chemical Absorption Intake Daily Slope Cancer Cancer 
Chemical Concentration Factor Factor Intake Factor Risk Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

TCDO·TE 4.10E-07 4.30E+01 · 1.86E·09 3.28E-16 1.50E+05 4.92E-11 63.10% 
Pathway Total 4.92E-11 63.10% 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

TCDO·TE 4.10E·07 1.00E+OO 1.22E·OB 5.00E-17 1.50E+05 7.50E-12 9.62% 
Pathway Total 7.50E·12 9.62% 

Pathway: Inhalation of Oust from Outdoor Air 

(mg/m"3) (percent) (m'3/kg-day) (mg/kg/day) (mg/kg/day) 

Cadmium 5.86E-09 1.00E+02 2.40E-04 1.41E-12 1.50E+01 2.11E·11 27.06% ( TCDD·TE 4.72E-15 1.00E+02 2.40E-04 1.13E-18 1.50E+05 1.70E-13 .22% 
Pathway Total 2.13E·11 27.28% 

Muttipathway Total 8E~11 
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Table ESO. Hazard Quotient and Index Detail 
Nearby Resident Ages 6-18 - RME Scenario, Site 31 - South Slope 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg· day) (mg/kg/day) (mg/kg/day) 
Cadmium 8.60E·01 1.00E+02 2.09E·07 1.80E·07 5.00E·04 3.59E·04 
Pathway Total 3.59E·04 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Cadmium 8.60E·01 1.00E-01 3.14E-06 2.70E-09 5.00E-04 5.40E·06 
Pathway Total 5 .40E-06 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Cadmium 9.89E·09 1.00E+02 7.80E·03 7,71E-11 5.00E-04 1.54E-07 
Pathway Total 1.54E-07 

Multipathway Total 4E-04 

Percent of 
Receptor 

Hazard 
Index 

98.48% 
98.48% 

1.48% 
1.48% 

.04% 

.04% 
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Table ESO. Estimated Cancer Risk Detail 
Nearby Resident Ages 6-18 - RME Scenario, Site 31 - South Slope (' 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Percent of 
Receptor 

Chemical Absorption Intake Daily Slope Cancer Cancer 
Chemical Concentration Factor Factor Intake Factor Risk Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
TCDD·TE 1.84E-06 4.30E+01 3.58E·08 2.83E-14 1.50E+05 4.25E-09 71.51% 
Pathway Total 4.25E-09 71.51% 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
TCDD·TE 1.84E-06 1.DOE+OO 5.39E-07 9.92E·15 1.50E+05 1.49E-09 25.07% 
Pathway Total 1.49E·09 25.07% 

Pathway: Inhalation of oust from Outdoor Air 

(mg/m"3l (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) ( Cadmium 9.89E-09 1.00E+02 1.34E·03 1.33E ·11 1.50E+01 1.99E·10 3.35% 
TCDD·TE 2.12E-14 1.DOE+02 1.34E·03 2.84E-17 1.50E+05 4. 25E -12 .07% 
Pathway Total 2.03E-10 3.42% 

Multipathway Total 6E·09 
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Table E51. Hazard Quotient and Index Detail 
Nearby Resident Ages 6-9 - Average Scenario, Site 31 - LRTC Area 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Copper 5.73E+01 1.00E+02 4.35E-08 2.49E-06 3.70E-02 6.74E-05 
Pathway Total 6.74E-05 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Copper 5. 73E+01 1.00E+OO 2.84E-07 1.63E·07 3,70E·02 4.40E-06 
Pathway Total 4.40E·06 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg-day) (mg/kg/day) (mg/kg/day) 
Copper 7.09E-07 1.00E+02 5.60E·03 3.97E-09 3.70E-02 1.07E·07 
Pathway Total 1.07E-07 

Multipathway Total 7E-05 

Percent of 
Receptor 
Hazard 
Index 

93.73% 
93.73% 

6.12% 
6.12% 

.15% 
• 15% 
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Table E51. Estimated Cancer Risk Detail 
Nearby Resident Ages 6-9 - Average Scenario, Site 31 - LRTC Area 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Cheml eel Concentration rector Factor Intake Factor Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
TCOD-TE 6.71E-06 4.30E+01 1.86E-09 5.37E-15 1.50E+05 8.05E-10 

Pathway Total 8.05E-10 

Pathway: Dermal Contact with Soit 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

TCOO·TE 6.71E-06 1-DOE+OO 1.22E-08 8.19E-16 1.50E+05 1.23E-10 
Pathway Total 1.23E-10 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/dayl 
TCDO-TE 7.72E-14 1.00E+02 2.40E-04 1.85E-17 1.50E+05 2.78E-12 
Pathway Total 2.78E-12 

Multipathway Total 9E-10 

Percent of 
Receptor 
Cancer 

Risk 

86.49% 
86.49% 

13.21% 
13.21% 

.30% 

.30% 
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Table E52. Hazard Quotient and Index Detail 
Nearby Resident Ages 6-18 - RME Scenario, Site 31 - LRTC Area 

Volume III - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
Copper 4.35E+02 LOOE+02 2.09E·07 9.09E·05 3.70E·02 2.46E·03 
Pathway Total 2.46E·03 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg· day) (mg/kg/day) (mg/kg/day) 
Copper 4.35E+02 1.00E+OO 3. 14E·06 L37E·05 3.70E·02 3.69E·04 
Pathway Total 3.69E·04 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Copper 5.23E·06 1.00E+02 7.80E·03 4.08E·08 3.7DE·02 1. 10E·06 
Pathway Total L 10E·06 

Multipathway Total 3E·03 

Percent of 
Receptor 

Hazard 
lncex 

86.92% 
86.92% 

13.04% 
13.04% 

.04% 

.04% 
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Table E52. Estimated Cancer Risk Detail 
Nearby Resident Ages 6-18 - RME Scenario, Site 31 - LRTC Area 

Volume III - Baseline Risk Assessment, Basewlde RI/FS (-
Fort Ord, California 

Percent of 
Receptor 

Chemical Absorption Intake Daily Slope Cancer Cancer 
Chemical Concentration Factor Factor Intake Factor Risk Risk 

Pathway: Ingestion of Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
TCDD·TE 1.96E-05 4 .30E+01 3.58E·08 3.01E-13 1.50E+05 4. 52E ·08 74.04% 
Pathway Total 4.52E·08 74.04% 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 

TCDD·TE 1.96E-05 1.00E+CO 5.39E-07 1.05E·13 1.50E+05 1.58E·08 25.88% 
Pathway Total 1.58E·08 25.88% 

Pathway: Inhalation of Dust from outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kgtday) 
TCDD·TE 2. 25E -13 1.00E+02 1.34E-03 3.01E·16 1.50E+05 4.52E·11 .on 

( Pathway Total 4.52E·11 .07"-' 

Mul tipathway Total 6E-08 
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SITE 39 



( 

( 



chemical 

Pathway: Ingestion of Soil 

Antimony 
Arsenic 
Beryllium 
cadmium 
copper 
Cyclonite (ROX) 
2-amino·Dinitrotoluene 
4·amino·Dinitrotoluene 
HMX 
Nickel 
Trinitrotoluene 
Pathway Total 

Table E53. Hazard Quotient and Index Detail 
Habitat Management Personnel - A>erage Scenario, Site 39 
Volume III - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
1.87E+OO 1.DOE+02 2.45E·07 4.58E·07 4.00E·04 
1.46E+DO 1.DDE+02 2.45E·07 3.58E·07 3.DOE·04 
4.7DE·D1 1.0DE+D2 2.45E·07 1. 15E·D7 5.00E·03 
3.06E+OO 1.DOE+02 2.45E·07 7.5DE·D7 5.00E·04 
1.38E+02 1.DOE+02 2.45E·07 3.39E·05 3.70E·02 
4.50E·D1 1.DOE+02 2.45E·07 1.10E·D7 3.DDE-03 
1.4DE·01 1.DOE+02 2.45E·07 3.43E·08 5.00E·04 
1. 40E · 01 1.DOE+02 2.45E·07 3.43E·08 5.0DE·D4 
1.03E+D1 1.DOE+D2 2.45E·07 2.53E·06 5.DOE-02 
1.07E+01 1.DOE+D2 2.45E·07 2.62E·06 2.DOE·02 
1.50E·D1 1.DOE+D2 2.45E·07 3.68E·08 5.00E·D4 

Pathway: Dermal contact with soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.87E+OO 1.0DE+DO 5.16E·06 9.65E·08 4.00E·04 
Arsenic 1.46E+OO 3.0DE+DO 5.16E-06 2.26E·D7 3.00E·04 
Beryllium 4.7DE·01 1.00E+DD 5.16E·06 2.43E·08 5.0DE·D3 
Cadmium 3.06E+OO 1.0DE·D1 5.16E·D6 1.58E-08 5.00E·04 
Copper 1.38E+D2 1.DOE+OO 5.16E·06 7.14E·D6 3.70E·02 
Cyclonite (RDX) 4.50E·01 1.DOE+D2 5.16E·06 2.32E·06 3.00E·03 
2-amino-Dinitrotoluene 1.4DE-01 1.DDE+D2 5.16E·06 7.22E·07 5.0DE·D4 
4-amino-Dinitrotoluene 1.40E·D1 1.00E+D2 5.16E·06 7.22E·07 S.DDE-04 
HMX 1.03E+01 1.0DE+02 5.16E·D6 5.33E·05 S.DDE-02 
Nickel 1.07E+D1 1.DOE+OO 5.16E·D6 5.53E-07 2.DOE·D2 
Trinitrotoluene 1.50E·01 1.DOE+D2 5.16E·06 7.74E·D7 5.00E-04 
Pathway Total 

Pathway: Inhalation of Dust from outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 2.15E·08 1.DOE+02 6.50E·02 1.40E·09 4.00E·04 
Arsenic 1.68E·08 1.00E+02 6.50E·02 1.09E-09 3.00E·04 
Beryl! ium 5.41E·D9 1.00E+02 6.50E·02 3.52E-10 S.ODE-03 
Cadmium 3.52E·08 1.00E+02 6.5DE·02 2.29E·D9 5.00E-04 
Copper 1.59E·06 1.00E+02 6.50E·D2 1.03E·07 3.70E·02 
Cyclonite (RDX) 5.18E·09 1.00E+02 6.50E·02 3.36E·10 3.00E·03 
2· ami no·D i ni t.rotoluene 1.61E·09 1.DDE+02 6.50E·D2 1.05E·10 5.00E·04 
4~amino-Dinitrotoluene 1.61E·09 1.00E+02 6,50E-02 1.05E·10 S.OOE-04 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

1.15E-03 9.02% 
1.19E·03 9.33% 
2.3DE·D5 .18% 
1.5DE·03 1 ,_ 77% 
9.16E·04 7.18% 
3.67E·05 .29% 
6.86E·05 .54% 
6.86E·D5 .54% 
5.06E-05 .40% 
1.31E·D4 1.03% 
7.35E·05 .58% 
5.21E·03 40.86% 

2.41E·04 1.89% 
7.53E·04 5.91% 
4.85E·06 .04% 
3,16E·05 .25% 
1.93E·04 1.51% 
7.74E·04 6.07'-' 
1.44E-03 11.30% 
1.44E·03 11.30% 
1.07E·03 8.39% 
2.76E·05 .22% 
1.55E·03 12.16% 
7.53E-03 59.04% 

3.49E·06 .03% 
3.64E·06 .03% 
7.03E·08 .DO% 
4.57E·06 .04% 
2.8DE·06 .02% 
1.12E·07 .00% 
2.09E·07 .00% 
2.09E·07 .00% 
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Chemical 

Table E53. Hazard Quotient and Index Detail 
Habitat Management Personnel - Average Scenario, Site 39 
Volume III - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
HMX 1.19E·D7 1.00E+02 6.50E·02 7.72E·09 S.OOE-02 
Nickel 1.23E-07 1.00E+02 6.50E·02 8.01E·09 2.00E·02 
Trinitrotoluene 1.72E·09 1.00E+02 6.50E·02 1.12E·10 S.OOE·04 
Pathway Total 

Multipathway Total 
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( 

Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

1.54E·07 .00% 
4.00E·07 .00% 
2.24E·07 .00% 
1.59E·05 .12% 

1E·02 

( 

( 
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Chemical 

Pathway: Ingestion of Soil 

Arsenic 
Beryllium 
Cyclonfte (RDX) 
2·amino·Dinitrotoluene 
4·amino·Oinitrotoluene 
Trinitrotoluene 
Pathway Total 

Table E53. Estimated Cancer Risk Detail 
Habitat Management Personnel - Average Scenario, Site 39 
Volume III - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Chemical Absorption Intake Oai ly Slope 
Concentration Factor Factor Intake Factor 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
1.46E+DO 1.DOE+02 3.49E-08 5.10E-08 1. 75E+OO 
4.70E-01 1. OOE+02 3.49E-08 1.64E-08 7.00E+OO 
4.50E-01 1.00E+02 3.49E-08 1.57E-08 1.10E-01 
1.40E-01 1.00E+02 3.49E-08 4.89E-09 3.00E-02 
1.40E-01 1.00E+02 3,49E-08 4.89E-09 3.00E-02 
1.50E-01 1.00E+02 3.49E-08 5.24E-09 3.00E-02 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.46E+OO 3,00E+OO 7.37E-07 3.23E-08 1. 75E+OO 
Beryl l il.KJl 4.70E-01 1.00E+OO 7 .37E-07 3.46E-09 7.00E+OO 
Cyclonite (RDX) 4.50E-01 1.00E+02 7.37E-07 3.32E-07 1.10E-01 
2·amino-Dinitrototuene 1.40E-01 1.00E+02 7.37E-07 1.03E-07 3.00E-02 
4-amino-Dinitrotoluene 1.40E-01 1.00E+02 7.37E-07 1.03E-07 3.00E-02 
Trinitrotoluene 1.50E-01 1.00E+02, 7.37E-07 1.11E-07 3.00E-02 
Pathway Total 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m"3) (percent) (m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.68E-08 1.00E+02 9.28E-03 1.56E-10 1.50E+01 
Beryllium 5.41E-09 1.00E+02 9.28E-03 5.02E-11 8.40E+OO 
Cadmium 3.52E-08 1.00E+02 9.28E-03 3.27E-10 1.50E+01 
Cyclonite (ROX) 5.18E-09 1.00E+02 9.28E-03 4.80E-11 1.10E-01 
2-amino-Dinitrotoluene 1.61E-09 1.00E+02 9.28E-03 1.49E-11 3,00E-02 
4-amino-Dinitrotoluene 1.61E-09 1.00E+02 9.28E-03 1.49E-11 3.00E-02 
Nickel 1.23E-07 1.00E+02 9.28E-03 1.14E-09 9. 10E-01 
Trinitrotoluene 1.72E-09 1 .OOE+02 9.28E-03 1.60E-11 3.00E-02 
Pathway Total 

Multipathway Total 
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Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

8.92E-08 26.10% 
1.15E-07 33.64% 
1. 73E-09 .51% 
1.47E-10 .04% 
1.47E-10 .04% 
1.57E-10 .05% 
2.06E-07 60.38% 

5.65E-08 16.53% 
2.42E-08 7.08% 
3.65E-08 10.68% 
3.10E-09 .91% 
3.10E-09 .91% 
3.32E-09 .97% 
1.27E-07 37.08% 

2.34E-09 .68% 
4.22E-10 .12% 
4.90E-09 1.43% 
5.28E-12 .00% 
4.48E-13 .00% 
4.48E-13 .00% 
1.04E-09 .30% 
4.80E-13 .00% 
8.71E-09 2.53% 
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Chemical 

Pathway: Ingestion of Soil 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Copper 
Cycloni te (RDX) 
2-amino-Dinitrotoluene 
4-amino-Dinitrotoluene 
HMX 
Nickel 
Trinitrotoluene 
Pathway Total 

Table E54. Hazard Quotient and Index Detail 
Habitat Management Personnel - RME Scenario, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Deily Reference 
Concentration Factor Factor Intake Dose 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
1. 72E+01 1.00E+02 9.78E·07 1.68E·05 4.00E·04 
3.68E+OO 1 .OOE+02 9.78E·07 3,60E·06 3.00E·04 
9.34E+OO 1 .OOE+02 9. 78E·07 9.13E·06 5.00E·03 
2.69E+01 1 .OOE+02 9.78E·07 2.63E·05 5.00E·04 
1 .98E+03 1 .OOE+02 9.78E·07 1.94E·03 3.70E·02 
3.83E+OO 1.00E+02 9.78E·07 3. 75E·06 3.00E·03 
3.60E·01 1.00E+02 9.78E·07 3.52E·07 5.00E·04 
4.00E·01 1.00E+02 9. 78E·07 3.91E·07 5.00E·04 
1. 72E+02 1.00E+02 9.78E·07 1.68E·04 5.00E·02 
5.99E+01 1.00E+02 9.78E·07 5.86E·05 2.00E·02 
7.10E·01 1.00E+02 9. 78E·07 6.94E·07 5.00E·04 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg;day) 
Antimony 1. 72E+01 1.00E+OO 4.61E·05 7.94E·06 4.00E·04 
Arsenic 3.68E+OO 3.00E+OO 4.61E·05 5.09E·06 3.00E·04 
Beryl! ium 9.34E+OO 1.00E+OO 4.61E·05 4.31E·06 5.00E·03 
Cadmium 2 .69E+01 1 .OOE·01 4.61E·05 1.24E·06 5.00E·04 
Copper 1.98E+03 1 .OOE+OO 4.61E·05 9, 14E·04 3.70E·02 
Cyclonite (RDX) 3.83E+OO 1. OOE+02 4.61E·05 1.77E·04 3.00E·03 
2-amino-Oinitrotoluene 3.60E·01 1 .OOE+02 4.61E·05 1.66E·05 5.00E·04 
4-amino-Dinitrotoluene 4.00E·01 1 .OOE+02 4.61E·05 1.84E·05 5.00E·04 
HMX 1. 72E+02 1 .OOE+02 4.61E·05 7.91E·03 5.00E·02 
Nickel 5.99E+01 1.00E+OO 4.61E·05 2.76E·05 2.00E·02 
Trinitrotoluene 7.10E·01 1 .OOE+02 4.61E·05 3.27E·05 5.00E·04 
Pathway Total 

Pathway: ln~alation of Oust from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 1 .98E·07 1.00E+02 9. 78E·02 1 .94E·08 4.00E·04 
Arsenic 4.23E·08 1 .OOE+02 9. 78E·02 4. 14E·09 3,00E·04 
8eryll ium 1.07E·07 1.00E+02 9.78E·02 1.05E·08 5.00E·03 
Cadmium 3.09E·07 1 .OOE+02 9.78E·02 3.03E·08 5.00E·04 
Copper 2.28E·05 1 .OOE+02 9.78E·02 2.23E·06 3.70E·02 
Cyclonite (RDX) 4.40E·08 1.00E+02 9. 78E·02 4.31E·09 3.00E·03 
2~amino~Dinitrotoluene 4. 14E·09 1.00E+02 9.78E·02 4.05E·10 5.00E·04 
4-amino-Dinitrotoluene 4.60E·09 1.00E+02 9. 78E·02 4.50E·10 5.00E·04 

C:\PDOX35\RISK2\FTORD39\RR_HIST 16:38:16 11/10/94 

Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

4.21E·02 7.13% 
1.20E·02 2.03% 
1 .83E·03 .31% 
5.26E·02 8.91% 
5.24E·02 8.88% 
1.25E·03 .21% 
7.04E·04 .12% 
7.82E·04 .13% 
3.36E·03 .57"" 
2.93E·03 .50% 
1.39E·03 .24% 
1.71E·01 29.03% 

1.98E·02 3.35% 
1. 70E·02 2.88% 
8.61E·04 .15% 
2.48E·03 .42% 
2.47E·02 4.18% 
5.89E·02 9.98% 
3.32E·02 5.62% 
3.69E·02 6.25% 
1 .58E·01 26. 77"" 
1.38E·03 .23% 
6.55E·02 11.10% 
4.19E·01 70.93% 

4.84E·05 .01% 
1.38E·05 .00% 
2.10E·06 .00% 
6.05E·05 .01% 
6.03E·05 .01% 
1 .44E·06 .OD% 
B. 10E·07 .00% 
9.00E·07 .00% 
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Chemical 

Pathway: Inhalation of Dust 

HMX 
Nickel 
Trinitrotoluene 
Path'lojay Total 

Multipathway Total 

Table E54. Hazard Quotient and Index Detail 
Habitat Management Personnel - RME Scenario, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
1.97E·06 1.00E+02 9.78E·02 1.93E·07 5.00E·02 
6.89E·07 1 . OOE+02 9.78E·02 6.74E-08 2.00E-02 
8.17E·09 1.00E+02 9. 78E·02 7.99E·10 5.00E-04 
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( 

Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

3.86E·06 .00% 
3.37E·06 .00% 
1.60E-06 .00% 
1.97E-04 .03% 

6E-01 

( 

( 
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Chemical 

Pathway: Ingestion of Soil 

Arsenic 
Beryllium 
Cyclonite (RDX) 
2-amino-Oinitrotoluene 
4-amino-Dinitrotoluene 
Trinitrotoluene 
Pathway Total 

Table E54. Estimated Cancer Risk Detail 
Habitat Management Personnel - RME Scenario, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 
Concentration Factor Factor Intake Factor 

(mg/kg) (percent) (kg/kg·day) (mg/kg/day) (mg/kg/day) 
3.6BE+OO 1.00E+02 3.49E·07 1.2BE-06 1. 75E+OO 
9.34E+OO 1.00E+02 3.49E-07 3.26E-06 7.00E+OO 
3.83E+OO 1.00E+02 3.49E-07 1.34E-06 1.10E-01 
3.60E-01 1.00E+02 3.49E-07 1,26E-07 3,00E-02 
4.00E-01 1.00E+02 3.49E-07 1.40E-07 3.00E-02 
7.10E-01 1.00E+02 3.49E-07 2.4BE-07 3.00E-02 

Pathway: Dermal Contact with Soil 

(mg/kg) (percent) (kg/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 3.68E+OO 3.00E+OO 1.65E-05 1.82E-06 1. 75E+OO 
BerylLium 9.34E+OO 1.00E+OO 1.65E-05 1.54E-06 7.00E+OO 
Cyctonite (RDX) 3.83E+00 1.00E+02 1. 65E- 05 6.32E-05 1.10E-01 
2-amino-Dinitrotoluene 3.60E-01 1.00E+02 1.65E-05 5.94E-06 3.00E-02 
4-amino-Dinitrotoluene 4.00E-01 1.00E+02 1.65E-05 6.60E-06 3.00E-02 
Trinitrotoluene 7,10E-01 1.00E+02 1.65E-05 1.17E-05 3,00E-02 
Pathway Total 

Pathway: Inhalat.ion of Dust from Outdoor Air 

(mg/m'3) (percent> <m"3/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 4.23E-08 1.00E+02 3.49E-02 1.48E-09 1.50E+01 
Beryllium 1.07E-07 1.00E+02 3.49E-02 3. 75E-09 8.40E+OO 
Cadmium 3.09E-07 1.00E+02 3.49E-02 1.08E-08 1.50E+01 
Cyclonite (RDX) 4.40E-08 1.00E+02 3.49E-02 1.54E-09 1.10E-01 
2-amino-Ofnitrotoluene 4.14E-09 1,00E+02 3.49E-02 1.44E-10 3.00E-02 
4-amino-Oinitrotoluene 4.60E-09 1.00E+02 3,49E-02 1.61E-10 3.00E-02 
Nickel 6.89E-07 1.00E+02 3.49E-02 2.40E-08 9.10E-01 
Trinitrotoluene 8.17E-09 1.00E+02 3.49E-02 2,85E-10 3.00E-02 
Pathway Total 

Multipathway Total 
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Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

2.25E-06 4.78% 
2.28E-05 48.39% 
1.47E-07 .31% 
3. 77E-09 .01% 
4.19E-09 .01% 
7.43E-09 .02% 
2.52E-05 53.52% 

3.19E-06 6.77% 
1.08E-05 22.92% 
6.95E-06 14.75% 
1.78E-07 .38% 
1.98E-07 .42% 
3.51E-07 .74% 
2.17E-05 45.98% 

2.22E-08 .05% 
3.15E-08 .or< 
1.62E-07 .34% 
1.69E-10 .00% 
4.33E-12 .00% 
4.82E-12 .00% 
2.19E-08 .05% 
8.55E-12 .00% 
2.38E-07 .51% 
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Table ESS. Hazard Quotient and Index Detail 
Habitat Management Personnel - Average Scenario, Upper Most Aquifer, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Percent of 
Receptor 

Chemical Absorption lntake Daily Reference Hazard Hazard 
Chemical Concentration Factor Factor Intake Dose Quotient Index 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) (l/kg·day) (mg/kg/day) (mg/kg/day) 
Anttmcny 1.40E·02 1.00E+02 2.45E·03 3.43E·05 4.00E·04 8,58E·02 78.23% 
Arsenic 1.48E·03 1.00E+02 2.45E·03 3.63E·06 3.00E·04 1.21E·02 11.03% 
Beryllium 3.10E·04 1.00E+02 2.45E·03 7.59E·07 5.00E·03 1,52E·04 .14% 
Mercury 1.50E·04 1. OOE+02 2.45E·03 3.67E·07 3.00E·04 1.22E·03 1.11% 
Nitrate as N 6. 76E+OO 1.00E+02 2.45E·03 1.66E·02 1.60E+OO 1.04E·02 9.48% 
Pathway Total 1.10E·01 99.99% 

Multipathway Total 1 E · 01 
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Table E55. Estimated Cancer Risk Detail 
Habitat Management Personnel - Average Scenario, Upper Most Aquifer, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Percent of 
Receptor 

Chemical Absorption Intake Daily Slope Cancer Cancer 
Chemical Concentration Factor Factor Intake Factor Risk Risk 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) (l/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.48E-03 1.00E+02 3.49E·04 5.17E·07 1. 75E+OO 9.04E-07 54.43% 
Beryllium 3.10E-04 1. OOE+02 3.49E-04 1.08E-07 7.00E+OO 7.57E-07 45.57% 
Pathway Total 1.66E·06 100.00% 

Multipathway Total 2E-06 
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Chemical 

Table E56o Hazard Quotient and Index Detail 
Habitat Management Personnel - RME Scenario, Upper Most Aquifer, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

ChemicaL Absorption Intake Dally Reference Hazard 
Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) (l/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1 o 14E-02 1 o00E+D2 9o78E-03 1.11E-04 4o00E-04 2o 79E-01 
Arsenic 3o07E-03 1 o00E+02 9o7BE-03 3.00E-05 3.00E-04 LOOE-01 
Beryl! ilJJl 4.90E-04 1oOOE+02 9o78E-03 4o 79E-06 5oOOE-03 9o58E-04 
Mercury 2o80E-04 1o00E+02 9o78E-03 2o 74E-06 3o00E-04 9o 13E-03 
Nitrate as N 2. 14E+01 1.00E+02 9o78E-03 2o09E-01 1 o60E+OO 1o31E-01 
Pathway Total 5o20E-01 

Multipathway Total SE-01 

Percent of 
Receptor 

Hazard 
Index 

53o64% 
19o23% 

018% 
,_ 76% 

25o19% 
100o00% 
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Table E56. Estimated Cancer Risk Detail 
Habitat Management Personnel - RME Scenario, Upper Most Aquifer, Site 39 

Volume III - Baseline Risk Assessment, Basewlde Rl/FS · 
Fort Ord, California ( 

Percent of 
Receptor 

Chemical Absorption Intake Daily Slope Cancer Cancer 
Chemical Concentration Factor Factor Intake Factor Risk Risk 

Pathway: Ingestion of Groundwater 

(mg/ l) (percent) (l/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 3.07E·03 1.00E+02 3.49E·03 1.07E·05 1. 75E+OO 1.88E·05 61.04% 
Beryllium 4.90E·04 1.00E+02 3.49E·03 1. 71E·06 7.00E+OO 1.20E·05 38.96% 
Pf.!thway Total 3.08E·05 100.00% 

Multipathway Total 3E·05 

( 
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Chemical 

Table E57. Hazard Quotient and Index Detail 
Habitat Management Personnel - Average Scenario, Paso Robles Aquifer, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Oai ly Reference Hazard 
Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) ( l/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 1.43E·02 1.00E+02 2.45E·03 3.51E·05 4.00E·04 8. 76E ·02 
Arsenic 1.72E·03 1.DOE+02 2.45E·03 4.21E·06 3.00E·04 1.40E·02 
Mercury 1.30E·04 1.00E+02 2.45E·03 3.18E·07 3.00E·04 1.06E·03 
Nitrate as N 8.80E·01 1.00E+02 2.45E·03 2.16E·03 1.60E+OO 1.35E·03 
Nitrite 3.20E·01 1. OOE+02 2.45E·03 7.84E·04 1.00E·01 7.84E·03 
Pathway Total 1.12E·01 

Multipathway Total 1 E ·01 

Percent of 
Receptor 

Hazard 
Index 

78.32% 
12.52% 

.95% 
1.21% 
7.01% 

100.01% 
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Table E57. Estimated Cancer Risk Detail 
Habitat Management Personnel - Average Scenario, Paso Robles Aquifer, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
ForLOrd, California ( 

Percent of 
Receptor 

Chemical Absorption Intake Daily Slope Cancer Cancer 
Chemical Concentration Factor Factor Intake Factor Risk Risk 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) (l/kg·day) (mg/kg/day) (mg/kg/day) 
Arsenic 1.72E·03 1.00E+D2 3.49E·04 6.00E·07 1. 75E+OO 1.05E·06 100,00% 
Pathway Total 1.05E·06 100.00% 

Multipathway Total 1E·06 

( 
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Chemical 

Table E58. Hazard Quotient and Index Detail 
Habitat Management Personnel - RME Scenario, Paso Robles Aquifer, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference Hazard 
Concentration Factor Factor Intake Dose Quotient 

Pathway: Ingestion of Groundwater 

(mg/l) (percent) ( l/kg-day) (mg/kg/day) (mg/kg/day) 
Antimony 1.36E-02 1.00E+02 9.78E-03 1.33E-04 4.00E-04 3.33E-01 
Arsenic 5.17E-03 1.00E+02 9.78E-03 5.06E-05 3.00E-04 1.69E-01 
Mercury 2.90E-04 1.00E+02 9.78E-03 2.84E-06 3.00E-04 9.45E-03 
Nitrate as N 1.50E+OO 1.00E+02 9.78E-03 1.47E-02 1.60E+OO 9.17E-03 
Nitrite 9.00£-01 1.00E+02 9.78E-03 S.BOE-03 1.00E-01 8.80E-02 
Pathway Total 6.09E-01 

Multipathway Total 6E-01 

Percent of 
Receptor 

Hazard 
Index 

54.71% 
27.77% 

1.55% 
1.51% 

14.46% 
100.00% 
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Chemical 

Table E58. Estimated Cancer Risk Detail 
Habitat Management Personnel - RME Scenario, Paso Robles Aquifer, Site 39 

Volume III - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope Cancer 
Concentration Factor Factor Intake Factor Risk 

Pathway: Ingestion of Groundwater 

(mg/ L) (percent) ( L/kg-day) (mg/kg/day) (mg/kg/day) 
Arsenic 5.17E-03 1. OOE+02 3.49E-03 1.80E-05 1. 75E+OO 3.16E-05 

Pathway Total 3.16E-05 

Multipathway Total 3E-05 

( 

Percent of 
Receptor 

Cancer 
Risk 

100.00% 

100.00% 

( 

( 
', 
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Chemical 

Pathway: Inhalation of Dust 

Antimony 
Arsenic 
Beryl! ium 
Cadmium 
Copper 
Cyclonite (RDX) 
2·amino-Oinitrototuene 
4-amino-Dinitrototuene 
HMX 
Nickel 
:Trinitrotoluene 
Pathway Total 

Multipathway Total 

Table E59. Hazard Quotient and Index Detail 
Offslte Resident 0-6 Years - Average Scenario, Site 39 
Volume III - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

from Outdoor Air 

(mg/m'3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
2.15E·08 1.00E+02 1. 70E+OO 3.66E·08 4.0DE·04 
1.68E·08 1.00E+02 1. 70E+OO 2,85E·08 3.0DE·04 
5.41E·D9 1.00E+02 1. 70E+OO 9.20E·09 5.00E·03 
3.52E·08 1. OOE+02 1. 70E+OO 5.98E·08 5.00E·04 
1.59E·06 1.00E+02 1. 70E+OO 2. 71E·06 3.70E·02 
5.18E·09 1.00E+02 1. 70E+OO 8.80E·09 3.00E·03 
1.61E·09 1.00E+02 1. 70E+OO 2.74E·09 5.00E·04 
1.61E·09 1.00E+02 1. 70E+OO 2. 74E·09 5.00E·04 
1.19E·07 1.00E+02 1. 70E+OO 2.02E·07 5.00E·02 
1.23E·07 1.00E+02 1. 70E+OO 2.09E·07 2.00E·02 
1.72E·09 1.00E+02 1. 70E+OO 2.93E·09 5.00E·04 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

9.14E·05 21.99% 
9.51E·05 22.88% 
1.84E·06 .44% 
1.20E·04 28.87".1 
7.31E·05 17.58% 
2.93E·06 .70% 
5.47E·06 1.32% 
5.47E·06 1.32% 
4.04E·06 .97% 
1. 05E • 05 2.53% 
5.86E·06 1.41% 
4.16E·D4 100.01% 

4E·04 
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Chemical 

Table E59. Estimated Cancer Risk Detail 
Offsite Resident 0-6 Years - Average Scenario, Site 39 
Volume III - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Chemical Absorption Intake Oaity Slope 
Concentration Factor Factor Intake Factor 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m'3) (percent) <m"3/kg-day) (mg/kg/day) (mg/kg/day) 

Arsenic 1.6BE-OB 1.00E+02 1.46E·01 2.45E·09 1.50E+01 
BerylLium 5.41E·09 1. OOE+02 1.46E·01 7.90E·10 8. 40E+OO 
Cadmium 3.52E·08 1.00E+02 1.46E·01 5.14E·09 1.50E+01 
Cyclonite (ROX) 5.18E·09 1.00E+02 1.46E·01 7.56E·10 1.10E·01 
2·amino-Dinitrotoluene 1.61E·09 1.00E+02 1.46E·01 2. 35E ·1 0 3.00E·02 
4-amino-Oinitrotoluene 1.61E·09 1.00E+02 1.46E·01 2.35E·10 3.00E·02 
Nickel 1.23E·07 1.00E+02 1.46E·01 1.80E·08 9.10E·01 
T ri nit rotol uene 1. 72E·09 1.00E+02 1.46E·01 2.52E·10 3.00E·02 
Pathway Total 

( 

Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

3.6BE·OB 26.85% 
6.63E·09 4.84% 
7.71E·08 56.26% 
8.31E·11 .06% 
7.05E·12 .01% 
7.05E·12 .01% 
1.64E·08 11.97'!. 
7. 56E ·12 .01% 
1.37E·07 100.01% 

Mul tipathway Total 1E-07 

-----------------------------------------( 
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Chemical 

Table E60. Hazard Quotient and Index Detail 
Offsite Resident 0-6 Years - RME Scenario, Site 39 

Volume III - Baseline Risk Asse"ssment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Inhalation of Oust from Outdoor Air 

Cmg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 1.98E·07 1.00E+02 2.04E+OO 4.04E·07 4.00E·04 
Arsenic 4.23E·08 1.00E+02 2.04E+OO 8.63E·08 3.00E·04 
Beryl! ium 1.07E·07 1.00E+02 2.04E+OO 2.19E·07 5.00E-03 
Cadmium 3.09E-07 1.00E+02 2.04E+OO 6.31E·07 5.00E-04 
Copper 2.28E·05 1. 00E+02 2.04E+OO 4.65E·05 3.70E·02 
Cyclonite (RDX) 4.4DE·08 1.00E+02 2.04E+OO 8.99E·08 3.00E-03 
2·amino·Oinitrotoluene 4.14E·09 1.00E+02 2.04E+OO 8.45E·09 5.00E·04 
4~amino·Dinitrotoluene 4.60E·09 1.00E+02 2.04E+OO 9.38E·09 5.00E·04 
HMX 1.97E·06 1.00E+02 2.04E+OO 4.03E·06 5.00E·02 
Nickel 6.89E·07 1.00E+02 2.04E+OO 1.41E·06 2.00E·02 
Trinitrotoluene 8.17E·09 1.00E+02 2.04E+OO 1.67E-08 5.00E·04 
Pathway Total 

Multipathway Total 

C:\PDOX35\RISK2\FTORD39\RR_HIST 16:51:35 11/10/94 

Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

1.01E·03 24.56% 
2.88E·04 7.00% 
4.38E·05 1.07% 
1.26E·03 30.65% 
1.26E·03 30.65% 
3.00E-05 .73% 
1.69E·05 .41% 
1.88E-05 .46% 
8.05E-05 , .96% 
7.03E-05 1. 71% 
3.33E·05 .81% 
4.11E·03 100.01% 
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Chemical 

Pathway: Inhalation of Dust 

Arsenic 
Beryllium 
Cadmium 
Cyclonite (RDX) 
2-amino-Oinitrotoluene 
4-amino-Dinitrotoluene 
Nickel 
Trinitrotoluene 
Pathway Total 

Table E60. Estimated Cancer Risk Detail 
Offsite Resident 0-6 Years - RME Scenario, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 
Concentration Factor Factor Intake Factor 

from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
4.23E·08 1.00E+02 1. 75E-01 7.41E·09 1.50E+01 
1.07E·07 1.00E+02 1. 75E·01 1.88E·08 8.40E+OO 
3.09E·07 1.00E+02 1. 75E·01 5.41E·08 1.50E+01 
4.40E·08 1.00E+02 1. 75E·01 7.71E·09 1.10E·01 
4.14E·09 1.00E+02 1. 75E·01 7.25E·10 3.00E·02 
4.60E·09 1.00E+02 1.75E·01 B.OSE-10 3.00E·02 
6.89E·07 1.00E+02 1.75E·01 1.21E·07 9.10E·01 
8.17E·09 1.00E+02 1.75E·01 1.43E·09 3.00E·02 

( 

Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

1.11E·07 9.31% 
1.58E·07 13.26% 
8.12E·07 68.12% 
8.48E·10 0 07'-' 
2.17E·11 .00% 
2.41E·11 .00% 
1.10E·07 9.23% 
4.29E-11 .00% 
1.19E·06 99.99% 

Multipathway Total 1E·06 (' 

-----------------------------------------, 
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Chemical 

Pathway: Inhalation of Dust 

Antimony 
Arsenic 
Beryll illll 
Cadmium 
Copper 
Cyclonfte (RDX) 
2-amino-Oinitrotoluene 
4-amino-Dinitrotoluene 
HMX 
Nickel 
Trinitrotoluene 
Pathway Total 

Multipathway Total 

Table E61. Hazard Quotient and Index Detail 
Offsite Resident 6-9 Years - Average Scenario, Site 39 
Volume III - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
2.15E·08 1.00E+02 1.24E+OO 2.67E-08 4.00E·04 
1.68E·08 1.00E+02 1.24E+OO 2.08E·08 3.00E·04 
5.41E·09 1.00E+02 1.24E+OO 6. 71E-09 S.OOE-03 
3.52E·08 1.00E+02 1 .24E+OO 4.36E-08 5.00E·04 
1.59E-06 1.00E+02 1.24E+OO 1.97E-06 3.70E-02 
5.18E-09 1.0DE+02 1.24E+OO 6.42E-09 3.00E·03 
1.61E-09 1.00E+02 1.24E+OO 2.00E·09 S.OOE-04 
1.61E-09 1 .OOE+02 1.24E+OO 2.00E·09 S.OOE-04 
1.19E·07 1.00E+02 1.24E+OO 1.47E·07 S.OOE-02 
1.23E·07 1.00E+02 1.24E+OO 1.53E-07 2.00E-02 
1. 72E-09 1.00E+02 1.24E+OO 2.14E·09 5,00E·04 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

6,67E·05 22.01% 
6.94E·05 22.90% 
1.34E-06 .44% 
8.73E·05 28.81% 
5.33E·05 17.59% 
2.14E·06, .71% 
3.99E-06 1.32% 
3.99E·06 1.32% 
2.95E·06 .97% 
7.64E·06 2.52% 
4.28E·06 1.41% 
3.03E·04 100.00% 

3E·04 
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Chemical 

Pathway: Inhalation of Dust 

Arsenic 
Beryll hrn 
Cadmium 
Cyclonite (RDX) 
2-amino-Oinitrotoluene 
4-amino-Dinitrotoluene 
Nickel 
Trinitrotoluene 
Pathway Total 

Table E61. Estimated Cancer Risk Detail 
Offsite Resident 6-9 Years - Average Scenario, Site 39 
Volume III - Baseline Risk Assessment, Basewide RifFS 

Fort Ord, California 

Chemical Absorption Intake Daily Slope 
Concentration Factor Factor Intake Factor 

from Outdoor Air 

(mg/m.3> (percent) (m.3/kg·day) (mg/kg/day) (mg/kg/dayl 
1.68E·08 1. OOE+02 5.30E-02 8.90E·10 1. 50E+01 
5.41E-09 1.00E+02 5.30E-02 2.87E·10 8.40E+OO 
3.52E-08 1.00E+02 5.30E·02 1.87E·09 1.50E+01 
5.18E·09 1.00E+02 5.30E·02 2. 74E-10 1.10E-01 
1.61E-09 1.00E+02 5.30E·02 8.53E-11 3.00E·02 
1.61E·09 1. OOE+02 5.30E·02 8.53E-11 3.00E·02 
1.23E-07 1.00E+02 5.30E·02 6.53E-09 9.10E-01 
1.72E-09 1.00E+02 5.30E-02 9.14E-11 3.00E·02 

( 

Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

1.33E-08 26.77% 
2.41E·09 4.85% 
2.80E-08 56.35% 
3.02E·11 .06% 
2.56E·12 .01% 
2.56E-12 .01% 
5.94E·09 11.95% 
2.74E·12 .01% 
4.97E-08 100.01% 

_Mu_L_t_iP_•_t_hw_a_y_r_o_t_•_L ________________________________ s_E_-o_a _____ ( 
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Chemical 

Table E62. Hazard Quotient and Index Detail 
Offsite Resident 6-18 Years - RME Scenario, Site 39 

Volume III - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

Chemical Absorption lntake Daily Reference 
Concentration Factor Factor Intake Dose 

Pathway: Inhalation of Dust from Outdoor Air 

(mg/m.3) (percent) (m·3;kg·day) (mg/kg/day) (mg/kg/day) 
Antimony 1.98E·07 1.00E+02 1.03E+OO 2.04E·07 4.00E·04 
Arsenic 4.23E·08 1.00E+02 1.03E+OO 4.36E·08 3.00E·04 
Beryllium 1.07E·07 1.00E+02 1.03E+OO 1.11E·07 S.OOE-03 

Cadmium 3.09E·07 1.00E+02 1.03E+OO 3.19E·07 5.00E·04 
Copper 2.28E·05 1.00E+02 1.03E+OO 2.35E·05 3.70E·02 
Cyclonite (RDX) 4.40E·08 1.00E+02 1 .03E+OO 4.54E·08 3.00E·03 
2-amino·Dinitrotoluene 4. 14E·09 1 .OOE+02 1.03E+OO 4.26E·09 5.00E·04 

4-amino-Dinitrotoluene 4.60E·09 1.00E+02 1.03E+OO 4. 74E·09 5.00E·04 
HMX 1.97E·06 1.00E+02 1.03E+OO 2.03E·06 5.00E·02 
Nickel 6.89E·07 1.00E+02 1.03E+OO 7. 10E·07 2.00E·02 

Trinitrotoluene 8.17E·09 1.00E+02 1 .03E+OO 8.41E·09 S.OOE-04 
Pathway Total 

Multipathway Total 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

5.10E·04 24.58% 
1.45E·04 6.99% 
2.21E·05 1.07% 
6.37E·04 30.70% 
6.35E·04 30.60% 
1.51E·05 .73% 
8.53E·06 .41% 
9.48E·06 .46% 
4.06E·05 1.96% 
3.55E·05 1.71% 
1.68E·05 .81% 
2.08E-03 100.02% 
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Chemical 

Pathway: lnhatation of Dust 

Arsenic 
Beryll ilXTI 
Cadmium 
Cyclonite (RDX) 
2-amino-Dinitrotoluene 
4-amino-Dinitrotoluene 
Nickel 
Trinitrotoluene 
Pathway Total 

Table E62. Estimated Cancer Risk Detail 
Offsite Resident 6-18 Years - RME Scenario, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 
Concentration Factor Factor Intake Factor 

from Outdoor Air 

(mg/m"3) (percent) (m"3/kg·day) (mg/kg/day) (mg/kg/day) 
4.23E·08 1.00E+D2 1. 77E·01 7.49E·D9 1.50E+01 
1.07E·D7 1.00E+02 1.nE·D1 1.90E·08 8.40E+DO 
3.09E·07 1.00E+02 1. nE-D1 5.48E-08 1. 50E+01 
4.40E-08 1.DDE+02 1. 77E-D1 7.80E·09 1.10E-D1 
4.14E·09 1.00E+02 1.77E-01 7.33E-10 3.00E-02 
4.60E·09 1.00E+02 1. 77E-01 8.14E·10 3.00E-02 
6.89E-07 1.00E+02 1. ne-01 1.22E-07 9.10E-01 
8.17E·09 1.00E+02 1. nE-01 1.45E-09 3.00E-02 

( 

Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

1.12E·07 9.30% 
1.60E·07 13.28% 
8.21E·07 68.14% 
8.58E-10 .07% 
2.20E·11 .00% 
2.44E·11 .00% 
1.11E-07 9.21% 
4.34E-11 .00% 
1.20E·06 100.00% 

_Mu_l_t_iP_•_t_hw_a_y_T_o_t_a_l _______________________________________________________________ 1_E_·0_6 _________ ( 
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.Chemical 

Pathway: Inhalation of Oust 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Copper 
Cycloni te (ROX) 
2~amino-Oinitrotoluene 

4-amino-Dinitrotoluene 
HMX 
Nickel 
Trinitrotoluene 
Pathway Total 

Muttipathway Total 

Table E63. Hazard Quotient and Index Detail 
Offsite Resident 18-30 Years - RME Scenario, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Reference 
Concentration Factor Factor Intake Dose 

from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
1.98E·07 1.00E+02 4.11E·01 8.14E·08 4.00E·04 
4.23E·08 1.00E+02 4.11E·01 1. 74E·08 3.00E·04 
1.07E·07 1 ,OOE+02 4.11E·01 4.41E·08 5.00E·03 
3.09E·07 1.00E+02 4.11E·01 1.27E·07 5.00E·04 
2.28E·05 1.00E+02 4.11E·01 9.38E·06 3.70E·02 
4.40E·08 1.00E+02 4.11E·01 1.81E·08 3.00E·03 
4.14E·09 1.00E+02 4.11E·01 1. 70E·09 5.00E·04 
4.60E·09 1.00E+02 4.11E·01 1.89E·09 5.00E·04 
1.97E·06 1.00E+02 4.11E·01 8.11E·07 5.00E·02 
6.89E·07 1.00E+02 4.11E·01 2.83E·07 2.00E·02 
8.17E·09 1.00E+02 4.11E·01 3.36E·09 5.00E·04 
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Percent of 
Receptor 

Hazard Hazard 
Quotient Index 

2.03E·04 24.54% 
5.80E·05 7.01% 
8.83E·06 1.07% 
2.54E·04 30.71% 
2.53E·04 30.59% 
6.03E·06 .73% 
3.40E·06 .41% 
3.78E·06 .46% 
1.62E·05 1.96% 
1.42E·05 1.72% 
6. 71E·06 .81% 
8.27E·04 100.01% 
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Chemical 

Pathway: Inhalation of Oust 

Arsenic 
Beryllium 
Cadmium 
Cyclonite (RDX) 
2-amino-Dinitrotoluene 
4-amino-Dinitrotoluene 
Nickel 
Trinitrotoluene 
Pathway Total 

Table E63. Estimated Cancer Risk Detail 
Offsite Resident 18-30 Years - RME Scenario, Site 39 

Volume III - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Chemical Absorption Intake Daily Slope 
Concentration Factor Factor Intake Factor 

from Outdoor Air 

(mg/m'3) (percent) (m'3/kg·day) (mg/kg/day) (mg/kg/day) 
4.23E·08 1.00E+02 7.05E·02 2.98E·09 1.50E+01 
1.07E·07 1.00E+02 7.05E·02 7.57E·09 8.40E+OO 
3.09E·07 1.00E+02 7.05E·02 2.18E·08 1.50E+01 
4.40E·08 1.00E+02 7.05E·02 3.11E·09 1.10E·01 
4.14E·09 1.00E+02 7.05E·02 2.92E·10 3.00E·02 
4.60E·09 1.00E+02 7.05E·02 3.24E·10 3.00E·02 
6.89E·07 1. OOE+02 7.05E·02 4.86E·08 9.10E·01 
8.17E·09 1.00E+02 7.05E·02 5.76E·10 3.00E·02 

( 

Percent of 
Receptor 

Cancer Cancer 
Risk Risk 

4.48E·08 9.33% 
6.36E·08 13.25% 
3.27E·07 68.13% 
3.42E·10 .07% 
8.76E·12 .00% 
9.73E·12 .00% 
4.42E·08 9.21% 
1.73E·11 .00% 
4.80E·07 99.99% 

Multipathway Total SE-07 
---------------------( 

C. 
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Volume Ill 
D34511-H 
November 22, 1994 

CONTENTS 

UBK Model Output for the Child Resident Receptor Ages 0-6 - Average Exposure, 
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Exposure, Site 3 

UBK Model Output for the Nearby Child Resident Receptor Ages 0-6 - RME, Site 3 
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Table F1. UBK Model Output for the Onslte Child Resident Receptor Ages 0-6 • 
Average Exposure, Sites 2 and 12 • Site 12 

Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

ABSORPTION METHODOLOGY: Linear Absorption 

Outdoor Air Cone.: 0.001 1"8 Pb/m' /a/ 

Indoor Air Pb Cone.: 30.0 percent of lead outdoor air concentration 

Otber Air Parameters: 

Time Ventilation 
Outdoors Rate 

Age (111'/day) (m'/day) 
0·1 1.0 2.0 
1·2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

Diet: DEFAULT 

DRINKING WATER Cone.: 15.00 1"8 Pb/L /b/ 

WATER Consumption: DEFAULT 

SOIL& DUST 

Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil 
(jtg Pb/g) 

96.4 
96.4 
96.4 
96.4 
96.4 
96.4 
96.4 

House 
Dust 

(jtg Pb/g) 
96.4 
96.4 
96.4 
96.4 
96.4 
96.4 
96.4 

Additional Dust Somces: None DEFAULT 

PAINT: Alternate Metbod NOT used! 
PAINT INTAKE: 0.0 1"8 Pb/day DEFAULT 

Volume Ill 
u:\riskpro\ftord\lead-mdl\12UBKAV2.XLS 
11/11/94 

Harding Lawson Associates 

Lung 
Abs. (%) 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Sites 2 and 12 
1 of 2 



Table F1. U BK Model Output for the On site Child Resident Receptor Ages 0-6 -
Average Exposure, Sites 2 and 12- Site 12 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone.: 7.50 J.LgPb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Cone. 
Abs. 
J.Lg Pb/m3 

hr/day 
m 3/day 
J.Lg Pb/L 
J.LgPb/g 
J.Lg Pb/day 
J.Lg Pb/dl 
J.Lg/day 

Year 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Year 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Concentration. 
Absorption. 

Blood 
Level 
{J.Lg!dl) 

2.71 
2.71 
2.84 
2.93 
3.04 
3.09 
3.15 

Diet 
Uptake 
{J.Lg!day) 

2.94 
2.96 
3.40 
3.29 
3.18 
3.38 
3.74 

Total 
Uptake 
{J.Lg!day) 

7.33 
9.60 

10.19 
10.15 
10.20 
10.62 
11.06 

Water 
Uptake 
{J.Lg!day) 

1.50 
3.75 
3.90 
3.97 
4.13 
4.35 
4.42 

Micrograms of lead per cubic meter of air. 
Hours per day. 
Cubic meters per day. 
Micrograms of lead per liter of water. 
Micrograms of lead per gram of soil or dust. 
Micrograms of lead per day. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 

Soil+Dust 
Uptake 
{J.Lg!day) 

2.89 
2.89 
2.89 
2.89 
2.89 
2.89 
2.89 

Paint 
Uptake /c/ 

{J.Lg!day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

/a/ Lead in air= Estimated lead air concentration (Table 3.11). 
/b/ Gal/EPA, 1992a. 
/c/ Exposure to lead-based paint was not evaluated. 

Air 
Uptake /d! 

{J.Lg!day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ld! Estimated air uptake from exposure to summed air concentrations was below 0.01 J.Lg/day. 

Volume Ill 
u:\riskpro\ftord\lead-mdl\12UBKA V2.XLS 
11/11/94 

Harding Lawson Associates Sites 2 and 12 
2 of2 

( 

( 



Table F2. UBK Model Output for the Onslte Child Resident Receptor Ages 0-6 • RME 
Sites 2 and 12- Site 12 

Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

ABSORPTION METHODOLOGY: Linear Absorption 

Outdoor Air Cone.: 0.007 l'g Pb/m' /a/ 

Indoor Air Pb Cone.: 30.0 percent of lead outdoor air concentration 

Otber Air Parameters: 

Time Ventilation 
Outdoors Rate 

Age (lu'/day) (m'/day) 
0-1 1.0 2.0 
1-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

Diet: DEFAULT 

DRINKING WATER Cone.: 15.00 l'g Pb/L /b/ 

WATER Consumption: DEFAULT 

SOIL &DUST: 

Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil 
(jLg Pb/g) 

565.5 
565.5 
565.5 
565.5 
565.5 
565.5 
565.5 

House 
Dust 

(jLg Pb/g) 
565.5 
565.5 
565.5 
565.5 
565.5 
565.5 
565.5 

Additional Dust Sources: None DEFAULT 

PAINT: Altemate Metbod NOT used! 
PAINT INTAKE: 0.0 }lg Pb/day DEFAULT 

Volume Ill 
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32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
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Table F2. UBK Model Output for the Onslte Child Resident Receptor Ages 0-6 • RME 
Sites 2 and 12 ·Site 12 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

MATERNAL CONTRIBUTION: Infant Model 
Matemal Blood Cone.: 7.50 ,.g Pb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Blood Total 
Level Uptake 

Year (J.tg/dl) (J.tg/day) 

0.5-1 6.77 21.41 
1-2 6.86 23.68 
2-3 6.89 24.26 
3-4 7.01 24.23 
4-5 7.26 24.27 
5-6 7.30 24.70 
6-7 7.29 25.14 

Diet Water 
Uptake Uptake 

Year (J.tglday) (J.tg/day) 

0.5-1 2.94 1.50 
1-2 2.96 3.75 
2-3 3.40 3.90 
3-4 3.29 3.97 
4-5 3.18 4.13 
5-6 3.38 4.35 
6-7 3.74 4.42 

RME Reasonable maxiumm exposme. 
Cone. Concentration. 
Abs. Absorption. 
1'-8 Pb/m3 Micrograms of lead per cubic meter of air. 
hr/day Hours per day. 
m3/day Cubic meters per day. 
1'-g Pb/L Micrograms of lead per liter of water. 
1'-g Pb/g Micrograms of lead per gram of soil or dust. 
1'-8 Pb/day Micrograms of lead per day. 
1'-8 Pb/dl Micrograms of lead per deciliter of blood. 
,.glday Micrograms per day. 

Soil+Dust 
Uptake 
(}.tg/day) 

16.97 
16.97 
16.97 
16.97 
16.97 
16.97 
16.97 

Paiut 
Uptake /c/ 

(J.tg/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

/a/ Lead iu air= Estiulated lead air concentration (Table 3.11). 
fbi Gal/EPA, 1992a. 
/c/ Exposure to lead-based paiut was not evaluated. 

Air 
Uptake /d/ 

(J.tg/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.01 

/d/ Estiulated ail· uptake from exposure to summed air concentrations was below 0.01 ,.glday. 
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Table F3. LEADSPREAD Model Output for the Onsite Resident Receptors· Average Exposure /a/ 
Sites 2 and 12 ·Site 12 

LEAD IN AIR (!Lgim') 
LEAD IN SOIL (!Lgig) 

LEAD IN WATER (!Lg/1) 
SITE-GROWN PRODUCE? 

!EQUATIONS, ADULTS 
BloodPb 

Volume Ill • Baseline Risk Assessment, Basewide RifFS 
·Fort Ord, California 

Route-specific 
constant 

BLOOD LEAD (!Lgidl) 

Concentration 
in 

medium 

50th 
percentile 

1.97 

Contact 
rate /c/ 

95th 
percentile 

3.50 

SOIL CONTACT: 0.02 = 1E-04 {!tg/dl)/(!Lg/day) • 
(!Lgidl)/(!Lgiday) * 
(!Lgidl)/{!tg/m') * 
(!Lgidl)/(!Lgiday) * 
(!Lgidl)/{!tg/day) * 

105 
105 

1'-g/g 
1'-glg 
/Lg/m' 

• 1.85 g soiVday (5 gim' * 0.37 m') 
SOIL INGESTION: 0.05 = O.Q18 * 

INHALATION: 0.002 = 1.64 1E-03 
WATER INGESTION: 0.84 = 0.04 15 !Lg/1/c/ * 

1'-g/lll' 
1.2E-03 
1'-glg 
1'-g/1 
!Lg Pb/dl 
1'-giday 
1'-g/kg 

FOOD INGESTION: /di 1.06 = 

Micrograms per cubic meter. 
1.2 X 10~-3. 

Micrograms per gram. 
Micrograms per liter. 

0.04 

Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

12.0 ILgPb!kg * 
diet 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 3.11). 
/c/ Cal/EP A. 1992a. 
/d/ TOTAL DIIIT ARY LEAD = 0.945 * 10 + 0.055 * Pb in Site-Grown Produce (!Lgikg) = 

/e/ Lead in Site-Grown Produce = 0.45 * Pb in Soill'g/kg = 

Volume Ill 
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Harding Lawson Associates 

0.025 g soil/day 

1.4 I water/day 
2.2 kg diet/day 

12.0 1'-g/kg 
4.7E+01 1'-glkg 

99th 
percentile 

4.46 

Percent 
of total 

1% 
2% 
0";6 

43% 
54% 

Sites 2 and 12 
1 of 1 



Table F4. LEADSPREAD Model Output for the Onsite Resident Receptors- RME /a/ 

LEAD IN AIR [!Lg/m') 
LEAD IN SOIL [!Lg!g) 

LEAD IN WATER [!Lg!l) 
SITE-GROWN PRODUCE? 

!EQUATIONS, ADULTS 
BloodPb 

Sites 2 and 12- Site 12 · 
Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Fort Ord, California 

LEVEL 

Route-specific 
constant 

BLOOD LEAD [!Lg!dl) 

Concentration 
in 

medium 

OUTPUT 

50th 
percentile 

3.37 

Contact 
rate /c/ 

95th 
percentile 

5.99 

SOIL CONTACT: 0.12 = 1E-04 
SOIL INGESTION: 0.26 = 0.018 

[!Lg!dl)/[!Lg/day) * 
[!Lg!dl)/[!Lg!day) * 
[!Lg!dl)/[!Lg/rn') * 
[!Lg!dl)/[!Lg!day) * 
[!Lg!dl)/[!Lg!day) * 

601 
601 

p.g!g 
p.g!g 
Jtg/m' 

* 
* 

1.85 g soil/day (5 g/m' * 0.37 m') 
0.025 g soil/day 

RME 
p.g/m' 
6.9E-03 
p.g!g 
p.g!l 
p.gPb/dl 
p.g!day 
Jtg/kg 

INHALATION: 0.011 = 
WATER INGESTION: 0.84 = 

FOOD INGESTION: /di 2.14 = 

Reasonable Maximum Exposure. 
Micrograms per cubic meter. 
6.9 X 10~-3. 

Micrograms per gram. 
Micrograms per liter. 

1.64 
0.04 
0.04 

Micrograms oflead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

7E-03 
15 p.g!l/c/ * 

24.3 ~tgPb!kg * 
diet 

1.4 I water/day 
2.2 kg diet/day 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
!b! Lead in air = Estimated lead air concentration. Represents estimated concentrations (Table 3.11). 
/c/ Cal!EP A, 1 992a. 
/d/ TOTAL DIETARY LEAD = 0.945 * 10 + 0.055 * Pb in Site-Grown Produce [!Lg!kg) = 
/e/ Lead in Site-Grown Produce = 0.45 * Pb in Soil~tg/kg = 

Volume Ill 
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~· . . 

24.3 p.g!kg 
2.7E+02 p.g!kg 

99th 
percentile 

7.64 

Percent 

3% 
8% 
0% 

25% 
63% 

Sites 2 and 12 
1 of 1 
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Table F5. LEADSPREAD Model Output for the Student Resident Receptor -Average Exposure /a/ 
Sites 16 and 17- Pete's Pond Extension 

INPUT 

MEDIUM 

LEAD IN AIR (ugim') 
LEAD IN SOIL (ugig] 

LEAD IN WATER (ug/1] 
SITE-GROWN PRODUCE? 

!EQUATIONS, ADULTS 
BloodPb 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

LEVEL 

Route-specific 
constant 

Fort Ord, California 

BLOOD LEAD (ugidl] 

Concentration 
in 

medimn 

50th 
percentile 

1.8 

Contact 
rate /c/ 

95th 
percentile 

3.2 

SOIL CONTACT: 0.02-
0.05-

1E-04 (ugidl)/(ugiday) * 123 !"gig • 1.85 g soil/day (5 gim' * 0.3 7 m') 

fLgiiD3 

1.7E-03 
fLgig 
fLg/1 
fLg Pb/dl 
tLgiday 
fLgfkg 

SOIL INGESTION: 
INHALATION: 0.002 

WATERINGESTION: 0.84 -
FOOD INGESTION: /d., 0.88 

Micrograms per cubic meter. 
1.7 X 10~-3. 

Micrograms per gram. 
Micrograms per liter. 

O.Q18 
1.64 
0.04 
0.04 

Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

(ugidl)/(ugiday) * 123 !"gig • 
(ugidl)/(ugim') * 1E-03 fLgiiD3 

(ugidl)/(ugiday] * 15 fLg/1 /c/ • 
(ugidl)/(ugiday) • 10.0 tLg Pb!kg * 

diet /c,d/ 

fa! LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 
fbi Lead in air- Estimated lead air concentration. Represents estimated concentrations [fable 4.16). 
/c/ Gal/EPA, 1992a. 
/d/ TOTAL DIETARY LEAD -

Volume Ill 
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0.025 g soil/day 

1.4 I water/day 
2.2 kg diet/day 

10.0 fLgfkg 

99th 
percentile 

4.1 

Percent 
of total 

1% 
3% 
0% 

47% 
49% 

Sites 16 and 17 
1 of 1 



Table F6. LEADSPREAD Model Output for the Student Resident Receptor- RME /a/ 
Sites 16 and 17 - Pete's Pond Extension 

LEAD IN AIR (!Lg/m') 
LEAD IN SOIL (!Lg/g] 

LEAD IN WATER (/Lg/1) 
SITE-GROWN PRODUCE? 

!EQUATIONS, ADULTS 
BloodPb 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 

Route-specific 
constant 

Fort Ord, California 

BLOOD LEAD (!Lg/dl] 

Concentration 
in 

medium 

50th 
percentile 

2.09 

Contact 
rate /c/ 

95th 
percentile 

3.72 

SOIL CONTACT: 0.11 = 

0.25 = 
0.011 

0.84 
0.88 

1E-04 
0.018 

1.64 
0.04 
0.04 

(!Lg/dl)/(!Lg/day] * 566 p.g/g * 1.85 g soil/day (5 g/m' * 0.37 m'] 

p.g/m' 
1.7E-03 
p.g/g 
p.g/1 
p.gPb/dl 
p.g/day 
p.g/kg 

SOIL INGESTION: 
INHALATION: 

WATER INGESTION: 
FOOD INGESTION: /d 

Micrograms per cubic meter. 
1.7 X 10~-3. 

Micrograms per gram. 
Micrograms per liter. 
Micrograms oflead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

(!Lg/dl]/(!Lg/day) * 
(/Lg/dl]/(!Lg/m') * 
(/Lg/dl]/(/Lg/day] * 
(!Lg/dl]/(/Lg/day] * 

566 p.g/g * 0.025 g soil/day 
7E-03 p.g/m' 

15 p.g/1 /c/ * 1.4 I water/day 
10.0 p.g Pb/kg • 2.2 kg diet/day 

diet 

Ia/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
!b/ Lead in air =Estimated lead air concentration. Represents estimated concentrations (Table 4.16). 
/c/ Cal/EP A, 1992a. 
/d/ TOTAL DIETARY LEAD = 

Volume Ill 
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10.0 p.g/kg 

99th 
percentile 

4.73 

Percent 
of total 

5% 
12% 

1% 
40% 
42% 

Sites 16 and 17 
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Table F7. LEADSPREAD Model Output for the Utility Worker Receptor- Average Exposure /a/ 
Sites 16 and 17 - Pete's Pond Extension 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

~ 1 o~m 

LEAD IN AIR fp.g/m') 
LEAD IN SOIL (p.g!g) 

LEAD IN WATER (p.g!l) 
SITE-GROWN PRODUCE? 

ADULTS 
Blood Ph 

pathway 

LEVEL 

Route-specific 
JLg/dl constc; 

BLOOD LEAD (p.g!dl) 

Concentration 
in 

50th 
percentile 

1.77 

Contact 
rate /c/ 

95th 
percentile 

3.15 

99th 
percentile 

4.01 

Percent 
of total 

SOIL CONTACT: 0.02 = 1E-04 (p.g!dl)/fp.g!day) * 77 l'g!g * 1.85 g soil/day (5 glm2 * 0.37 m2) 1% 

JLg/m' 
5.4E·04 
!'g/g 
l'g!l 
1'8 Pb/dl 
JLg/day 
!'g/kg 

SOIL INGESTION: 0.03 = 0.018 
INHALATION: 0.001 = 

WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Micrograms per cubic meter. 
5.4 X 10~-4. 

Micrograms per gram. 
Micrograms per liter. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

1.64 
0.04 
0.04 

(p.g!dl)/(p.g!day) * 77 l'g!g 
fp.g!dl)!(p.g!m') * 9E·04 JLg/ID3 

(p.g!dl)/(p.g!day) * 15 l'g!l /c/ 
fp.g!dl)/(}Lg!day) * 10.0 1'8 Pb/kg 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 4.16). 
/c/ Cal/EPA, 1992a. 

Volume JJI 
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* 0.025 g soil/day 

* 1.4 I water/day 
* 2.2 kg diet/day 

2% 
0% 

47% 
50% 

Sites 16 and 17 
1 of 1 



Table FS. LEADSPREAD Model Output for the Utility Worker Receptor- RME /a/ 
Sites 16 and 17 - Pete's Pond Extension 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

INPUT I OUTPUT 

MEDIUM 

LEAD IN AIR (JLgim') 
LEAD IN SOIL fp_gig) 

LEAD IN WATER fp_gll) 
SITE-GROWN PRODUCE? 

ADULTS 
Blood Ph Route-specific 

constant . ~ 

BLOOD LEAD (p.gidl) 

Concentration 
in 

medium 

50th 
percentile 

1.99 

Contact 
rate /c/ 

95th 
percentile 

3.53 

99th 
percentile 

4.50 

Percent 
of total 

SOIL CONTACT: 0.08 = 1E-04 (p.gidl)!(p.giday) • 408 "gig • 1.85 g soil/day (5 gim' • 0.37 m') 4% 

RME 
!Lgim• 
3.1E·03 

"gig 
!Lgll 
/Lg Pb/dl 
/Lgiday 
p,g!kg 

SOIL INGESTION: 0.18 = O.D18 
INHALATION: 0.008 = 

WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Reasonable Maximum Exposure. 
Micrograms per cubic meter. 
3.1 X 10~-3. 

Micrograms per gram. 
Micrograms per liter. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

1.64 
0.04 
0.04 

(p.gidl)/(p.giday) • 408 "gig • 0.025 g soil!day 
(p.gidl)/(p.glm3 ) • 5E-03 p,glm3 

(p.gidl)/(p.glday) • 15 !Lgll /c/ • 1.4 I water/day 
(p.gldl)/(p.giday) • 10.0 !LS Ph/kg • 2.2 kg diet/day 

diet 

Ia! LEAIJSPREAIJ Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
fbi Lead in air =Estimated lead air concentration. Represents estimated concentrations (Table 4.16). 
/c/ Cal!EPA, 1 992a. 

Volume Ill 
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9% 
0% 

42% 
44% 
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Table F9. LEADSPREAD Model Output for the Construction Worker Receptor ·Average Exposure /a/ 
Sites 16 and 17. Site 17 Disposal Area 

Volume Ill • Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

INPUT I OUTPUT 

LEAD IN AIR (!Lg/m') 
LEAD IN SOIL (!Lglg) 

LEAD IN WATER (!Lgll) 
SITE-GROWN PRODUCE? 

BloodPb 
rathway 

Route-specific 
!Lg/dl constc 

BLOOD LEAD (!Lgldl) 

Concentration 
in 

medium 

50th 
percentile 

1.75 

Contact 
rate /c/ 

95th 
percentile 

3.12 

99th 
percentile 

3.97 

Percent 
of total 

SOIL CONTACT: 0.01 = 1E-04 (!Lgldlj/(!Lg!day) * 52 !Lglg * 1.85 g soil/day (5 g/m' * 0.37 m') 1% 

!Lglm' 
7.6E-04 
!Lglg 
!Lgl! 
IL8 Pb/dl 
1£g/day 
!Lglkg 

SOIL INGESTION: 0.02 = 
INHALATION: 0.001 = 

WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Micrograms per cubic meter. 
7.6 X 10~-4. 

Micrograms per gram. 
Micrograms per liter. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

O.Q18 (!Lgldl)/(!Lglday) • 52 1£g/g 
1.64 (!Lg!dl)/(!Lg/m') • 6E-04 !Lg/m' 
0.04 (!Lgldl)/(!Lglday) * 15 !Lgl! /c/ 
0.04 (!Lgldl)/(!Lglday) • 10.0 !L8 Pb/kg 

diet 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 
/b/ Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 4.17). 
/c/ Cal/EPA, 1992a. 
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* 0.025 g soil/day 

• 1.4 l water/day 
* 2.2 kg diet/day 

1% 
0% 

48% 
50% 

Sites 16 and 17 
1 of 1 



Table F1 0. LEADSPREAD Model Output for the Construction Worker Receptor - RME /a/ 
Sites 16 and 17 - Site 17 Disposal Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

JNPur I OUfPUT 

LEAD IN AIR fp.g/m') 
LEAD IN SOIL fp.g/g) 

LEAD IN WATER fp.g/1) 
SITE-GROWN PRODUCE? 

!EQUATIONS, ADULTS 
Blood Pb Route-specific 

BLOOD LEAD fp.g/dl) 

Concentration 
in 

50th 
percentile 

1.90 

Contact 
rate 

95th 
percentile 

3.38 

99th 
percentile 

4.31 

Percent 

SOIL CONTACT: 0.06 = 1E-04 fp.g/dl)/fp.g/day) * 282 /Lg/g • 1.85 g soil/day (5 g/m2 * 0.37 m') 3% 

RME 
!Lg/m' 
3.7E-03 
jLg/g 
jLg/1 
/LgPb/dl 
/Lg/day 
jLg/kg 

SOILINGESTION: 0.12 = 0.018 
INHALATION: 0.005 = 1.64 

WATERINGESTION: 0.84 = 0.04 
FOOD INGESTION: 0.88 = 0.04 

Reasonable Maximum Exposme. 
Micrograms per cubic meter. 
3.7 X 10~-3. 

Micrograms per gram. 
Micrograms per liter. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

fp.g/dl)/fp.g/day) * 
fp.g/dl)/fp.g/m') • 
fp.g/dl)/fp.g/day) • 
fp.g/dl)/fp.g/day) • 

282 jLg/g • 0.025 g soil/day 
3E-03 jLg/ID3 

15 jLg/1/c/ • 1.4 I water/day 
10.0 /Lg Pb/kg • 2.2 kg diet/day 

diet /c/ 

Ia/ LEADSPREAD Model ontput used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 4.17). 
/c/ Cal/EP A, 1 992a. 
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Table F11. UBK Model Output for the Nearby Child Resident Receptor Ages 0-6 • 
Average Exposure, Site 3 ·Weighted Surface Area 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

ABSORPTION METHODOLOGY: Linear Absorption 

Outdoor Air Cone.: 0.003 }Lg Pb/m' /a/ 

Indoor Air Pb Cone.: 30.0 percent of lead outdoor air concentration 

Other Air Parameters: 

Time Ventilation 
Outdoors Rate 

Age (hr/day) (m'/day) 
0-1 1.0 2.0 
1-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

Diet: DEFAULT 

DRINKING WATER Cone.: 15.00 }Lg Pb/L /b/ 

WATER Consumption: DEFAULT 

SOIL&DUST: 

Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil 
(}Lg Pb/g) 

51.8 
51.8 
51.6 
51.8 
51.6 
51.8 
51.8 

House 
Dust 

(}Lg Pb/g) 
51.8 
51.8 
51.6 
51.8 
51.8 
51.8 
51.8 

Additional Dust Sources: None DEFAULT 

PAINT: ALTERNATE METHOD NOT USEDII 
PAINT INTAKE: 0.0 }Lg Pb/day DEFAULT 

Volume JJJ 
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Lung 
Abs. (%) 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
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Table F11. U BK Model Output for the Nearby Child Resident Receptor Ages 0-6 -
Average Exposure, Site 3 ·Weighted Surface Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone.: 7.50 /tg Pb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Cone. 
Abs. 
~tgPb/m' 
hr/day 
m'/day 
/tg Pb/L 
1'8 Pb/g 
/tg Pb/day 
~tg Pb/dl 
,.glday 

Year 

0,5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Year 

0.5-1 
1-2 
2-3 
3·4 
4-5 
5-6 
6-7 

Concentration. 
Absorption. 

Blood 
Level 
(/Lg/dl) 

2.33 
2.31 
2.46 
2.54 
2.64 
2.70 
2.76 

Diet 
Uptake 
(/Lg/day) 

2.94 
2.96 
3.40 
3.29 
3.18 
3.38 
3.74 

Total 
Uptake 
(}Lg/day) 

5.99 
8.27 
8.85 
8.82 
8.86 
9.28 
9.72 

Water 
Uptake 
(}Lg/day) 

1.50 
3.75 
3.90 
3.97 
4.13 
4.35 
4.42 

Micrograms of lead per cubic meter of air. 
Hours per day. 
Cubic meters per day. 
Micrograms of lead per liter of water. 
Micrograms of lead per gram of soil or dust. 
Micrograms of lead per day. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 

Soil+Dust 
Uptake 
(}Lg/day) 

1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 

Paint 
Uptake /c/ 

(/Lg/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Ia/ Lead in air = Estimated lead air concentration (Table 5.6a). 
/b/ Cal/EP A, 1992a. 
/c/ Exposure to lead-based paint was not evaluated. 

Air 
Uptake /d/ 

(/Lg/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

/d/ Estimated air uptake from exposure to summed air concentrations was below 0.01 ~tg/day. 
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Table F12. UBK Model Output for the Nearby Child Resident Receptor Ages 0-6 • RME 
Site 3 • Weighted Surface Area 

Volume Ill· Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

ABSORPTION METHODOLOGY: Non-Linear Active-Passive 

Outdoor Air Cone.: 0.013 J.Lg Pb/m3 /a/ 

Indoor AU· Pb Cone.: 30.0 percent of lead outdoor air concentration 

Otber Air Parameters: 

Time Ventilation 
Outdoors Rate 

Age (hr'/day) (m'/day) 
0·1 1.0 2.0 
1·2 2.0 3.0 
2·3 3.0 5.0 
3·4 4.0 5.0 
4·5 4.0 5.0 
5·6 4.0 7.0 
6·7 4.0 7.0 

Diet: DEFAULT 

DRINKING WATER Cone.: 15.00 J.Lg Pb/L /b/ 

WATER Consumption: DEFAULT 

SOIL& DUST: 

Soil: constant cone. 
Dust: constant cone. 

Age 
0·1 
1·2 
2·3 
3·4 
4·5 
5·6 
6·7 

Soil 
(p,g Pb/g) 
1157.5 
1157.5 
1157.5 
1157.5 
1157.5 
1157.5 
1157.5 

House 
Dust 

(J.tg Pb/g) 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

Additional Dust Sources: None DEFAULT 

PAINT: ALTERNATE METHOD NOT USED!! 
PAINT INTAKE: 0.0 )Lg Pb/day DEFAULT 
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32.0 
32.0 
32.0 
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Table F12. UBK Model Output for the Nearby Child Resident Receptor Ages 0-6- RME 
Site 3 - Weighted Surface Area 

Volume Ill -Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone.: 7.50 p,g Pb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Year 

0.5·1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Blood 
Level 
(J.'g/dl) 

6.63 
6.72 
6.75 
6.87 
7.11 
7.15 
7.15 

Diet 

Total Soil+Dust 
Uptake Uptake 
(J.'g/day) (J.'g/day) 

20.92 16.48 
23.20 16.48 
23.78 16.48 
23.75 16.48 
23.79 16.48 
24.22 16.48 
24.66 16.48 

Water Paint Air 
Uptake Uptake Uptake /c/ Uptake /d/ 

RME 
Cone. 
Abs. 
p,g Pb/m3 

ln/day 
m 3/day 
p,g Pb/L 
p,g Pb/g 
fL8 Pb/day 
p,g Pb/dl 
fLg/day 

Year 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

(J.'g/day) 

2.94 
2.96 
3.40 
3.29 
3.18 
3.38 
3.74 

Reasonable maximum exposme. 
Concentration. 
Absorption. 

(J.'g/day) 

1.50 
3.75 
3.90 
3.97 
4.13 
4.35 
4.42 

Micrograms of lead per cubic meter of air. 
Hours per day. 
Cubic meters per day. 
Micrograms of lead per liter of water. 
Micrograms of lead per gram of soil or dust. 
Micrograms of lead per day. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 

/a/ Lead in air =Estimated lead air concentration (Table 5.6). 
fbi Gal/EPA, 1992a. 
/c/ Exposme to lead-based paint was not evaluated. 

(J.'g/day) (J.'g/day) 

0.00 0.00 
0.00 0,00 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 

!dl Estimated air uptake from exposme to summed air concentrations was below 0.01 fLg/day. 
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Table F13. LEADSPREAD Model Output for the Nearby Resident Receptor- Average Exposure /a/ 
Site 3 -Weighted Surface Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

rnNIT I OillPill 

LEAD IN AIR (p.g/m3) 
LEAD IN SOIL (p.g/g) 

LEAD IN WATER (/Lg/1) 
SITE-GROWN PRODUCE? 

h<nn A TI""'" ADULTS 

BLOOD LEAD (p.g/dl) 

50th 
percentile 

1.72 

95th 
percentile 

3.06 

99th 
percentile 

3.90 

BloodPb Route-specific 
constant 

Concentration 
in 

medium 
Contact Percent 

!J.g/ID3 
2.7E-03 
~J.g/g 
!J.g/1 
!Lg Pb/dl 
!J.g/day 
!J.g/kg 

SOIL CONTACT: 0.0000 = 
SOIL INGESTION: 0.000 = 

INHALATION: 0.004 = 
WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Micrograms per cubic meter. 
2.7 X 10A·3. 
Micrograms per gram. 
Micrograms per liter. 

lE-04 
0.018 

1.64 
0.04 
0.04 

Micrograms oflead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

(p.g/dl)/(p.g/day) * 0 
(!Lg/dl)/(p.g/day) * 0 
(p.g/dl)/(p.g/m3) * 3E-03 
(p.g/dl)/(p.g/day) * 15 
(p.g/dl)/(p.g/day) * 10.0 

!J.g/g * 
!J.g/g * 
!J.g/ID3 
!J.g/1/c/ * 
!J.gPb/kg * 

diet /c/ 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 5.6a). 
/c/ Cai/EPA, 1992a. 
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rate /c/ of total 

1.85 g soil/day (5 g/m2 * 0.37 m') 0% 
0.025 g soil/day 0% 

0% 
1.4 I water/day 49% 
2.2 kg dieVday 51% 
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Table F14. LEADSPREAD Model Output for the Nearby Resident Receptor- RME /a/ 
Site 3 -Weighted Surface Area 

INPUT 

LEAD IN AIR [p_g/m') 
LEAD IN SOIL [p_gfg] 

LEAD IN WATER [p_g/1) 
SITE-GROWN PRODUCE? 

!EQUATIONS, ADULTS 
Blood Pb 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

Route-specific 
constant 

OUTPUT 

BLOOD LEAD [p_gfdl] 

Concentration 
in 

medium 

50th 
percentile 

2.48 

Contact 
rate /c/ 

95th 
percentile 

4.40 

99th 
percentile 

5.61 

Percent 
of total 

SOIL CONTACT: 0.23 = 1E-04 [p_gfdl)/[p_gfday] • 1157 11-g/g • 1.85 g soil/day (5 g/m' * 0.37 m') 9% 

RME 
11-g/m' 
1.3E-02 
!1-g/g 
11-g/1 
11-g Pb/dl 
11-g/day 
!1-g/kg 

SOIL INGESTION: 0.51 = 
INHALATION: 0.021 = 

WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Reasonable maximtun exposure. 
Jvficrograms per cubic meter. 
1.3 X 10~-2. 

Micrograms per gram. 
Micrograms per liter. 

0.018 
1.64 
0.04 
0.04 

Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

[p_gfdl]/[p_gfday] • 1157 11-g/g • 0.025 g soil/day 
[p_gfdl]/(p_g/m') • 1E-02 11-g/m' 
[p_gfdl)/(p_g!day] • 15 11-g/1 /c/ • 1.4 I water/day 
[p_gfdl)/[p_g/day) • 10.0 11-8 Pb/kg • 2.2 kg diet/day 

diet 

Ia! LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
!b/ Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 5.16). 
/c/ Cal/EP A, 1992a. 
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Table F15. LEADSPREAD Model Output for the Onsite Adult Park Ranger Receptor- Average Exposure /a/ 
Site 3 - Weighted Surface Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

INPUI' I OUTPT.IT' 

LEAD IN AIR [JLg/m') 
LEAD IN SOIL (J<g/g) 

LEAD IN WATER f!Lg/1) 
SITE-GROWN PRODUCE? 

JEQUATIONS, ADULTS 
BloodPb Route-specific 

constant 

BLOOD LEAD [JLg/dl) 

Concentration 
in 

50th 
percentile 

1.88 

Contact 
rate /c/ 

95th 
percentile 

3.33 

99th 
percentile 

4.25 

Percent 

SOIL CONTACT: 0.0464 = 1E-04 [JLg/dl)/(JLg/day) * 238 l'g/g 
l'g/g 
l'g/m' 

* 1.85 g soil/day (5 g/m' * 0.37 m2 ) 2% 

l'g/m' 
2.7E-03 
!Lg/g 
/Lg/1 
!Lg Pb/dl 
!Lg/day 
l'g/kg 

SOIL INGESTION: 0.105 = 

INIW.ATION: 0.004 = 

WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Micrograms per cubic meter. 
2.7 X 10~-3. 

Micrograms per gram. 
Micrograms per liter. 

0.018 
1.64 
0.04 
0.04 

Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

(JLg/dl)/[JLg/day) * 238 
[JLg/dl)/(JLg/m') * 3E-03 
[JLg/dl)/(JLg/day) * 15 
(JLg/dl)![JLg/day) * 10.0 

* 

!Lg/1 /c/ * 
!LgPb/kg * 

diet /c/ 

0.025 g soil/day 

1.4 I water/day 
2.2 kg dieVday 

Ia/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9 and 6-18, and adult resident receptors. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 5.6a). 
/c/ Cal/EP A, 1992a. 
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Table F16. LEADSPREAD Model Output for the Onsite Adult Park Ranger Receptor- RME /a/ 
Site 3 -Weighted Surface Area 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

INPUT I OUTPUT 

MEDIUM 

LEAD IN AIR (p.g/m') 
LEAD IN SOIL (p.g/g) 

LEAD IN WATER (p.g/1) 
SITE-GROWN PRODUCE? 

BLOOD LEAD (p.g/dl) 

50th 
percentile 

2.48 

95th 
percentile 

4.40 

99th 
percentile 

5.61 

I EQUATIONS, ADULTS 
BloodPb Route-specific 

constant 

Concentration 
in 

medium 
Contact Percent 

RME 
fLg/ID3 

1.3E-02 
fLg/g 
fLg/1 
fLgPb/dl 
fLg/day 
tLg/kg 

SOIL CONTACT: 0.2261 = 
SOIL INGESTION: 0.509 = 

INHALATION: 0.021 = 
WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Reasonable maximum exposure. 
Micrograms per cubic meter. 
1.3 X 10~-2. 

Micrograms per gram. 
Micrograms per liter. 

1E-04 
0.018 

1.64 
0.04 
0.04 

Micrograms oflead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

(p.g/dl)/(p.g/day) * 1157 
(p.g/dl)/(p.g/day) * 1157 
(p.g/dl)/(p.g/m') * 1E-02 
(p.g/dl)/(p.g/day) * 15 
(p.g/dl)/(p.g/day) * 10.0 

fLg/g 
fLg/g 
tLg/m' 

* 
* 

fLg/1 lei * 
fLgPb/kg * 

diet 

rate /c/ 

1.85 g soil/day (5 g/m' * 0.37 m') 
0.025 g soil/day 

1.4 I water/day 
2.2 kg diet/day 

fa/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 5.6a). 
/c/ Cal/EP A, 1992a. 
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Table F17. UBK Model Output for the Nearby Child Resident Receptor Ages 0-6 • 
Average Exposure, Site 3 • 1 To 10 Percent Area 

Volume Ill· Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

ABSORPTION METHODOLOGY: Linear Absorption 

Outdoor Air Cone.: 0.036 J.Lg Pb/m3 /a/ 

Indoor Air Ph Cone.: 30.0 percent of lead outdoor air concentration 

Other Air Parameters: 

Time Ventilation 
Outdoors Rate 

Age (hr/day) [m'/day) 
0·1 1.0 2.0 
1·2 2.0 3.0 
2-3 3.0 5.0 . 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6·7 4.0 7.0 

Diet: DEFAULT 

DRINKING WATER Cone.: 15.00 J.L8 Pb/L /b/ 

WATER Consumption: DEFAULT 

SOIL&DUST: 

Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1·2 
2·3 
3-4 
4-5 
5-6 
6-7 

Soil 
[J.Lg Ph/g) 

51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

House 
Dust 

[J.Lg Ph/g) 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

Additional Dust Sources: None DEFAULT 

PAINT: ALTERNATE METHOD NOT USED!! 
PAINT INTAKE: 0.0 J.Lg Ph/day DEFAULT 
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Lung 
Abs. (%) 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
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Table F17. UBK Model Output for the Nearby Child Resident Receptor Ages 0-6 • 
Average Exposure, Site 3 ·1 To 10 Percent Area 

Volume Ill ·Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone.: 7.50 /kg Pb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Year 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Blood 
Level 
(jLg/dl) 

2.33 
2.32 
2.46 
2.55 
2.65 
2.70 
2.77 

Diet 
Uptake 

Total 
Uptake 
(jLg/day) 

6.00 
8.28 
8.87 
8.84 
8.88 
9.31 
9.75 

Water 
Uptake 

Year (jLg/day) (jLg/day) 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

2.94 
2.96 
3.40 
3.29 
3.18 
3.38 
3.74 

RME Reasonable maximum exposme. 
Cone. Concentration. 
Abs. Absorption. 

1.50 
3.75 
3.90 
3.97 
4.13 
4.35 
4.42 

/kg Pb/m' Micrograms of lead per cubic meter of air-. 
hr/day Hours per day. 
m'/day Cubic meters per day. 
/kg Pb/L Micrograms of lead per liter of water. 
/kg Pb/g Micrograms of lead per gram of soil or dust. 
jkg Pb/day Micrograms of lead per day. 
/kg Pb/dl Micrograms of lead per deciliter of blood. 
jkg/day Micrograms per day. 

Soil+Dust 
Uptake 
(}Lg!day) 

1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 

Paint 
Uptake /c/ 

(}Lg/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

/a/ Lead in air= Estimated lead air- concentration (Table 5.6b). 
!b/ Cal/EPA, 1992a. 
/c/ Exposure to lead-based paint was not evaluated. 

Air 
Uptake /d/ 

(jLg/day) 

0.01 
0.01 
0.02 
0.02 
0.02 
0.03 
0.03 

/d/ Estimated air uptake from exposme to smnmed air- concentrations was below 0.01 /kg/day. 
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Table F18. UBK Model Output for the Nearby Child Resident Receptor Ages 0-6 • RME 
Site 3 -1 To 10 Percent Area 

Volume Ill -Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

ABSORPTION METHODOLOGY: Linear Absorption 

Outdoor Air Cone.: 0.237 l"g Pb/m' /a/ 

Indoor Air Pb Cone.: 30.0 percent of lead outdoor air concentl'ation 

Other Air Parameters: 

Time Ventilation 
Outdoors Rate 

Age (hr/day) (m'/day) 
0-1 1.0 2.0 
1-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

Diet: DEFAULT 

DRINKING WATER Cone.: 15.00 1"8 Pb/L /b/ 

WATER Consumption: DEFAULT 

SOIL&DUST: 

Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil 
(jl,g Pb/g) 
20636.5 
20636.5 
20636.5 
20636.5 
20636.5 
20636.5 
20636.5 

House 
Dust 

(jl,g Pb/g) 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

Additional Dust Sources: None DEFAULT 

PAINT: ALTERNATE METHOD NOT USED!! 
PAINT INTAKE: 0.0 1"8 Pb/day DEFAULT 
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Lung 
Abs. (%) 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Site 3 
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Table F18. UBK Model Output for the Nearby Child Resident Receptor Ages 0-6- RME 
Site 3- 1 To 10 Percent Area 

Volume Ill -Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone.: 7.50 J.<g Pb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

RME 
Cone. 
Abs. 
J.<g Pb/m' 
hr/day 
m 3/day 
J.<gPb/L 
J.<g Pb/g 
J.<g Pb/day 
J.<g Pb/dl 
J.<g/day 

Year 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Year 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Blood 
Level 
(J<g/dl) 

82.34 
85.89 
84.91 
85.96 
89.23 
89.36 
88.39 

Diet 
Uptake 
(}Lg/day) 

2.94 
2.96 
3.40 
3.29 
3.18 
3.38 
3.74 

Reasonable maximum exposme. 
Concentration. 
Absorption. 

Total 
Uptake 
(J<g/day) 

283.84 
286.21 
286.87 
286.86 
286.90 
287.39 
287.83 

Water 
Uptake 
(J<g/day) 

1.50 
3.75 
3.90 
3.97 
4.13 
4.35 
4.42 

Micrograms of lead per cubic meter of air. 
Hours per day. 
Cubic meters per day. 
Micrograms of lead per liter of water. 
Micrograms of lead per gram of soil or dust. 
Micrograms of lead per day. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 

/a/ Lead in air =Estimated lead air concentration (Table 5.6b). 
/b/ Cal/EP A, 1992a. 
/c/ Exposure to lead-based paint was not evaluated. 

Soil+Dust 
Uptake 
(J<g/day) 

279.35 
279.42 
279.43 
279.44 
279.44 
279.44 
279.44 

Paint 
Uptake /c/ 

(J<g/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Air 
Uptake /dl 

(J<g/day) 

0.05 
0.08 
0.15 
0.16 
0.16 
0.22 
0.22 

ldl Estimated air uptake from exposure to summed air concentrations was below 0.01 J.<g/day. 

Volume Ill 
u:\riskpro\ftord\lead-mdi\3UBRM-10.XLS 
11/11/94 
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Table F19. LEADSPREAD Model Output for the Nearby Resident Receptor - Average Exposure /a/ 
Site 3 - 1 To 1 0 Percent Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

INPUT I OUfPUT 

LEAD IN AIR (!Lgim') 
LEAD IN SOIL (!Lg/g) 

LEAD IN WATER (!Lgll) 
SITE-GROWN PRODUCE? 

BLOOD LEAD [!Lgldl) 

50th 
percentile 

1.78 

95th 
percentile 

3.16 

99th 
percentile 

4.03 

\EQUATIONS, ADULTS 
Blood Pb Route-specific 

Concentration 
in 

medium 
Contact Percent 

fLg/m' 
2.7E-03 
/Lglg 
!Lgl! 
!Lg Pb/dl 
!Lg/day 
/Lg/kg 

SOIL CONTACT: 0.0000 = 
SOIL INGESTION: 0.000 = 

INHALATION: 0.059 = 
WATER INGESTION: 0.84 = 

FOOD INGESTION: 0.88 = 

Micrograms per cubic meter. 
2.7 X 10~-3. 

Micrograms per gram. 
Micrograms per liter. 

lE-04 
0.018 

1.64 
0.04 
0.04 

Micrograms oflead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

[!Lgldl)/(!Lglday) * 0 
[!Lgldl)/(!Lg!day) * 0 
(JLgidl)/(/Lg/m') * 4E-02 
(!Lgldl)/(!Lglday) * 15 
[!Lgldl)/(!Lglday) * 10.0 

/Lg/g 
/Lg/g 
fLg/m' 

* 
* 

fLgl! /c/ • 
!LgPb/kg • 

diet 

Ia! LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 5.6b). 
/c/ Cal/EPA, 1992a. 

Volume Ill 
u:\riskpro\ftord\lead-mdl\3PBRSA VN.xLS 
11/11/94 

Harding Lawson Associates 

rate /c/ of total 

1.85 g soil/day (5 g/m' * 0.3 7 m') 0% 
0.025 g soil/day 0% 

3% 
1.4 I water/day 47% 
2.2 kg diet/day 49% 

Site3 
1 of 1 



Table F20. LEADSPREAD Model Output for the Nearby Resident Receptor- RME /a/ 
Site 3 - 1 To 1 0 Percent Area 

INPUT 

LEAD IN AIR {!Lg/m') 
LEAD IN SOIL (!Lg/g) 

LEAD IN WATER (!Lgll) 
SITE-GROWN PRODUCE? 

jEQUATIONS. ADULTS 
Blood Ph 

Volume Ill - Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

Route-specific 
constant 

OurPUT 

BLOOD LEAD (!Lg/dl) 

Concentration 
in 

medium 

50th 
percentile 

15.22 

Contact 
rate /c/ 

95th 
percentile 

27.05 

99th 
percentile 

34.46 

Percent 
of tota: 

SOIL CONTACT: 4.03 = 

9.08 = 
0.389 

0.84 
0.88 

1E-04 
0.018 

1.64 
0.04 
0.04 

(!Lg/dl)/(!Lg/day) * 20637 /Lg/g * 1.85 g soil/day (5 g/m' * 0.37 m') 26% 

RME 
!Lg/m' 
1.3E-02 
/Lg/g 
!Lgll 
!LgPb/dl 
/Lg/day 
/Lg/kg 

SOIL INGESTION: 
INHALATION: 

WATER INGESTION: 
FOOD INGESTION: 

Reasonable maximum exposure. 
Micrograms per cubic meter. 
1.3 X 10~-2. 

Micrograms per gram. 
Micrograms per liter. 
Micrograms oflead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

(!Lg/dl)/(!Lg/day) * 
(!Lg/dl)/(!Lg/m') * 
(!Lg/dl)/{!Lg/day) * 
(!Lg/dl)/{!Lg/day) * 

20637 /Lg/g * 0.025 g soil/day 
2E-01 !Lg/m3 

15 !Lglllc/ * 1.4 I water/day 
10.0 !Lg Pb/kg * 2.2 kg diet/day 

diet 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 5.6b). 
/c/ Cal/EP A, 1992a. 

Volume Ill 
u:\riskpro\ftord\lead-mdl\3PBRSRMN.xLS 

11/11/~ 

Harding Lawson Associates 

-~. 

60% 
3% 
6% 
6% 

~-

Site3 
1 of 1 



Table F21. LEADSPREAD Model Output for the Onsite Adult Park Ranger Receptor- Average Exposure /at 
Site 3 - 1 and 10 Percent Area 

INPUT 

MEDIUM 

LEAD IN AIR (,.,.glma) 
LEAD IN SOIL (,.,.gig) 

LEAD IN WATER (,.,.gil) 
SITE-GROWN PRODUCE? 

ADULTS 

Volume Ill- Baseline Risk Assessment, Basewide RifFS 
Fort Ord, California 

OUTPUT 

LEVEL 

BLOOD LEAD f!J.gldl) 

Concentration 

50th 
percentile 

3.77 

95th 
percentile 

6.70 

99th 
percentile 

8.53 

Blood Ph Route-specific in Contact Percent 

,.,.glma 
2.7E-03 
,.,.gig 
,.,.gil 
!J.gPb/dl 
,.,.glday 
,.,.g!kg 

SOIL CONTACT: 0.6118 = 
SOIL INGESTION: 1.378 = 

INHALATION: 0.059 = 
WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

:Micrograms per cubic meter. 
2.7 X 10~-3. 

Micrograms per gram. 
Micrograms per liter. 

constant 

1E-04 
0.018 

1.64 
0.04 
0.04 

Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

medium 

(,.,.gldl)/(,.,.glday) • 3131 ,.,.gig 
(,.,.gldl)/(IJ.glday) • 3131 ,.,.gig 
(,.,.gldl)/f!J.glma) • 4E-02 ,.,.glm3 

(,.,.gldl)/f!J.g/day) • 15 ,.,.gil /c/ 
(,.,.gldl)/(IJ.glday) • 10.0 !J.g Ph/kg 

diet 

Ia/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 

• 
• 

• 
• 

fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 5.6b). 
/c/ Gal/EPA. 1992a. 

Volume Ill 
u:\riskpro\ftord\lead-mdi\3PBPKA VN.xLS 
11/17/94 

Harding Lawson Associates 

rate /c/ of total 

1.85 g soil/day (5 glm' • 0.37 m') 16% 
0.025 g soiVday 37% 

2% 
1.4 I water/day 22% 
2.2 kg dieVday 23% 

Slte3 
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Table F22. LEADSPREAD Model Output for the Onsite Adult Park Ranger Receptor- RME /a/ 
Site 3 -1 To 10 Percent 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

INPUT I OUTPUT 

LEAD IN AIR (Jtg/m'] 
LEAD IN SOIL (Jtg/g] 

LEAD IN WATER (Jtg/1) 
SITE-GROWN PRODUCE? 

ADULTS 
BloodPb Route-specific 

constant 

BLOOD LEAD (Jtg/dl] 

Concentration 
in 

medium 

50th 
percentile 

15.18 

Contact 
rate /c/ 

95th 
percentile 

26.97 

99th 
percentile 

34.36 

Percent 
of total 

SOIL CONTACT: 4.0316 = 1E-04 (Jtg/dl]I(Jtg/day) * 20637 11-g/g * 1.85 g soil/day (5 g/m' * 0.37 m'] 27% 

RME 
!Lg/m' 
1.3E-02 
!Lg/g 
!Lg/1 
11-8 Pb/dl 
11-g/day 
!Lg/kg 

SOIL INGESTION: 9.080 = 

INHALATION: 0.389 = 
WATER INGESTION: 0.84 = 

FOOD INGESTION: 0.84 = 

Reasonable maximum exposure. 
Micrograms per cubic meter. 
1.3 X 10A·2. 
Micrograms per gram. 
Micrograms per liter. 

0.018 
1.64 
0.04 
0.04 

Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

(Jtg/dl]/(Jtg/day) * 20637 11-g/g * 0.025 g soil/day 
(Jtg/dl]/(Jtg/m'] * 2E-01 11-g/m' 
(Jtg/dl]/(Jtg/day) * 15 !Lg/1/c/ * 1.4 I water/day 
(Jtg/dl]/(Jtg/day) * 9.5 11-8 Pblkg * 2.2 kg diet/day 

diet 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
/b/ Lead in air = Estimated lead air concentration. Represents estimated concentrations [fable 5.6b). 
/c/ Cal/EP A, 1992a. 

Volume Ill 
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60% 
3% 
6% 
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Table F23. UBK Model Output for the Nearby Child Resident Receptor Ages 0-6 • 
Average Exposure, Site 3 • ~ 10 Percent Area 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

ABSORPTION METHODOLOGY: Linear Absorption 

Outdoor Air Cone.: 0.129 1-'g Pb/m3 /a/ 

Indoor Air Pb Cone.: 30.0 percent of lead outdoor air concentration 

Other Air Parameters: 

Time Ventilation 
Outdoors Rate 

Age (hr/day) (m3fday) 
0-1 1.0 2.0 
1-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

Diet: DEFAULT 

DRINKING WATER Cone.: 15.00 1-'g Pb/L /b/ 

WATER Consumption: DEFAULT 

SOIL &DUST: 

Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil 
(jtg Pb/g) 

51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

House 
Dust 

(J.<g Pb/g) 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

Additional Dust Somces: None DEFAULT 

PAINT: ALTERNATE METHOD NOT USED!! 
PAINT INTAKE: 0.0 JLg Ph/day DEFAULT 

Volume Ill 
U:\riskpro\ftord\load-mdl\3UBA VlO-.XLS 
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Lung 
Abs. (%) 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Site 3 
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Table F23. U BK Model Output for the Nearby Child Resident Receptor Ages 0-6 • 
Average Exposure, Site 3 • .210 Percent Area 

Volume Ill· Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone.: 7.50 /"g Pb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Blood Total Soil+Dust 
Level Uptake Uptake 

Year (J.<g/dl) [!Lg/day) [}Lg/day) 

0.5·1 2.33 6.02 1.55 
1·2 2.33 8.31 1.55 
2-3 2.48 8.93 1.55 
3·4 2.56 8.90 1.55 
4·5 2.66 8.94 1.55 
5-6 2.72 9.40 1.55 
6-7 2.79 9.84 1.55 

Diet Water Paint 
Uptake Uptake Uptake /c/ 

RME 
Cone. 
Abs. 
/"g Pb/m' 
ln·/day 
m'/day 
/"g Pb/L 
1"8 Pb/g 
/"8 Pb/day 
/"8 Pb/dl 
J"g/day 

Year [!Lg/day) 

0.5·1 2.94 
1·2 2.96 
2·3 3.40 
3-4 3.29 
4-5 3.18 
5·6 3.38 
6-7 3.74 

Reasonable maximum exposure. 
Concentration. 
Absorption. 

[}Lg/day) 

1.50 
3.75 
3.90 
3.97 
4.13 
4.35 
4.42 

Micrograms of lead per cubic meter of air. 
Hours per day. 
Cubic meters per day. 
Micrograms of lead per liter of water. 
Micrograms of lead per gram of soil or dust. 
Micrograms of lead per day. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 

/a/ Lead in air= Estimated lead air concentration (Table 5.6c). 
/b/ Cal/EPA, 1992a. 
/c/ Exposure to lead-based paint was not evaluated. 

[}Lg/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Air 
Uptake /d/ 

(J.<g/day) 

0.03 
0.04 
0.08 
0.09 
0.09 
0.12 
0.12 

/d/ Estimated air uptake from exposure to summed air concentrations was below 0.01J"g/day. 

Volume Ill 
U:\riskpro\ftord\lead-mdi\3UBAV10-.XLS 
11/17/94 

Harding Lawson Associates Site 3 
2 of2 

( 
\ 

( .. 



Table F24. UBK Model Output for the Nearby Child Resident Receptor Ages 0-6- RME 
Site 3 -.:.: 10 Percent Area 

Volume Ill- Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

ABSORPTION METHODOLOGY: Non-Linear Active-Passive 

Outdoor Air Cone.: 0.446 JLg Pb/m3 /a/ 

Indoor Ail· Pb Cone.: 30.0 percent of lead outdoor air concentration 

Other An· Parameters: 

Time Ventilation 
Outdoors Rate 

Age (hr/day) (m'/day) 
0-1 1.0 2.0 
1-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

Diet: DEFAULT 

DRINKING WATER Cone.: 15.00 JLS Pb/L /b/ 

WATER Consumption: DEFAULT 

SOIL &DUST: 

Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil 
(JLg Pb/g) 
38775.8 
38775.8 
38775.8 
38775.8 
38775.8 
38775.8 
38775.8 

House 
Dust 

(JLg Pb/g) 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

Additional Dust Sources: None DEFAULT 

PAINT: ALTERNATE METHOD NOT USED!! 
PAINT INTAKE: 0.0 JLg Pb/day DEFAULT 

Volume Ill 
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Lung 
Abs. (o/o) 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
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Table F24. UBK Model Output for the Nearby Child Resident Receptor Ages 0·6 • RME 
Site 3 · ~ 1 0 Percent Area 

Volume Ill ·Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

MATERNAL CONTRIBUTION: Infant Model 
Matemal Blood Cone.: 7.50 JLS Pb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

RME 
Cone. 
Abs. 
JLS Pb/m3 

hr/day 
m 3/day 
JLS Pb/L 
JLS Pb/g 
JLg Pb/day 
JLg Pbl.dl 
JLg/day 

Blood 
Level 

Year (JLg/dl) 

0.5-1 152.01 
1-2 163.34 
2-3 164.42 
3-4 167.78 
4-5 175.55 
5-6 177.32 
6-7 176.42 

Diet 
Uptake 

Year (JLg/day) 

0.5-1 2.94 
1-2 2.96 
2-3 3.40 
3-4 3.29 
4-5 3.18 
5-6 3.38 
6-7 3.74 

Reasonable maximum exposme. 
Concentration. 
Absorption. 

Total 
Uptake 
(JLg/day) 

527.67 
530.79 
531.69 
531.75 
531.84 
532.41 
532.86 

Water 
Uptake 
(JLg/day) 

1.50 
3.75 
3.90 
3.97 
4.13 
4.35 
4.42 

Micrograms of lead per cubic meter of air. 
Hams per day. 
Cubic meters per day. 
Micrograms of lead per liter of water. 
Micrograms of lead per gram of soil or dust. 
Micrograms of lead per day. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 

/a/ Lead in air= Estimated lead air concentration (Table 5.6c). 
/b/ Cal/EPA, 1992a. 
/c/ Exposme to lead-based paint was not evaluated. 

Soil+Dust 
Uptake 
(JLg!day) 

523.13 
523.93 
524.12 
524.19 
524.24 
524.26 
524.25 

Paint 
Uptake /c/ 

(JLg!day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Air 
Uptake /d/ 

(JLg/day) 

0.09 
0.15 
0.28 
0.30 
0.30 
0.42 
0.42 

/d/ Estimated air uptake from exposure to summed air concentmtions was below 0.01 JLg/day. 

Volume Ill 
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Table F25. LEADSPREAD Model Output for the Nearby Resident Receptor - Average Exposure /a/ 
Site 3 -~ 1 0 Percent Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

INPUT I OUTPUT 

MEDIUM LEVEL 

LEAD IN AIR (/Lglm3 ) 

LEAD IN SOIL [/Lglg) 
LEAD IN WATER (,Lgll) 

SITE-GROWN PRODUCE? 

BLOOD LEAD [/Lgldl) 

5oth 
percentile 

1.93 

95th 
percentile 

3.43 

99th 
percentile 

4.37 

BloodPb Route-specific 
Concentration 

in Contact Percent 

11-g!m• 
2.7E-03 
11-glg 
11-gll 
!LgPb/dl 
11-glday 
!Lglkg 

pathway !Lgldl 

SOIL CONTACT: 0.0000 = 

SOIL INGESTION: 0.000 = 
INHALATION: 0.212 = 

WATER INGESTION: 0.84 = 

FOOD INGESTION: 0.88 = 

Micrograms per cub~c meter. 
2.7 X 10~-3. 

Micrograms per gram. 
Micrograms per liter. 

constc 

1E-04 
0.018 

1.64 
0.04 
0.04 

Micrograms oflead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

[/Lgldi)/[/Lglday) • 0 11-glg • 
(/Lgldi)/(/Lglday) • 0 !Lglg • 
[/Lgldi)/[/Lglm3 ) • 1E-01 11-glm3 

(,Lgldl)/(,Lglday) • 15 11-gll /c/ • 
[/Lgldi)/[/Lglday) • 10.0 11-8 Pb/kg * 

diet /c/ 

Ia/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 5.6c). 
/c/ Cai/EPA, 1992a. 

Volume Ill 
u:\riskpro\ftord\lead-mdl\3RSAV10-.XLS 
11/17/94 

Harding Lawson Associates 

rate /c/ oftota 

1.85 g soil/day (5 gim' • 0.37 m') 0% 
0.025 g soil/day 0% 

11% 
1.4 I water/day 43% 
2.2 kg diet/day 46% 

Site 3 
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Table F26. LEADSPREAD Model Output for the Nearby Resident Receptor- RME /a/ 
Site 3 -~ 10 Percent Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

INPUT 1 ourpur 

LEAD IN AIR (JLg/m') 
LEAD IN SOIL (!'gig) 

LEAD IN WATER (JLg/1) 
SITE-GROWN PRODUCE? 

ADULTS 
BloodPb Route-specific 

constant 

BLOOD LEAD (JLg/dl) 

Concentration 
in 

50th 
percentile 

27.09 

Contact 

95th 
percentile 

48.14 

99th 
percentile 

61.32 

Percent 
total 

SOIL CONTACT: 7.58 ~ 1E-04 (JLg/dl)/(JLg/day) * 38776 pg/g * 1.85 g soiVday (5 g/m' * 0.37 m') 28% 

RME 
pg/m' 
1.3E-02 
pg/g 
pg/1 
pgPb/dl 
pg/day 
pg!kg 

SOIL INGESTION: 17.06 ~ 
INHALATION: 0.731 ~ 

WATER INGESTION: 0.84 ~ 
FOOD INGESTION: 0.88 ~ 

Reasonable maximum exposure. 
Micrograms per cubic meter. 
1.3 X 10A·2. 
Micrograms per gram. 
Micrograms per liter. 

0.018 
1.64 
0.04 
0.04 

Micrograms oflead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

(JLg/dl)/(JLg/day) * 38776 pg/g * 0.025 g soil/day 
(JLg/di)/(JLg/m') * 4E-01 pg/m' 
(JLg/di)/(JLg/day) • 15 pg/1 /c/ * 1.4 l water/day 
(JLg/di)/(JLg/day) * 10.0 pg Pb!kg * 2.2 kg diet/day 

diet 

Ia! LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
/b/ Lead in air~ Estimated lead air concentration. Represents estimated concentrations (Table 5.6c). 
/c/ Cai/EP A, 1992a. 

Volume Ill 
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63% 
3% 
3% 
3% 
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Table F27. LEADSPREAD Model Output for tl'le Onslte Adult Park Ranger Receptor- Average Exposure /a/ 
Site 3 - 1! 1 0 Percent Area 

INPUT 

MEDIUM 

LEAD IN AIR [p.g/m3 ) 

LEAD IN SOIL [p.g/g) 
LEAD IN WATER [p.gll) 

SITE-GROWN PRODUCE? 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

OUTPUT 

LEVEL 

BLOOD LEAD [p.gldl) 

Concentration 

50th 
percentile 

9.06 

95th 
percentile 

16.09. 

99th 
percentile 

20.50 

Blood Ph Route-specific in Contact Percent 

P-g/m' 
2.7E-03 
P-g/g 
/Lgll 
!Lg Pb/dl 
fLg/day 
/Lglkg 

Eathway P-!l!dl 

SOIL CONTACT: 2.1906 = 
SOIL INGESTION: 4.934 = 

INHALATION: 0.211 = 
WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Micrograms per cubic meter. 
2.7 X 10A·3. 
Micrograms per gram. 
Micrograms per liter. 

const~ 

1E-04 
0-018 

1.64 
0.04 
0.04 

Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

[p.gldl)/[p.glday) • 11213 /Lglg 
[p.g/dl)/[p.g/day) • 11213 /Lglg 
[p.g/dl)/[p.g/m') • 1E-01 /Lglm3 

[p.gldl)/[p.g/day) • 15 l"gll/c/ 
[p.g/dl)/[p.glday) • 10.0 !Lg Ph/kg 

diet 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 

• 
• 

• 
• 

!bl Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 5.6c). 
/c/ Cal/EP A, 1 992a. 

Volume Ill 
u:\riskpro\ftord\lead-mdl\3PKA V10-.xLS 
11/17/94 

Harding Lawson Associates 

/c/ 

1.85 g soil/day (5 g/m' • 0.3 7 m') 24% 
0.025 g soil/day 54% 

2% 
1.4 I water/day 9% 
2.2 kg diet/day 10% 

Site 3 
1 of 1 



Table F28. LEADSPREAD Model Output for the Onsite Adult Park Ranger Receptor- RME /a/ 
Site 3 - ~ 10 Percent Area 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

INPUf I OUTPUT 

LEAD IN AIR {/Lg/m') 
LEAD IN SOIL {/Lg/g] 

LEAD IN WATER {/Lg/1) 
SITE-GROWN PRODUCE? 

Blood Ph 
J2:!thway JLg/dl 

LEVEL 

Route-specific 
constc 

BLOOD LEAD {/Lg/dl] 

Concentration 
in 

50th 
percentile 

27.09 

Contact 
/c/ 

95th 
percentile 

48.14 

99th 
percentile 

61.32 

Percent 
of 

SOIL CONTACT: 7.5752 = 1E-04 {/Lg/dl)/(/Lg/day) * 38776 JLg/g * 1.85 g soiVday (5 g/m' • 0.37 m') 28% 

RME 
JLg/m' 
1.3E-02 
JLg/g 
JLg/1 
JLg Pb/dl 
JLg/day 
JLg/kg 

SOIL INGESTION: 17.061 = 
INHALATION: 0.731 = 

WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Reasonable maximum exposure. 
Micrograms per cubic meter. 
1.3 X 10~-2. 

Micrograms per gram. 
Micrograms per liter. 

0.018 
1.64 
0.04 
0.04 

Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

(JLg/dl]/(JLg/day) * 38776 JLg/g • 0.025 g soil/day 
(JLg/dl)/(JLg/m'] • 4E-01 JLg/m' 
(JLg/dl)/(JLg/day] • 15 JLg/1/c/ * 1.4 l water/day 
(JLg/dl)/(JLg/day] * 10.0 JLg Ph/kg * 2.2 kg diet/day 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 5.6c). 
/c/ Cal/EP A. 1992a. 

Volume Ill 
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11!17~ 

Harding Lawson Associates 

~' 

63% 
3% 
3% 
3% 

~. 
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Table F29. LEADSPREAD Model Output for the Nearby Resident Trespasser Receptor· Average Exposure /a/ 
Site 31 

INPUT 

LEAD IN AIR [J.Lg/m') 
LEAD IN SOIL [J.Lglg) 

LEAD IN WATER (J.Lg/1) 
SITE-GROWN PRODUCE? 

ADULTS 

Volume Ill • Baseline Risk Assessment, Basewide Ri/FS 
Fort Ord, California 

OUTPUT 

BLOOD LEAD [J.Lg!dl) 

Concentration 

5oth 
percentile 

2.36 

95th 
percentile 

4.20 

99th 
percentile 

5.34 

BloodPb Route-specific in Contact Percent 

J.Lg/ID' 
1.1E-02 

J.Lg/g 
J.Lg/1 
J.Lg Pb/dl 
J.Lg/day 
J.Lg/kg 

pathway J.L~dl constc 

SOIL CONTACT: 0.191 = 
SOIL INGESTION: 0.431 = 

INHALATION: 0.018 = 
WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Micrograms per cubic meter. 
1.1 X 10A·2. 
Micrograms per gram. 
Micrograms per liter. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

1E-04 
0.018 
1.64 
0.04 
0.04 

fJ.Lgldl)/fJ.Lg/day) * 979 J.Lg/g 
[J.Lgldl)/[J.Lg/day) * 979 J.Lg/g 
[J.Lg/dl)/[J.Lg/m') * 1E-02 J.Lg/m' 
[J.Lgldl)/[J.Lg/day) * 15 J.Lg/1 M 
fJ.Lgldl)/fJ.Lg/day) * 10.0 J.Lg Pb!kg 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 6.8). 
/c/ Cal/EPA, 1992a. 

Volume Ill 
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* 1.85 g soil/day (5 g/m' * 0.3 7 m') 
* 0.025 g soil/day 

* 1.4 l water/day 
* 2.2 kg diet/day 

of total 

8% 
18% 

1% 
36% 
37% 

Site 31 
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Table F30. LEADSPREAD Model Output for the Nearby Resident Trespasser Receptor- RME /a/ 
Site 31 

INPUT 

LEAD IN AIR {Jtg/m') 
LEAD IN SOIL {Jtg/g) 

LEAD IN WATER {Jtg/1) 
SITE-GROWN PRODUCE? 

BloodPb 

Volume Ill - Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

OUTPUT 

BLOOD LEAD {Jtg/dl) 

Concentration 
Route-specific in 

constant medium 

50th 
percentile 

7.16 

Contact 
rate /c/ 

95th 
percentile 

12.72 

99th 
percentile 

16.20 

Percent 
of total 

SOIL CONTACT: 1.62 = lE-04 (/tg/dl)/{Jtg/day) * 8310 fLg/g * 1.85 g soil/day (5 g/m' • 0.37 m') 23% 

RME 
fLg/m' 
9.6E-02 
fLg/g 
fLg/1 
!LgPb/dl 
fLg/day 
fLg/kg 

SOIL INGESTION: 3.66 = O.Q18 
INHALATION: 0.157 = 

WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Reasonable maximum exposure. 
Micrograms per cubic meter. 
9.6 X 10~-2. 

Micrograms per gram. 
Micrograms per liter. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

1.64 
0.04 
0.04 

{!tg/dl)/{!tg/day) * 8310 fLg/g • 0.025 g soil/day 
{!tg/dl)/{Jtg/m') • lE-01 fLg/m' 
{!tg/dl)/{Jtg/day) * 15 fLg/1 /c/ * 1.4 I water/day 
{!tg/dl)/{Jtg/day) * 10.0 !Lg Ph/kg • 2.2 kg diet/day 

diet 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
fbi Lead in air= Estimated lead air concentration. Represents estimated concentrations (Table 6.8). 
/c/ Cal/EP A, 1 992a. 

Volume Ill 
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2% 

12% 
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Table F31. UBK Model Output for the Offslte Child Resident Receptor Ages 0-6 ·Average Exposure 
Site 39 

Volume Ill • Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

ABSORPTION METHODOLOGY: Linear Absorption 

Outdoor Air Cone.: 0.001 flg Pb/m' /a/ 

Indoor Air Pb Cone.: 30.0 percent of lead outdoor air concentration 

Other Air Parameters: 

Time Ventilation 
Outdoors Rate 

Age (hr/day) (m'/day) 
0-1 1.0 2.0 
1·2 2.0 3.0 
2·3 3.0 5.0 
3-4 4.0 5.0 
4·5 4.0 5.0 
5·6 4.0 7.0 
6·7 4.0 7.0 

Diet: DEFAULT 

DRINKING WATERConc.: 15.00 ll8 Pb/L !b/ 

WATER Consumption: DEFAULT 

SOIL &DUST: 

Soil: constant cone. 
Dust: constant cone. 

Age 
0·1 
1·2 
2·3 
3·4 
4·5 
5·6 
6-7 

Soil 
(/Lg Pb/g) 

51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

House 
Dust 

(/Lg Pb/g) 
51,8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

Additional Dust Sources: None DEFAULT 

PAINT: ALTERNATE METHOD NOT USED!! 
PAINT INTAKE: 0.0 flg Pb/day DEFAULT 

Volume Ill 
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Harding Lawson Associates 

Lung 
Abs. (%) 

32.0 
32.0 
32.0 
32.0 
32,0 
32.0 
32.0 

Site 39 
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Table F31. UBK Model Output for the Offsite Child Resident Receptor Ages 0-6- Average Exposure (.· 
Site 39 

Volume Ill- Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone.: 7.50 JLg Pb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Cone. 
Abs. 
!Lg Pb/m' 
hr/day 
m3/day 
JLg Pb/L 
JLg Pb/g 
1'8 Pb/day 
1'8 Pb/dl 
JLg/day 

Year 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Year 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Concentration. 
Absorption. 

Blood 
Level 
(jLg/dl) 

2.33 
2.31 
2.46 
2.54 
2.64 
2.69 
2.76 

Diet 
Uptake 
(jLg/day) 

2.94 
2.96 
3.40 
3.29 
3.18 
3.38 
3.74 

Total 
Uptake 
(jLg/day) 

5.99 
8.26 
8.85 
8.81 
8.86 
9.28 
9.72 

Water 
Uptake 
(}Lg/day) 

1.50 
3.75 
3.90 
3.97 
4.13 
4.35 
4.42 

Micrograms of lead per cubic meter of air. 
Hours per day. 
Cubic meters per day. 
Micrograms of lead per liter of water. 
Micrograms of lead per gram of Soil or dust. 
Micrograms of lead per day. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 

/a/ Lead in air = Estimated lead air concentration (Table 9.8). 
fbi Gal/EPA, 1992a. 
/c/ Exposure to lead-based paint was not evaluated. 

Soil+Dust 
Uptake 
(jLg/day) 

1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 

Paint 
Uptake /c/ 

(jLg/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Air 
Uptake /d/ 

(jLg/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

/d! Estimated air uptake from exposure to summed air concentr·ations was below 0.01 JLg/day. 

Volume Ill 
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Table F32. UBK Model Output for the Offslte Child Resident Receptor Ages 0-6 - RME 
Site 39 

Volume Ill ·Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

ABSORPTION METHODOLOGY: Linear Absorption 

Outdoor Air Cone.: 0.010 p,g Pb/m' /a/ 

Indoor Air Pb Cone.: 30.0 percent oflead outdoor air concentration 

Other Air Parameters: 

Time Ventilation 
Outdoors Rate 

Age (hr/day) (m'/day) 
0-1 1.0 2.0 
1·2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

Diet: DEFAULT 

DRINKING WATER Cone.: 15.00 p,g Pb/1 /b/ 

WATER Consumption: DEFAULT 

SOIL &DUST: 

Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil 
(J.Lg Pb/g) 

51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

House 
Dust 

(J.Lg Pb/g) 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 

Additional Dust Sources: None DEFAULT 

PAINT: ALTERN ATE METHOD NOT USED!! 
PAINT INTAKE: 0.0 p,g Pb/day DEFAULT 

Volume Ill 
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Lung 
Abs. (%) 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Site 39 
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Table F32. UBK Model Output for the Offslte Child Resident Receptor Ages 0-6 - RME 
Site 39 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

MATERNAL CONTRIBUTION: Infant Model 
Matemal Blood Cone.: 7.50 J.'g Pb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Cone. 
Abs. 
}.'g Pb/m' 
hr'/day 
m'/day 
}.'g Pb/1 
J.'g Pb/g 
}.'g Pb/day 
J.'g Pb/dl 
}.'g/day 

Year 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Year 

0.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Concentration. 
Absorption. 

Blood 
Level 
(j.tg/dl) 

2.33 
2.32 
2.46 
2.54 
2.64 
2.70 
2.76 

Diet 
Uptake 
(j.tg/day) 

2.94 
2.96 
3.40 
3.29 
3.18 
3.38 
3.74 

Total 
Uptake 
(j.tg/day) 

6.00 
8.27 
8.86 
8.82 
8.87 
9.29 
9.73 

Water 
Uptake 
(J.tg/day) 

1.50 
3.75 
3.90 
3.97 
4.13 
4.35 
4.42 

Micrograms of lead per cubic meter of air. 
Homs per day. 
Cubic meters per day. 
Micrograms of lead per liter of water. 
Micrograms of lead per gram of Soil or dust. 
Micrograms of lead per day. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 

/a/ Lead in ail: = Estimated lead air concentration (Table 9.8). 
lbl Cal/EPA, 1992a. 
/c/ Exposme to lead-based paint was not evaluated. 

Soil+Dust 
Uptake 
(J.tg/day) 

1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 

Paint 
Uptake /c/ 

(j.tg/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Air 
Uptake /d/ 

(J.tg/day) 

0.00 
0.00 
0.01 
0.01 
0.01 
0.01 
0.01 

/d/ Estimated air uptake from exposme to summed a:iJ· concentrations was below 0.01 J.'g/day. 

Volume Ill 
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Table F33. LEADSPREAD Model Output for the Offsite Resident Receptors- Average Exposure /a/ 
Site 39 

INPUT 

LEAD IN AIR (!Lg/m3) 
LEAD IN SOIL (!Lg!g) 

LEAD IN WATER (!Lg/1) 
SITE-GROWN PRODUCE? 

ADULTS 
Blood Pb 

Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

OUTPUT 

BWOD LEAD (!Lg/dl) 

Concentration 
Route-specific in 

constant 

50th 
percentile 

1.72 

Contact 

95th 
percentile 

3.06 

99th 
percentile 

3.90 

Percent 
of total 

SOILCONTACf: o.oo = 1E-04 (!Lg/dl)/(!Lg/day) * 0 )Lg/g • 1.85 g soil/day (5 g/m' * 0.37 m') 0% 

1Lg/m3 
1.2E-03 
11-g/g 
11-g/1 
11-8 Pb/dl 
11-g/day 
)Lg/kg 

SOIL INGESTION: o.oo = 
INHALATION: 0.002 = 

WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Micrograms per cubic meter. 
1.2 X 10~-3. 

Micrograms per gram. 
:Micrograms per liter. 
Micrograms oflead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

0.018 (!Lg/dl)/(!Lg/day) * 0 )Lg/g 
1.64 (!Lg!dl)/(!Lg/m3) * 1E·03 11-g/m3 
0.04 (!Lg!dl)/(!Lg/day) * 15 JLg/1 /c/ 
0.04 (!Lg/dl)/(!Lg/day) * 10.0 JL8 Pb/kg 

diet 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 
fbi Lead in air = Estimated lead air concentration. Represents estimated concentrations [Table 9.8). 
/c/ Cal/EP A, 1992a. 

Volume Ill 
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* 0.025 g soil/day 

* 1.4 I water/day 
* 2.2 kg diet/day 

0% 
0% 

49% 
51% 

Site 39 
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Table F34. LEADSPREAD Model Output for the OffsHe Resident Receptors - RME /a/ 
Site 39 

INPUT 

LEAD IN AIR {J.tg/rn') 
LEAD IN SOIL {J.tg/g) 

LEAD IN WATER {J.tg/l) 
SITE-GROWN PRODUCE? 

ADULTS 
BloodPb 

Volume Ill - Baseline Risk Assessment, Basewlde RI/FS 
Fort Ord, California 

OUTPUT 

BLOOD LEAD {l.tg/dl) 

Concentration 
Route-specific in 

constant 

50th 
percentile 

1.74 

Contact 
rate /c/ 

95th 
percentile 

3.08 

99th 
percentile 

3.93 

Percent 
of total 

SOIL CONTACf: 0.00 = 1E·04 {J.tg/dl)/{J.tg/day) • 0 !Lg/g * 1.85 g soil/day (5 g/m' • 0.37 m') 0% 

RME 
1'-g/m' 
6.9E-03 
1'-g/g 
1'-g/l 
1'-gPb/dl 
1'-g/day 
1'-g/kg 

SOIL INGESTION: 0.00 = 
INHALATION: 0.016 = 

WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Reasonable Maximum Exposure. 
Micrograms per cubic meter. 
6.9x 10~-3. 
Micrograms per gram. 
Micrograms per liter. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

0.018 
1.64 
0.04 
0.04 

{l.tg/dl)/{J.tg/day) * 0 /Lg/g • 0.025 g soil/day 
{J.tg/dl)/{J.tg/m') • 1E·02 !Lg/m' 
{J.tg/dl)/{J.tg/day) • 15 !Lg/l /c/ • 1.4 I water/day 
{J.tg/dl)/{J.tg/day) • 10.0 !Lg Pb/kg • 2.2 kg diet/day 

diet 

Ia/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
!b/ Lead in air = Estimated lead air concentration. Represents estimated concentrations (Table 9.8). 
/c/ Gal/EPA, 1992a. 

Volume Ill 
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0% 
1% 

48% 
51% 

~-
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Table F35. LEADSPREAD Model Output for the Habitat Management Worker Receptor- Average Exposure /a/ 
Site39 

INPUf 

MEDIUM 

LEAD IN AIR (Jtg/m') 
LEAD IN SOU. [!tglg) 

LEAD IN WATER (Jtgfl) 
SITE-GROWN PRODUCE? 

Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

OUTPUT 

BLOOD LEAD (Jtgldl) 

Concentration 

50th 
percentile 

1.78 

95th 
percentile 

3.16 

99th 
percentile 

4.02 

!EQUATIONS, ADULTS 
BloodPb Route-specific 

constant 
in Contact Percent 

1-'g/m' 
1.7E-03 
!-'gig 
1-'gll 
1-'8 Pb/dl 
1-'glday 
1-'glkg 

SOU. CONTACT: 0.02 = 1E-04 
SOU. INGESTION: 0.04 = O.D18 

INHALATION: 0.002 = 1.64 
WATERINGESTION: 0.84 = 0.04 
FOOD INGESTION: 0.88 = 0.04 

Micrograms per cubic meter. 
1.7 X lOA-3. 
Micrograms per gram. 
Micrograms per liter. 
Micrograms oflead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

medium 

(Jtgldl)/(Jtglday) * 88 1-'glg 
(Jtgldl)/(Jtglday) * 88 1-'glg 
[!tgldl)/(Jtglm') • lE-03 1-'g/m' 
(Jtgldl)/(Jtglday) • 15 1-'gll/c/ 
(Jtgldl)/(Jtglday) • 10.0 1-'gPb/kg 

diet 

Ia! LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-9. 
fbi Lead in air = Estimated lead air concentration. Represents estimated concentrations (Table 9.8). 
/c/ Gal/EPA, 1992a. 
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rate /c/ 

• 1.85 g soil/day (5 glm2 * 0.37m2 ) 

• 0.025 g soil/day 

• 1.4 I water/day 
• 2.2 kg diet/day 

of total 

1% 
2% 
0% 

47% 
49% 

Site 39 
1 of 1 



Table F36. LEADSPREAD Model Output for the Habitat Management Worker Receptor- RME /a/ 
Site 39 

Baseline Risk Assessment, Basewide RI/FS 
Fort Ord, California 

INPUT I OUTPUI' 

LEAD IN AIR (!Lg/m') 
LEAD IN SOIL (!Lgig) 

LEAD IN WATER (!Lg/1) 
SITE·GROWN PRODUCE? 

ADULTS 
BloodPb Route-specific 

constant 

BLOOD LEAD (!Lg/dl) 

Concentration 
in 

medium 

50th 
percentile 

2.27 

Contact 
rate 

95th 
percentile 

4.03 

99th 
percentile 

5.13 

Percent 

SOIL CONTACT: 0.16 = 1E-04 (!Lgldl)/(!Lg/day) • 836 JLg/g * 1.85 g soil/day (5 g/m' • 0.37 m') 7% 

RME 
JLg/m' 
7.3E-03 
JLg/g 
JLg/l 
JLgPb/dl 
JLg/day 
JLg/kg 

SOIL INGESTION: 0.37 = 
INHALATION: O.D16 = 

WATER INGESTION: 0.84 = 
FOOD INGESTION: 0.88 = 

Reasonable Maximum Exposure. 
Micrograms per cubic meter. 
7.3 X lOA-3. 

Micrograms per gram. 
Micrograms per liter. 
Micrograms of lead per deciliter of blood. 
Micrograms per day. 
Micrograms per kilogram. 

0.018 
1.64 
0.04 
0.04 

(!Lg/dl)/(!Lg/day) • 836 JLg/g * 0.025 g soil/day 
(!Lg/dl)/(!Lg/m') * 1E-02 JLg/m' 
(!Lg/dl)/(!Lglday) • 15 fJ-g/1 /c/ • 1.4 I water/day 
(!Lg/dl)/(!Lg/day) * 10.0 P-gPb!kg • 2.2 kg diet/day 

diet /c/ 

/a/ LEADSPREAD Model output used to estimate blood-lead levels for child resident ages 6-18 and adult resident receptors. 
fbi Lead in air = Estimated lead air concentration. Represents estimated concentrations (Table 9.8). 
/c/ Cal/EP A, 1 992a. 

Volume Ill 
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Table 14. Statistics of Background Datasets 
Basewide Background Soli Investigation 

Volume II - Remedial Investigation, Basewide RI/FS 
Fort Ord, California 

Adjusted 
Background 
Dataset for 

Fort Ord Soils 
11 = 123 

Shallow NQTP Deep NQTP Shallow QTP Deep QTP 
Metals/Statistical 

Parameters 
(Units) 

Metals with High 
Frequency of Detection 

Arsonic 
Frequency of Detection (%][*} 99 
Maximum Value (mg/kg) 5.1 
Arithmetic Mean (mglkg) 1.7 
Standard Deviation (mg/kg) 1 
Coefficient of Variation 0.59 

Chromiilln 
Frequency of Detection (%)[*} 93 
Maximum Value (mg/kg) 
Arithmetic Mean (mg/kg) 
Standard Deviation (mg/kg) 
Coefficient of Variation 

46.1 
10.15 
6.53 
0.86 

Lead 
Frequency of Detection (%)[*] 100 
Maximum Value (mg/kg) 51.8 
Arithmetic Mean (mg/kg) 4.83 
Standard Deviation (mglkg) 6.91 
Coefficient of Variation 1.43 

Nickel 
Frequency of Detection (%)[*] 54 
Maximum Value (mg/kg) 58 
Arithmetic Mean (mg/kg) 7.5 
Standard Deviation (mg/kg) 7.25 
Coefficient of Variation 0.97 

Zinc 
Frequency of Detection(%)[*] 92 
Maximum Value (mg/kg) 75.8 
Arithmetic Mean (mg/kg) 11.94 
Standard Deviation (mg/kg) 11.03 
Coefficient of Variation 0.92 

Volume II 
H32714-H 
November 11, 1994 

Soil Conditions Soil Conditions Soil Conditions Soil Conditions 
(depth <2.0 feet) (depth >2.0 feet) (depth <2.0 feet) (depth >2.0 feel) 

11 = 43 11 = 58 n = 11 11 = 11 

98 
3.4 
1.33 

0.731 
0.55 

81 
46.1 

9.218 [**] 
7.021 [**] 

0.93 

100 
51.8 

9.286 
9.216 
0.99 

51 
58 

7.813 
10.238 

1.31 

BO 
75.8 

14.892 
15.919 

1.07 

100 
4.5 

1.639 
0.718 
0.44 

100 
22.7 

8.795 
3.838 
0.55 

100 
3.7 

1.458 
0.709 
0.49 

56 
19.5 

6.511 
3.931 
0.60 

100 
13.9 

7.486 
2.599 
0.35 

Harding Lawson Associates 

100 
5.1 

2.527 
1.612 
0.64 

100 
16.3 

10.227 
4.419 
0.36 

100 
28 

7.755 
7.392 
0.95 

36 
9.1 

4.986 
2.715 
0.54 

100 
35.6 

22.209 
9.452 
0.43 

100 
5.1 

2.664 
1.443 
0.54 

100 
28.1 

16.536 
5.952 
0.32 

100 
3.8 

2.282 
0.78 
0.34 

90 
25 

14.032 
6.692 
0.48 

100 
21.8 

13.709 
5.593 
0.41 
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Table 14. Statistics of Background Datasets 
Basewlde Background Soli Investigation 

Volume II - Remedial Investigation, Basewlde RI/FS 
Fort Ord, California 

Metals/Statistical 
Parameters 

(Units) 

Adjusted 
Background 
Dataset for 

Fort Ord Soils 
n = 123 

Metals with Low 
Frequency of Detection 

Antimony 
Number of Detected Results 2 
Frequency of Detection (%)[*] 1.67 
Maximum Value (mg/kg) 8.2 

Beryllium 
Number of Detected Results 30 
Frequency of Detection (%][*] 28 
Maximum Value (mg/kg) 0.56 
A:tithmetic Mean (mg/kg) 
Standard Deviation (mg/kg) 

Cadmium 
Number of Detected Results 4 
Frequency of Detection(%][*] 3.33 
Maximum Value (mg/kg) 1.9 

Mercury 
Number of Detected Results 2 
Frequency of Detection(%)[*] 1.63 
Maximum Value (mg/kg) 0.12 

Selenium 
Number of Detected Results 3 
Frequency of Detection(%][*] 2.48 
Maximum Value (mg/kg) 1.1 

Silver 
Number of Detected Results 3 
Frequency of Detection (%)[*] 2.50 
Maximum Value (mg/kg) 0.49 

Thallium 
Number of Detected Results 3 
Frequency of Detection(%)[*] 2.50 
Maximum Value (mg/kg) 0.45 

Shallow 1\QTP Deep NQTP Shallow QTP Deep QTP 
Soil Conditions Soil Conditions Soil Conditions Soil Conditions 

(depth <2.0 feet) (depth >2.0 feet) (depth <2.0 feet) (depth >2.0 feet) 
n=43 n=58 n=11 n=11 

0 2 0 0 
0.00 3.64 0.00 0.00 
NA 8.2 NA NA 

9 8 7 6 
23 16 78 55 

0.35 0.48 0.5 0.56 
. 0.290** 0.320** 

0.175** 0.194 ** 

0 3 1 0 
0.00 5.36 9.09 0.00 
NA 1.9 0.6 NA 

1 0 0 1 
2.33 0.00 0.00 9.09 
0.12 NA NA 0.12 

0 0 2 1 
0.00 0.00 18.18 9.09 
NA NA 0.73 1.1 

1 1 1 0 
4.76 1.75 0.00 0.00 
0.36 0.49 0.44 NA 

2 1 0 0 
4.76 1.75 0.00 0.00 
0.45 0.39 NA NA 

( 

( 

( 
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NQTP 
QTP 
Qal 
Qoal 
Qar 
Qod 
Qd 
Tsm 

NA 
* 

** 

Number of Samples. 

Table 14. Statistics of Background Datasets 
Basewlde Background Soil Investigation 

Volume II • Remedial Investigation, Basewlde RI/FS 
Fort Ord, California 

Not QTP, i.e., Qal, Qoal, Qar, Qod, Qd, or Tsm. 
QTp, Paso Robles Formation. 
Alluvium. 
Older alluvium. 
Aromas Sand. 
Older dune sand. 
Recent dune sand. 
Santa Margarita Formation. 

Not applicable. 
Frequency of detection equals number of detected occurrences divided by the number of unqualified 
analyses. Analyses qualified as rejected, "RZ," or as nondetect due to laboratory blank results, "UZ," are not 
included in tl1e total of unqualified analyses. 
Mean and standard deviation adjusted using Cohen's metl10d. 
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RESPONSE TO AGENCY COMMENTS 
DRAFT BASEWIDE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

VOLUME Ill· BASELINE HUMAN HEALTH RISK ASSESSMENT 
FORT ORD, CALIFORNIA 

The following are the A:tmy's responses to the comments of the regulatory agencies on the Draft 
Basewide Remedial Investigation/Feasibility Study. All comments and the associated responses 
pertaining to Volume III of the Basewide Remedial Investigation/Feasibility Study are provided below. 

I. U.S. ENVIRONMENTAL PROTECTION AGENCY GENERAL REVIEW COMMENTS 

Comment 17: 

Response: 

Comment 18: 

Response: 

Comment 19: 

Response: 

Comment 20: 

Volume Ill 
T36060-H 
Novembor 27, 1994 

Attached ploaso find Attachment C, which includes EPA comments dated 
October 13, 1994, on Vohuno III, provided by Joffroy Paull, EPA Region 9 
Toxicologist 

This comment is acknowledged. The document was not changed in response to 
this comment. 

Fate and Transport As discussed in comments on Volume II, tho fate and 
transport of contaminants in soil and groundwater must bo evaluated before an 
adequate baseline risk assessment can bo completed. With respect to 
contaminants found in soils, for instance, tho fate m1d trmlSport analysis should 
dotormino at what lovols, if any, those contaminants would bo at is they migrated 
to groundwater [this appears to have boon dono at most RI sitos]. Thou, if tho 
BRA considered exposure to groundwater as a pathway, the risk from exposure to 
those levels, if m1y, should bo factored into tho BRA. 

Potential migration of contaminants in soil to groundwater is addressed in 
Volume II, Remedial Investigation, for each of the RI Sites. Fate and transport 
analysis (using the VLEACH model) was pmfmmed as necessary. No impacts to 
groundwater were identified. · 

Ploaso provide additional details to document the certainty of tho proposed futuro 
rouse scenarios with which tho risk assessments are based. For instance, 
documents, interviows, understandings, otc that form tho basis for thoso scenarios 
should bo further discussed. If uncertainty exists (io, Site 31,), it may bo most 
prudent to consider tho futuro rouse to bo residential in order to bo conservative. 

The land use scenarios used in the baseline risk assessment were based on the 
Fort Ord Reuse Group (FORG) Summmy of Base Reuse Plan dated January 14, 
1994. These scenarios were confinned for this draft final report by reviewing the 
Fort Ord Reuse Authority (FORA) Fort Ord Base Reuse Plan dated October 14, 
1994, and in telephone conversations with Mr. David Salazar of California State 
University and Ms. Gail Youngblood of Fort Ord. Additionally, the A:tmy has 
indicated it is willing to accept requirements that land use restrictions be 
incorporated into deeds and lease agreements for specific areas at Fort Ord. 

Most of tho BRA calculations are based on non·rosidontial futuro scenarios, some 
of which aro quite sinlilar to a standard residential scenario. '1110 BRA showed 
that the majority of those sitos bavo risk calculations that do not oxcood EPAs 10-' 
"point of departure" cancer risk level, aro significantly below 1 of the 

Harding Lawson Associates 
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Response: 

II. 

non-carcinogen Hazard index, and do not exceed tho blood-load level for lead. 
Are there ony sites for which tho Anny thinks a BRA calculation based on a 
residential scenario would moat tho protective stmtdords mentioned above? If so, 
the site would qualify for No Action without triggering the need to comply with 
ARARs. This would be a calculation that, despite tho fact that is does not 
represent the futuro cleanup scenario, could alleviate tho need for an umtocossary 
cleanup and save toxpayors1 money. 

For all of the Fort Ord sites, screening risk evaluations (SREs) were performed 
using preliminary remediation goals (PRGs) based on a residential scenario. The 
five RI sites were selected for evaluation in the BRA because the SREs indicated 
that exposum at these sites is expected to exceed acceptable levels. Therefore, 
although BRA calculations based on a residential scenario were not performed for 
some of the RI sites, these sites are not expected to meet the protective standards 
mentioned above (e.g., 10'6 cancer risk level). 

U.S. ENVIRONMENTAL PROTECTION AGENCY TECHNICAL REVIEW 
COMMENTS, VOLUME Ill • BASELINE HUMAN HEALTH RISK 
ASSESSMENT 

General Comments 

Comment 1: 

Response: 

Volume Ill 
T36060-H 
November 27, 1994 

Selection of Receptors mtd Exposum Pathways: As noted under our specific 
comments, tho potential futuro receptors considered at each site, are very 
narrowly defined based npon very specific reuse plmts. Thoro is a concom that 
whore reuse pions are subject to chongo, the risk assessment may not account for 
oil possible receptors mtd pathways. h1 particular, tho residential sottiog is tho 
customary default exposure scenario for baseline risk assessments at Superfund 
sitos, mtd should always bo considered wherever reuse plmts for a site have not 
boon finalized. Tho risk assessment should bo flexible enough to ollow for 
different typos of receptors, mtd for futuro changes in rouse plans. 

As discussed between EPA, Cal/EPA, RWQCB, COE, and HLA, future land use 
plans from the Fmt Ord Reuse Group (FORG) were used as the basis of the future 
exposure scenarios in the Baseline Risk Assessment (BRA). The use of these 
plans is considered to represent a reasonable approach for assessing potential 
future impacts. Additionally, the Army has indicated it is willing to accept 
requirements that land use restrictions be incorporated into deeds and lease 
agreements for specific areas at Fmt Ord. 

A residential exposure scenario was conservatively evaluated for all sites in 
which there was not definitive future land use information. EPA guidance was 
followed in evaluating those sites not expected to be used as residential prop8lty 
in the future; this guidance clearly indicates that residential land use should not 
be evaluated in cases where it is not expected (EPA, 1989b, 1990f). In addition, 
the toxicity assessment and exposure scenarios evaluated in the BRA are 
conservative in nature and provide estimates of potential health risks from long­
and shmt-term reasonable maximum exposures. As demonstrated in the 
Uncertainty Analysis in Section 8.0, it is expected that the results of the BRA 
overestimate, rather than underestimate, potential health risks. 
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Commont 2: 

Response: 

Commont 3: 

Response: 

Commont4: 

Response: 

Commont 5: 

Response: 

Volume Ill 
T36060-H 
November 27, 1994 

Although they are not expected to occur, significant changes in proposed land 
uses (e.g., change of conirnercial/industrial use to residential property) in the 
future may warrant reevaluation of the potential for health impacts, if exposures 
associated with the change in land use status are expected to be greater than 
those evaluated in the BRA. For land uses with expected exposures equal to or 
less than those evaluated in the BRA, the analysis provides a conservative 
framework for health-protective management of the prope1ties in the future. 

Situ Concoptual Modols: Tho inclusion of diagrams of concoptual modols wi,Iicli 
illustrato oxposuro souroos would greatly clarify tho situ doscriptions and data 
tablos providod in tho risk assossmont, 

Schematic diagrams presenting the Conceptual Site Model (CSM) for each site 
have been added to the document as Figures 2.1 through 2.5 in the Draft Final 
BRA. These CSMs are discussed in Volume II, Section 1.0, and in the Exposure 
Assessment sections for each site of Volume III (Sections 3.4.1, 3.4.2, 4.4.1, 4.4.2, 
5.4.1, 5.4.2, 6.4.1, 6.4.2, 9.4.1, and 9.4.2). 

Situ Charactorization: Wo strongly rocommond tl1at fuo targot rangos bo 
charactorizod soparatoly from fuo rost of Sito 3, and fuat human hoalfu risk bo 
assossod indopondontly for tl10m. Thoir lllliquo topographical foaturos, deposits of 
spout anmillllition, high load smfaco soil concentrations, rostrictod accoss, and 
sonsitivo ocological habit mako fuom qualitativoly difforont from fuo rust of fuo 
site. 

Section 5.0 of the BRA has been revised to provide separate risk estimates for 
areas with less than 1 percent, between 1 and 10 percent, and greater than 
10 percent bullet cover, in addition to the evaluation of weighted smface area 
exposmes presented in the draft report. 

Hazard Idontification/Data Analysis: Thoro lll'O many roforoncos in tl1o toxt and 
tablos to samplos analyzod for hoxavalont chromium, but fuo rosnlts of fuoso 
analysos woro not prosontod in tho documout, In ordor to ovaluato total 
chromium as tho trivalont form, roprosontativo monitoring and m1alytical data for 
boxavalont chromium, wifu fuo corrosponding linlits of dotoction, lll'O roquirod. 

The statistical summary tables for each site have been revised to include the 
available data for hexavalent chromium. The number of samples collected and 
the conesponding range of detection limits for the metal are also presented; no 
hexavalent chromium was detected in any of the samples from the RI sites. 

Hoalth-Basod Soil Throshold Lovol for Load: Tho hoalfu-basod soil furoshold lovol 
of concorn of 1,925 mg/kg ostimatod for fuo rosidont child is significantly higbor 
than tl1o USEPA Rogion IX Pro·Romodial Goal (PRG) for load of 400 mglkg, and 
appoars to bo tl1o rosult of non-standard inputs into fuo UBK load oxposuro modo! 
(sou spocific commonts bolow). 

The LEAD6 uptake/biokinetic (UBK) model was used to evaluate offsite child 
residents visiting or tmspassing at Sites 3 and 31. Seveml modifications have 
been made to the analysis (see Appendix F of Volume III) to address concems 
raised by EPA and DTSC regarding the UBK modeling. A revised health-based 
threshold soil concentration for the visitor/trespasser resident receptor of 
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Comment 6: 

Response: 

1860 mg/kg has been developed. This threshold concentration was derived on the 
basis of site-specific exposure assumptions about a possible child 
visitor/tTespasser receptor. The Region IX Preliminary Remediation Goal (PRG) of 
400 mg/kg is a screening concentration based on onsite residential exposures. It 
is therefore not directly comparable to this threshold soil concentration. 

Background Concentrations and Risk Characterization: The risk assessment 
utilizes background concentrations in the process of screening for chemicals of 
potential concern (COPCs), and in estimating the site-related contribution to 
health risk. However, it is inappropriate to subtract backgromtd when 
characterizing the probability of non-cancer toxicity. Doing so could lead to 
erroneous conclusions about the potential for adverse health effects to occur. 

TI1e comment is acknowledged. The text and tables have been revised as 
suggested. 

( 

Specific Comments 

Comment 1: 

Volume Ill 
T36060-H 
Novembor 27, 1994 

Table 2.9, Reference Doses and Slope Factors for Chemicals of Potential Concern: 
A random check of the values listed in tltis table revealed numerous doparturos 
from currant USEPA Region IX toxicity values. Tho. currant USEPA toxicity 
values aro listed in Table 1. Tho last colmnn in tlte tablo indicates that tlto 
currant EPA toxicity values will result in the calculation of n decreased cancer 
risk for most substances, but an increased risk for bis(Z-efuylhoxyl)phthalnte, and 
pentachlorophenol. 

Ploaso consult and use currant USEPA toxicity values, available on-line, and (.· 
updated monfuly, from fue USEPA Integrated Risk Information System (IRIS) 
Database. Where currant Cal/EPA toxicity values aro mora conservative (result in 
higher calculatod risks) fuoy altould be used in placo of USEPA valuos. Tho 
reference and data for tho toxicity valuos usod, whofuer USEPA, or Cal/EPA, 
should be specified in tho document Risks for all chomicals of potential concorn 
(COPCs) should bo calculatod using the most currant toxicity valuos, 
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Table 1. Current USEPA Region IX Toxicity Values 

Oral RID Inludation RID 
Chrouic Chronic Oral SF Inhalation SF Magnitude of 

Chendcal (mg/kg-day) (mg/kg·day) (mg/kg·day)·' (mg/kg-day)·' Recalculated Risk 

VOCs- ,.-~ 

Carbon tetrachloride 5.7E-04 1.3E-01 5.3E-02 decrease** 

Chloroform l.OE-02 6.1E-03 decrease** 

Methylene chloride 8.6E-01 7.5E-03 1.6E-03 decrease 

Tetrachloroethane l.OE-02 5.2E·02 2.0E-03 decrease** 

Trichloroethane 6.0E-03 6.0E-03 1.1E-02 6.0E-03 decrease** 

SOCs 

Benzo(a)pyrene 7.3E+OO 7.3E+OO decrease 

Bis(Z· 2.2E-02 1.4E-02 increase 
ethylhexyl)phthalate 

Pentachlorophenol 3.0E-02 1.2E·01 increase 

Pesticides 

4,4'-DDT 5.0E-04 unchanged** 

Metnls 

Cadmimn 6.3E+OO decrease 

Manganese 5.0E-03 decrease 

Mercury B.6E-05 decrease 

Nickel 8.4E-01 decrease 

*From Region IX Preliminary Remediation Goals (PRGs) Second Half 1994, dated August 1, 1994. 
* * Noncancer risk may increase. 

Response: 

Commont2: 

Volume Ill 
T36060-H 

November 27, 1!194 

The toxicity values used in tl1e draft BRA repmt are consistent wifu fue hierarchy 
and suggestions made in fuis comment. The BRA was revised to use additional 
toxicity values as discussed in fue October 5, 1994 meeting between fue Al.·my, 
EPA, and HLA. Specifically, ingestion reference doses have been used as 
inhalation reference doses when no EPA or Cal/EPA value is available. Section 2.3 
has been revised to present fuose values, and to present more information on fue 
basis for the toxicity values used. 
Soil to Skin Adherence Factor, Soc. 2.2.5.3, p. 13: As noted in tho document, 
EPA's dermal absorption guidance recommends a soil-to-skin adherence factor of 
1.0 mg/cm2-day for upper-bound exposures. Tho adherence factor of 0.4 mg/cm'· 
day utilized in tho risk assessment is inconsistent with fuis guidance, and with 
fuo default value of 1.0 used for estimating alten1ativo PRGs for Fort Ord (Second 
Addondmn to tho Technical Memorandum Proliniinory Remediation Goals, 
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Response: 

Volume Ill 
T36060-H 
November 27, 1994 

Altomato PRGs for Site 33, HLA, April 7, 1994). Whon altornativo oxposuro 
factors aro utilizod in placo of standardizod EPA dofanlt oxposuro assumptions, 
particularly in tho RME sconario, tho document noods to prosont supporting 
documontation, and roforonco(s) to tho literaturo which supports tho proposed 
valuo. 

A RME soil-to-skin adherence factor (AF) of 0.4 milligrams per square centimeter 
(mg/cm2

) was developed based on information presented in the Dermal Expasum 
Assessment: Principles and Applications (EPA, 1992m). The RME AF was 
developed using the assumption that not all of the skin is exposed at 
upper-bound levels. The heaviest soiling occurs on the palms of the hands and 
inner forearms, and the balance of the arms, and the face and neck are less 
exposed. Specific EPA information that resulted in an RME AF of 0.4 mg/cm'-day 
is presented below: 

• 

• 

• 

The AF of 0.5 mg/cm' to 1.5 mg/cm' based on two studies of skin soiling 
measured on the pahns of the hands of children in playgrounds "may be high 
for other parts of the body that probably have less contact" 

The contact rates measured in the other study upon which the default AFs 
were based "may not be representative of normal behavior. Parts of the body 
that have less intimate contact with the soil will likely have lower values" 

The range of values considered in developing the default AFs "is derived from 
hand measurement only; it may overestimate average adherence for the entire 
exposed skin area" 

• "the lower end of this range (0.2 mg/cm2
) may be the best value to represent 

an average overall exposed skin", which apparently includes heavily soiled 
skin. 

Therefore, the upper-bound AF of 1.0 mg/cm2 was used to estimate exposure at 
the most heavily soiled skin areas, and the AF of 0.2 mg/cm2 was used to estimate 
exposure to other skin areas. These AFs were used with 50"' percentile values for 
the areas of the surfaces considered to develop an area-weighted AF of 0.4 mg/cm2 

(See table below]. 

Adherence 
Factor (AF) Area (A) 

Description (mglcm') (em') 

hands (front) 1 420 

hands (back) 0.2 420 

forearms (front) 1 570 

forearms (back) 0.2 570 

upper arms 0.2 1430 

face and neck (head) 0.2 1180 

Sum 4590 
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Adhered 
Soil (AS) 

(mg) 

420 
84 

570 

114 

286 

236 
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Connnont 3: 

Response: 

Connnont 4: 

Response: 

Volume Ill 
T36060-I-I 

November 27, 19~)4 

Area-weighted AFb 0.37 
Area values obtamed from Exposure Facto1-s Handbook (EPA 19906) Table 4-1 
'AS= AF X A 
bAI·ea-weighted AF = Sum of areas divided by the sum of adhered soil 

Additionally, day-to-day exposure generally involves a variety of different 
activities. Activities resulting in heavy soiling are unlikely to occur at every 
exposum opp01tunity. This analysis indicates that an AF of 0.4 provides a Vel)' 

conservative estimate of day-to-day soiling of exposed skin areas. This 
justification has been added to Section 2.2.5.3. 

Methods for tho Uptake Biokinotic Modo!, Soc. 2.2.9.1, p. 18: Certain default 
voluos soloctod as inputs to tho UBK modo! appoar to bo incorrect, resulting in 811 
undorostimato of blood-load concentrations, 811d 811 overestimate in tho hoolth­
basod soil threshold love! of concom (soo comment on Load Modo! Output, 
Appendix F). 

The UBK modeling and associated text have been revised in response to this 
comment. See responses to EPA General Comment 5 and Specific Comment 41 
for more details on the revised approach. 

Data Evoluatod, Sito 2, Soc. 3.2.1, p. 24: Tho toxt states that tho following 
13 motels wore dotoctod in at loast ono soil surface sample: 811timony, arsonic, 
beryllium, cadmium, chromium, copper, load, mercury, nickel, selenium, silver, 
thollium, 811d zinc. Howovor, as shown in Tablo 3.1a., thoro wore only throo 
811olysos for oach of thoso motels, 811d for sovon of thom, tltoy wore dotoctod in 
only ono samplo. Tho docmnont did not offor 811 oxpl811ation as to why so fow 
surface soil somplos wore tolron for thoso motels, or rolato tho sampling locations 
back to tho sito concoptuol modo!. 

To find 811 oxpl811ation for this lack of monitoring data, Volume II of tho Romodiol 
htvostigation was oxaminod. Basod on tho description prosontod in Soc. 2.1.2.2, 
p. 13, of that document, it appoars that tho two soil samplos wore colloctod from 
within tho sludge of ono sludgo bod, 811d inunodiatoly bolow tho aspholt linor of 
tho othor sludge bod. Tho third surfaco samplo appears to havo boon colloctod 
noar tlto drain pipo outlot in tho southeast comor of tho sito. Apparently no 
surfaco soil samplos wore colloctod from oithor of tl10 two ponding areas. 

Tho limitod numbor of monitoring sitos, 811d distribution of tho surfaco soil 
monitoring data appoars to bo insufficient to adoquatoly roprosont sito 2 surfaco 
soil concentrations, particularly in tho prosonco of signific811t background 
concentrations of m811y thoso motels. 

No chemical discharges to smface soils were suspected at Site 2. Soil sampling 
was initially performed to evaluate the potential for contamination of soils by 
sludges in drying beds. No substantial contamination was detected and 
additional sampling was therefore not performed as part of the RI/FS. Additional 
surface soil sampling at the site was recently conducted as part of the Ecological 
Risk Assessment (ERA). These data were incorporated into the Draft Final BRA 
data set, and potential health risks were recalculated for tire site. Tirese changes 
are reflected in Sections 3.0, 3.2, and 3.3.1, and Tables 3.1a, 3.5, 3.10, and 3.15. 
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Comment 5: 

Response: 

Comment 6: 

Response: 

Comment 7: 

Volume Ill 
T36060~H 

November 27, 1994 

Selection of Chemicals of Potontiol Concern (COPCs), Soil, Soc. 3.3.1, p. 25: Tlto 
docmnont states that tho maximmn concentration of oacb motol was first 
compared to tho depth-specific Fort Ord NQTP soil backgrmmd concentration for 
tho motol, and eliminated as COPCs if tboir concentrations did not oxcood 
background. However, it may be statisticolly inappropriate to compare tim 
maximmn detected voluo from limited monitoring consisting of throe samples, 
witlt either tho maximmn concentration, or tho 95 percent UCL of tho moan 
concentration from moro extensive background monitoring, as is dono in 
Table 3.5 of tho risk assessment. 

An explanation of bow backgrotmd concentrations wore dotorminod noods to bo 
incorporated into tho docmnont. This explanation should present tho nrunbor of 
samples anolyzod at each depth, and for oach soil typo, and descriptive statistics 
for soil sample backgromtd concentrations, including tho frequency of detection, 
sample moan, standard deviation, variance, and 95 porcont upper tolerance limit. 
If tltis data is presented olsowhoro, it should bo referenced, and cloarly 
stunmarized in tho document. 

The maximum detected concentration was used because calculation of an upper 
95 percent confidence level for a set of three samples for which tl1ere is no 
expectation that the population is normally distributed does not provide a 
meaningful or useful concentration estimate. If a metal did not exceed the 
maximum background concentrations in any sample analyzed, the metal was not 
considered to be present as the result of a release at the site and was not selected 
as a COPC. Using the maximum concentration in the COPC screen is 
conservative. No changes were made in the document in response to this 
comment. 

Descriptive statistics of background concentrations of metals in soil at Fort Ord 
are presented in Appendix A. The development of these background values 
follows the consensus approach reached in meetings between the COE, EPA, 
Cal/EPA DTSC, RWQCB, and HLA, and described in detail the Draft Final 
Basewide Background Soil Investigation, Fort Ord, Califomia (BBSI) dated 
March 15, 1993 (HIA, 1993e). The use of background soil concentrations in the 
BRA are discussed in Section 2.1.2.1. The text of Section 2.1.2.1 has been revised 
to refer the reader to the BBSI for further information. In addition, Appendix G 
has been added to present the background concentrations used. 

Leaching, Soc. 3.4.1.4, p. 28: Tho docmnont states that "tho chomicols identified 
as COPCs in soil at Sitos 2 and 12 have limited water solubilities and high soil 
sorption tendencies." Supporting data for this statement should bo presented. 

The comment is acknowledged. Chemical properties pertaining to chemical fate 
and transport am presented in Section 3 of the Introduction to Volume II of the 
RI/FS report (i.e. Binder 2). The text of Section 3.4.1.4 was revised to identify the 
basis for statements about chemical mobility. 

Possible Noncancor Hoolth Effects, Site 12, Soc. 3.6.1.2, p. 30: Tho toto! 
multipatltway hazard index (HI) of 2 for a resident child, indicates tho potontiol 
for noncarcinogenic hoolth effects under RME conditions. Thoro should bo no 
"correction" made for background by subtracting tho multipathway RME HI for 
exposure to tho background concentration of arsonic in soil. It is important for 
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Response:. 

Comment 8: 

Response: 

Comment 9: 

Response: 

Comment 10: 

Response: 

Comment 11: 

Response: 

Comment 12: 

Volume Ill 
T36060-H 
November 27, 1994 

tho risk manager to recognize that a child might recoivo a doso of orsonic in 
oxcoss of tho threshold for toxicity at Sito 12, regardless of tho fact that soma 
&action of tho doso arises &om background orsonic. 

Discussion of correcting hazard indices to account for background exposures has 
been removed from the text throughout the document. 

Statistical Data Summary of Chemicals Dotocted in Surface Soil, Subsurface Soil, 
Deop Soil, 011d Groundwater, Tables 3.1, 3.2, 3.3, 011d 3.4: Thoso data tables do 
not indicate which chromium somplos were analyzed for hexavalent chromium. 
Note (f) to Tabla 3.5 states that chromium was evaluated as chromium III 011d 
that chromium VI was not dototted, but nowhere in the document aro tho 
sampling results for chromium VI presented. Without this data, chromium VI 
CllUllot bo eliminated as o COPC. 

See the response to EPA General Comment 4. 

Possible C011cer Risk, Site 12, Soc. 3.6.2.2, p. 31: It is not cloor why, in 
characterizing tho risk associated with carcinogenic PAH, only data for two 
surface samples 011alyzod by EPA Method 8310 wore usod, 011d why tho data 
&om 35 surface soil samples 011alyzed by EPA Method 8270 wore rejoctod. 
Although the dotoction limit for tho Method 8270 samples is higher, thoso 
35 sample results (using ono-half tho dotoction limit of 0.3 mg/kg for non-dotocts) 
provide a bettor statistical representation of aetna! sito PAH concentrations th011 
doos tho single data point of 1.25 mg/kg dotoctod using tho 8310 method. 

The text and tables to Section 3.0 were changed to reflect a dataset including 
PAR analyses from both EPA Methods 8310 and 8270. 

Uncertainty Analysis, Soc. 3.7, p. 31: This section refers to maximum intake ratos 
for drinking wator (i.o., 2 liters par day for adults) as unroalistic, 011d that it "most 
likely ovorostimatos aetna! oxposuro, porticulorly in light of tho probability 
distributions for tap wator ingestion ratos rocontly prosontod in poor-roviowod 
litoratnro." Although thoro is no nood to prosont roforonco(s) to tlto litoratnro 
which support this assertion, since 2 liters/day is usod tn tho RME sconorio, in 
tho absonco of such roforoncos, this assertion st011ds as 011 unsupported editorial 
comment, 011d should bo dolotod. 

The subject statement has been deleted from Section 3.7. 

Groundwater, Soc. 4.2.6, p. 38: m evaluating tho groundwater data, tho criteria 
usod to soloct the dataset collectod &om August 1993 to Fobmary 1994, as 
representative of currant groundwater conditions, noods to bo oxplicitly stated.· 

The text of Section 4.2.6 has been modified to clarify the rationale for selecting 
the groundwater dataset used in the BRA. 

DOL Maintenance Yard, Soc. 4.3.1, p. 38: An oxpl011ation is noodod for why no 
surface soil samples woro colloctod in this aroa, porticulorly whon 16 chemicals 
woro dotoctod in subsurface soil. Without data for surface soil samples, it is 
inappropriate to omit this aroa &om tl10 qu011titativo risk evaluation. 

Harding Lawson Associates 
All Sites 

9 



Response: 

Commant13: 

Response: 

Commant14: 

Response: 

Volume Ill 
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Additional surface soil samples at the DOL Maintenance Yard were recently 
collected and analyzed as part of the Fort Ord Basewide Ecological Risk 
Assessment. The resultant data have been incorporated into the Draft Final BRA 
dataset, and potential health risk estimates have been recalculated using the new 
dataset. Additional smface soil samples have also been recently collected for site 
characterization purposes; however these data are not available for inclusion in 
tl1e Draft Final BRA. The results of this additional soil sampling will be 
qualitatively evaluated at a later date to assess the potential impact (if any) on the 
results of the BRA. 

Pate's Pond, Surface Soil, Sac. 4.3.2.1, p. 39: Beryllium, which exceeded surface 
soil background concentrations, was eliminated as a COPC basad on noncancar 
risk. This is not consistent with EPA cancer risk assessment guidelines, which 
considers beryllium potentially carcinogenic through tho oral as wall as the 
inhalation route, with an oral slope factor of 4.3 (mg/kg-day)·'. 

A random chock of tho toxicity screen evaluation, using standard EPA exposure 
assumptions for residential soil, as listed in tho Region IX Preliminary 
Remediation Goals (PRGs) showed that two metals detected above backgrom1d 
concentrations in smface soil, copper and mercury, exceeded tho screening 
hazard quotient of 0.01, and should be retained as COPCs. 

The oral SF for beryllium was not included in the Draft BRA on the basis of 
Cal/EPA guidance indicating that the chemical is not carcinogenic via oral 
exposmes. However, to address EPA's concern with this approach, oral exposme 
to beryllium has been added to the toxicity screening analysis (Appendix C) and 
subsequent risk estimates to evaluate possible cancer risks from such exposure. 
Also, see the response to EPA specific Comment 1. 

The toxicity screening approach used in the Draft BRA was discussed with EPA 
and Cal/EPA representatives and agreed upon prior to submittal of the document. 
Although the screening assessment did not specifically use Region IX PRGs, the 
methods used are conservative and provide a reasonable basis for COPC selection. 
The use of a target hazard index of 0.01 and a target cancer risk of 10"" provides a 
substantial margin of conservatism to the analysis. Also see the response to EPA 
Specific Comment 1. 

As discussed in the October 5, 1994 meeting of EPA, the Army, and HLA, the 
toxicity screening methods have been revised to include evaluation of potential 
inhalation exposmes for carcinogenic metals. The text and tables in Appendix C 
have been revised to reflect this change; the selection of COPCs and risk 
characterization results have also been revised accordingly .. 

Pate's Pond Extension, Sac. 4.3.3, p. 40: A random chock of tho toxicity screen 
evaluation, using standard EPA exposure assumptions for residential soil, as listed 
in tho Region IX PRGs showed that two metals detected above backgrmmd 
concentrations in surface soil, cadmium and mercury, exceeded the screening 
hazard quotient of 0.01, and should be retained as COPCs. 

See the response to EPA Specific Comment 13. 
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Comment 15: 

Response: 

Comment 16: 

Response: 

Comment 17: 

Response: 

Comment18: 

Response: 

Comment 19: 

Volume Ill 
T36060-H 
November 27, 1994 

Site 17 Disposal Aroo, Subsurface Soil, Sec. 4.3.4.2, p. 41: As indicated in 
Table 4.11b, copper, with a calculated scrooning hazard quotient of 0.01, should 
bo rotainod as a COPC. 

The analysis (Section 4.3.4.2, and Table 4.11b) has been modified to include 
copper as a COPC. 

Site 17 Disposal Aroo, Groundwater, Soc. 4.3.5, p. 42: Toluene, detected at a 
maximum concentration of 1.1 mg/litor in tho A-aquifer, oxcoods tho USEPA 
Region IX PRG of 0.72 mg/litor. This indicates that tho use of standard EPA 
oxposuro assumptions would rosult in a hazard quotient exceeding 1.0, and that 
toluene should be rotainod as a COPC. 

The groundwater concentrations presented in Table 4.12 were enoneously 
presented in units of mg/1; toluene was actually detected at 1.1 ug/1. Table 4.12 
has been revised to reflect the cmmct units. Toluene remains a non-COPC at 
Site 17 Disposal Area. 

Exposuro Assessment, Chemical Vapors, Soc. 4.4.1.1, p. 43: As noted in tho 
comment on. Section 3.4.1.4 above, rather titan making general statements 
concerning tlto physical properties of each COPC, specific datu, including 
solubility, molecular weight, vapor prossuro, Henry's Law constant, and organic 
carbon partition coefficient should bo· provided .in a table, and a scrooning risk 
calculation for 11 representative COPC (e.g., TCDD-TE) should bo performed, 
boforo tho volatilization pathway is elintinatod for all COPCs detected. 

See the response to EPA Specific Comment 6. ln addition to providing table of 
chemical properties in the Draft Final RI (Volunte II) which indicates TCDD is 
unlikely to significantly volatilize, screening calculations based on these chemical 
properties were performed and indicate that volatilization of TCDD from Site 
16/17 soils would not result in cancer risk estimates greater than 10"6

• 

Potential Receptors and Exposuro Pathways, DOL Maintenance Yard, Sec. 4.4.2.1, 
p. 44: As noted in tho comment on Section 4.3.1 above, tho lack of any surface 
soil samples for tl10 DOL Maintenmtco yard is a serious data omission, 
particularly in view of tlto fact that possible futuro onsito receptors include 
construction workers. Tho statement that no COPCs wero identified in subsurface 
soils does not provide adequate justification for not quantitatively evaluating 
oxposuros of potential futuro receptors in tho DOL Maintonmtco Yard, particularly 
when 16 chemicals woro detected in subsurface soil, mtd tho potential for 
leaching is considered to bo low (as stated on tho same pogo of the document, in 
Section 4.4.1.4). Without data for surface soil samples, it is inappropriate to 
omit this area from tho quantitative risk evaluation in tlto Baseline Risk 
Assessmont. 

See the response to EPA Specific Comment 12. 

Potential Receptors and Exposure Patltways, Site 17 Disposal Areo, Sec. 4.4.2.4, 
p. 46: Tho assumption that student residents aro likely to be on campus more 
frequently mtd for longer periods of time than other potential receptors is subject 
to doubt. Faculty and administrative staff may be present on campus over 
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Comment 20: 

Response: 

Comment 21: 

Response: 

Comment 22: 

Response: 

Comment 23: 
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Periods of time that spmts decades, while students avaroge 5 years or lass. It is / 
also entir<ily possible that some faculty mtd administrative stuff, like some ( 
students, would choose to live in on-c8111pus housing. The potential receptors for 
Sito 17 should therefore include resident faculty 8lld thoir f8111ilies; accollllt for 
exposure to sensitive subgroups (e.g., pregn8llt women, infmtts, children); 8lld 
include the relev8llt exposure pathways (e.g., breast milk, homegrown vegetables). 

As agreed during discussions between the EPA, Fort Ord, and HLA, review of the 
site reuse plans for the Site 17 Disposal Area indicates that uru·estricted 
residential development of the site is unlikely. Accordingly, possible health risks 
associated with Site 17 were evaluated using a student resident receptor residing 
at the Site 17 Disposal Area to address RME. 

Potential Receptors mtd Exposure Pathways, Grolllldwater, Sec. 4.4.2.5, p. 46: See 
comment on Section 4.4.2.4 above. In addition, tho statement, ltQfher 
gromtdwater COPCs excood either the screening HQ or tho c8llcer screening risk, 
but not both" is not 8ll adequate oxplmtation for why only carbon tetrachloride is 
mentioned for evaluation as a COPC in the upper 180-foot aquifer, 8lld not the 
other two COPCs, tetrachloroethylene, mtd trichloroethylene tltat were detected 
tltere. 

The text (Section 4.4.2 .5) has been modified to clarify the COPC selection process 
for groundwater at Sites 16 and 17. Also, see the response to EPA specific 
Comment 19, above. 

Exposure Scenarios, Student Resident, Sec. 4.4.3.1, p. 47: Tho basis for the 
assumption that shtd.ont residonts spend only 2.5 bours per day outdoors should 
be provided. For students who engoge in sports, or other outdoor activitios 
(e.g., bicycling, hiking, jogging ) this estimate would appoar to bo low. 

The analysis has been revised to include a student resident receptor with an 
exposure time of 20 hours per day. The text of Section 4.4.3 has been revised to 
include the rationale for this assumption. 

Exposure Scenarios, Construction Worker, Sec. 4.4.3.3, p. 48: The soil ingestion 
rate of 50 mg/day suggested as tho uppor-bmmd value for the 
commercial/industrial worker in Section 2.2.5.1, is not appropriato for tlto 
construction worker that is directly oxposod to soil while working onsito. For this 
exposure scenario, a soil ingestion rata of 480 mg/day should bo used (Htun8ll 
Hoalth Evaluation M8lluol, Supplemental Guid8llce: St8lldard Dufault Exposure 
Factors, OSWER Directive 9285.6-03, March, 1991). 

The reasonable maximum exposum (RME) scenarios for the utility and 
construction workers evaluated in the BRA utilized a soil ingestion rate of 
100 mg/day (not 50 mglday), as indicated in Table 2.5. However, the BRA has 
been revised to use the recommended RME soil ingestion rate of 480 mglday for 
these receptors in response to this comment; 50 mg/day has been retained in the 
average exposure scenario. The appropriate changes have been made in 
Section 2.2.5.1 and Table 2.5. 

Exposure Point Concontrations, Soc. 4.4.4, p. 49: The exposure point 
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Commont24: 

Response: 

Commont25: 

Response: 

Commont26: 
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concentrations (EPCs) nsod for tho utility worker at Pete's Pond Extension, lllld 
tho construction worker at tho Sito 17 Disposal Area should include tho COPC 
concentrations dotoctod in soil at tho surface (0 to 2 bgs) RS wollRS tho subsurface 
(2 to 10 bgs) depths. In addition, tho avorago lllld RME EPC calculated for 
TCDD·TE at Potu's Pond is highly uncertain because only ono slllllplo WRS 
llllalyzod for CDDs lllld CDFs. 

The exposure point concentration estimates for the both the utility and 
construction workers have been changed as recommended to include all soil data 
collected to a depth of 10 feet. Also, additional soil samples were collected and 
analyzed as part of the Fort Ord Basewide Ecological Risk Assessment for Sites 16 
and 17, as indicated in the response to EPA Specific Comment 12 above. These 
data, which include the results of additional dioxin and furan analyses, have been 
incorporated into the dataset for the Draft Final BRA and are CaiTied through the 
BRA analysis. The appropriate changes have been made to the text and tables of 
Sections 4.0 and 9.0 of the Draft Final BRA. 

Data Evaluation, Soc. 5.2, p. 54: Wo do not approve of tho method of "surface 
area weighting" tho concontrations of chemicals dotoctod at Sito 3, in proportion 
to tho surface aroas of Study AroRS 1 lllld 2 having different percentage of bullet 
cover. This is a non·validatod, subjective, lllld unroliablo method of treating tho 
data, lllld cllllllot bo substituted for representative soil monitoring data. Since tho 
target RroRS roprosont oxposnro aroRS of potential concern to futuro receptors, 
particularly children, tho soil concontration data should be evaluated separately_ 
from tho rost of Situ 3, lllld EPCs should be derived specifically for tho target 
aroas. We also view as inappropriate, tho presentation of surface aroa woiglttod 
chemical concentrations, rather IIIIlll tho ach1al concentrations detected, in 
Tablo 5.3. 

The BRA has been revised to evaluate risks for each target area separately, in 
addition to the evaluation of weighted smface ama exposm-es. Potential health 
risks have been separately evaluated for those amas with: less than 1 percent, 
between 1 and 10 percent, and greater than 10 percent bullet cover. EPCs 
estimated using the analytical data from 0 to 10 feet below ground surface (bgs) 
for those areas were substantially lower than the EPCs used to evaluate park 
ranger receptors and visitors. A constmction worker receptor, used to evaluate 
possible exposm-e to subsmface soils, was therefore not evaluated separately. 
The Section 5.0 text and tables have been revised to provide more details of this 
analysis. 

Potontiai R~coptors lllld Exposure Pathways, Soc. 5.4.2, p. 57: Based on tho reuso 
doscription for Site 3, utility and construction workers should also be considored 
as potential receptors, using tho recommended soil ingestion rate of 480 mg/dny 
for an excavation worker. 

The BRA has been revised to discuss utility and constmction worker receptors at 
Site 3. 

Exposure Point Concentrations, Soc. 5.4.4, p. 59: As in tho commont above, 
surfaco aroa·woightod soil concentrations sh<1uld not bo used to calculate EPCs; 
!hoy should bo calculated directly from site-specific soil concontrations. 
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Commont 28: 
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Commont 29: 

Response: 
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Response: 

Commont31: 

Response: 
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See the response to EPA Specific Connnent 24. 

Toxicity Assossmont, Soc. 5.5, p. 59: Although Inhalation Roforonco 
Concontrations (RfCs) havo not yot boon dovolopod for oithor antimony or coppor, 
tho inhalation pathway should not bo oliminatod from considoration of uoucancor 
offocts rosulting from inhalation of thoso two motals. RfCs, ostimatod from tho 
ingostion RIDs, aftor making appropriato routo-to-routo dosimotric adjustmonts, 
may bo omployod. 

See the response to EPA Specific Connnent 1. 

Possiblo Noncancor Hoalth Effocts, Soc. 5.6.1, p. 59: Tho multipathway HI for tho 
RME of 30 yoars for tho noarby rosidont rocoptor is vory closo to 1 (0.9), and with 
tho rocalculation of EPCs, as indicatod abovo, could oasily oxcood 1. In addition, 
oxposuro assumptions for thoso rocoptors nood modification--tho park rangor 
rocoptor, or oxcavation workor would bo oxpoctod to bo moro highly oxposod to 
load on tho sito than park visitors. 

Comparisons of the His estimated for the resident receptor and the park ranger 
are shown on Tables 5.7 and 5.8, respectively .. The method used to calculate His 
in the Draft BRA was changed in the Draft Final BRA. The HI calculation in the 
Draft BRA sunnned the age-range His for child receptors; the Draft Final BRA 
does not because such summing is unnecessarily conservative (see NTSC specific 
Comment 36). The offsite child resident receptor has the highest HI because of 
very conservative assumptions about: 1) the low body weight (the child receptor 
body weight is assumed to be one-fifth that of the adult receptor), and 2) the high 
soil ingestion rate (twice that of the adult receptor) (Tables 2.5, 5.5b, and 5.7).­
This differential is only partly offset by the difference in exposure frequency (the 
park ranger receptor is assumed to be present 2.6 times as often as the offsite 
child resident receptor). 

Load Exposuro, Soc. 5,6.3, p. 60: Tho load models (UBK AND LllADSPREAD) uoods 
to bo ro-ruu using tho rocalculatod EPCs that aro based on uon-smfaco aroa­
woightod soil concentrations. 

Please see response to EPA Comment 24 above. The LEADSPREAD and UBK 
models were rerun as requested. · 

Uncertainty Analysis, Soc. 5.7, p. 60: Wo do not agroo with tho assumption that 
tho uucortainty involving tho mothods usod to weight tho chomical 
concontrations by tho distribution of spout ammuuition at locations within Sito 3 
does not significantly add to tl1o uucortainty of tho BRA for Sito 3--it is our viow 
that it doos. 

The BRA has been revised to provide additional analysis addressing this comment 
(see Sections 5.2, 5.4.4, 5.6, and 5.7) . 

. Summary of tho Basolino Risk Assossmout for Site 3, Soc. 5.8, p. 60: For tho 
roasons sot fortl1 in comments on Suctions 5.2, 5.4.4, 5.5, 5.6.1, 5.6.3, and 5.7 
abovo, wo camlot agroo with tho conclusion that potoutial adverso hoalth offocts 
rosulting from potontial oxposuro to tho COPCs at Site 3 aro not oxpoctod. 

The BRA for Site 3 (Section 5.0) has been revised substantially, as described in 
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Response: 

Comment 36: 

Response: 
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the responses to EPA Specific Comments 24 through 30 above. 

Possible Concor Risks, North Slope, Site 31, Soc. 6.6.2.1, p. 71: Wo do not agree 
with tho conclusion that tho cancer risk estimated for B( a)P· TE for tho RME 
scenario is not a valid result, representative of actual conditions, basad on tho 
findh>g that tho aritlunotic moWI concentration oxcoodod tho actual measured 
concentration in only one detected sample. It appears, from Tabla 6.1a, that tho 
detection limits for B( a)P-TE wore too high relative to tho actual soil 
concentrations, ond tho single value reported of 0.2 mg/kg, may in fact, bo 
representative. 

The detection limits for the P AHs were not substantially elevated in the analyses 
performed on Site 31 soil samples, but the maximum detected concentration was 
less than the reporting limit. The statistical methods used were revised to 
eliminate from the calculations concentrations reflecting one-half the detection 
limit (i.e., in samples where the chemical was not detected) if the value was 
greater than the maximum detected concentration. Section 6.6.2.1 has been 
revised to reflect this approach. 

Smnmary of Possible CWicor Risks, Soc. 6.6.2.4, p. 72: Because wo do not agree 
with tho conclusion drawn for B(a)P-TE concor risk in tho comment above, wo do 
not agree with tho conclusion drawn bore, that tho RME total concor risk of 
2 x 1 o·' does not represent m1 actual olovatod risk. 

See the response to EPA Specific Comment 32. No changes were made to the 
document in response to this comment. 

Smnmary of Baseline RiskAssossmont for Sito 31, Soc. 6.8, p. 73: Tho last 
sentence should bo chongod to road: "Tho results of tho load exposure evaluation, 
and the cancer risk evaluation, indicate that remediation based on possible 
bumon health affects is required for Sito 31. 

Cancer risk estimates for Site 31 have been revised in response to other EPA and 
Gal/EPA DTSC comments; the highest cancer risks no longe1· exceed 10·•. The 
text of Section 6.8 has been revised to reflect the revised risk estimates. 

Physical Setting, Sito 39, Soc. 9.1.1, p. 1: Please provido a more complete 
oxplm1ation for why no chemical data wore collected from tho 17 small arms 
rWigos. 

Please note that section numbers for the Site 39 BRA have changed from 9.0 
to 7.0. The text of Section 7.1.1 has been revised to address this comment. 

Data Evaluation, Soc. 9.2, p. 3: Ploaso provide a more complete oxplonation for 
why tho onalytical data for 24 soil samples from Rm>go 36A wore not included in 
tho BRA. 

The analytical data for 24 soil samples collected from Range 36A by JMM were 
reviewed, and are discussed in detail in Volume II, Remedial Investigation Site 
39, Section 3.1. Data for these 24 samples were not included in the BRA because 
complete validation by HLA was not possible, and a review of the data indicated 
exclusion of these data does not significantly impact the results of the BRA. 
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Gro1111dwater, Sec. 9.2.2, p. 4: Please provide a moro complete rationale for the 
statement: "Results of tho gro1111dwator sampling indicate that gro1mdwater 
beneath Sito 39 does not appear to have boon impacted by sito activities." 

The text of Section 7.2.2 has been revised to address tbis comment. In addition, 
potential impacts to groundwater quality at Site 39 are discussed in Volume II, 
Remedial Investigation Site 39. Although tbe groundwatel' at Site 39 does not 
appear to have been impacted by site activity, potential exposures to COPCs in 
groundwater were evaluated in tbe BRA. 

Selection of Chemicals of Potential Concern, Soil, Soc. 9.3.1, p. 5: Please provide 
data on enviromnontal stability, transformation, and degradation rates for tho 
furoo explosives (nitroglycerin, 4-nitrophonol, and PETN) which could not be 
evaluated in tho toxicity scroen. 

Section 7.3.1 has been modified to incol'pol'ate infoTmation regarding tbe stability 
and persistence of nitroglycerin, 4-nitrophenol, and PETN. 

Potential Exposuro Pathways, Sec. 9.4.3, p. 9: This is another site in which 
additional futuro rocoptors, and oxposuro pathways should be considorod; for 
example, tho hypothetical offsito rosident exposed to chemicals in surface soil 
via inhalation of dust, may also be oxposod via ingestion, dermal absorption, m1d 
inhalation on site, as a visitor/trespasser. 

The text of Section 7 .4.3 has been modified to emphasize tbat exposure to COPCs 
at Site 39 by trespassers is not expected because contaminated areas at Site 39 
are located within tbe interior of tbe site. The probability of a trespasser 
successfully reaching tbe inner portions of tbe site on a repeated basis (i.e. 
exposure of a significant frequency and dmation) is low due to unexploded 
ordnance in tbe area. 

Toxicity Scroen Evaluation,J\.ppondix C, p. C1: Tho risk assessment assumes that 
ingestion roprosents tho most significmit oxposuro route, mid thoroforo toxicity 
scroons did not evaluate either inhalation or dermal contact Although it is 
1mlikoly that either of these routes drive the overall risk, tbo inhalation route, 
particularly for the carcinogenic metals, and tho dermal route, particularly for the 
somivolatilos, such as PAHs, should be included in tho toxicity screon. m 
addition tho toxicity screening evaluation should bo conducted for tho most 
sensitive receptor (i.o., tho cbild) for noncmicor endpoints. 

For tho purpose of conducting toxicity scroening evaluations, wo rocommond the 
uso of USEPA Region IX PRGs, which incorporate tho appropriate exposuro 
pathways and roceptors, mid have been approved for this purpose by Cal/EPA. 

See tbe response to EPA Specific Comment 13. 

( 

( 

Lend Model Output, Appendix F, Tables F-1 & F-2: Wo do not m1derstmid tho 
use of the term sodinlent in the tables. Does this value refer to outdoor soil 
concentrations? We also do not 1111derstmid the zero exposuro assumption for 
house dust This value would not be supportable for miY residential scenario on 
site, m1d would result in a significm1t m1derestimate of blood lead concentrations 
in the output of the model. The health-based soil threshold level of concern of 
1,925 mg/kg estimated for the resident child is significmlfly higher thmi tho ( _ 
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Response: 

USEPA Region IX Pre-Romodiol Gool (PRG) of 400 mglkg, and appears to bo tbo 
result of non-standard inputs into tho UBK load oxposuro modo!. All doparturos 
from stmtdru:d dofault voluos for tho UBK load modo! must bo woll-supportod by 
specific data, and tltoroughly documontod. 

The term "sediment" has been changed to "soil" in the UBK output tables. 
Exposures from lead in house dust have also been added to the model; the house 
dust concentrations are considered to be equal to the onsite soil concentrations 
for onsite receptors, and equal to surface soil background lead concentrations for 
offsite receptors. See the responses to EPA General Comment 5 and Specific 
Comment 3 for additional information. The text and tables in Appendix F reflect 
the changes made to the lead modeling. 

Conclusions and Recommendations 

Comment 1: 

Response: 

Tho data and information contained in tho Basolino Risk Assossmont docmnont is 
thorough and doarly prosontod, but it is not accoptablo as it stands, as it may 
mtdorostimato potontiru human hoolth risk at Fort Ord, duo to a variety of reasons 
onumoratod in onr gonorol and spocific comments outlined abovo. Wo anticipato 
that thoso commonts can bo readily addressod in tho finol draft of tho risk 
assessment 

As reflected in the responses to EPA's General and Specific Comments, substantial 
changes have been made in the analysis and document to address the EPA's 
concerns. 

Ill. DEPARTMENT OF TOXIC SUBSTANCE CONTROL TECHNICAL REVIEW 
COMMENTS • VOLUME Ill • BASELINE HUMAN HEALTH RISK ASSESSMENT 

Scope of Review 

Commontl: 

Response: 

Tho documont was roviowod for scientific content. .Minor gr8llllnatical or 
typographicol errors that do not affoct tho intorprotation havo not boon notod. 
Howovor, thoso should bo corroc!od in tho final version of tlto documont. Wo 
assumo that tho smnpling of onvironmontol modia, anolyticol chomistry data, and 
quolity assnranco procoduro doscribod in tho documont roviowod by OSA wore 
adoquatoly reviowod by Rogionol staff. If doficioncios or data gaps woro 
oncolUltored to adoquacy of risk assossmont, thoso aro notod. Futuro chmtgos in 
tho documont should bo cloarly idontifiod. This may bo dono in sovorol ways: by 
submitting rovisod pagos with tho reason for tho changos notod, by tho uso of 
strikoout and mtdorlino, by tlto uso of shading and itolics, or by covor lottor 
stating how oach of tho commonts horein has boon addressod. 

A number of changes have been made in the analysis and document in response 
to EPA and Cal/EPA DTSC comments. The responses to the specific comments 
presented below identify specific changes made. Responses that entail changes in 
many locations in the document are not specifically identified. Other changes 
were made in response to EPA comments and may not be represented in the 
responses to Cal/EPA-DTSC comments. 

General Comments 

Tho risk assossmont is thorough for tho sitos it covers, but it is not accoptablo llS it stands, principally 
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for tho ro88ons givou in tho fll'St two collllllonts below. Wo mllicipato that tho other gouorallllld 
specific collllllonts Cllll bo addressed readily 88 tho final draft is proparod. 

Collllllont 1: 

Response: 

Collllllont 2: 

Response: 

Volume Ill 
T36060-H 
November 27, 1994 

Selecting Receptors and Pathways According to Rausa PlllllS: Our oxporionco at 
other closing military facilities h88 boon that rouse plans aro subject to chango, 
sometimes quito often. Wo fear that tho dependance on a particular rouse plan is 
too groat in this risk assessment. By this wo mollll that risks woro not qulllltifiod 
for a groat mnnbor of potential futm'O rocoptors ru1d pathways. If tho approach 
had boon moro generic in nature (e.g., evaluation of all tho receptors shown in 
Tabla 2.3), groator flexibility would have boon acbiovod. 

Tho Army bas often stated that their policy is to clollll Ft Ord adequately for 
rouse. This is a risk mllllagomont decision. Such a policy is host sorvod by 
assessing risks for several possible futuro rocoptors at oacb site. In that manner, 
cbllllgos in tho rouse plan aro likely to bo accollllllodatod in tl10 baseline risk 
assessment. 

As discussed between the EPA, Cal/EPA, RWQCB, COE, and HLA, future land use 
plans from the Fort Ord Reuse Group (FORG) were used as the basis of the future 
exposure scenarios in the BRA. The Amy considers the use of these plans to 
represent a reasonable approach for assessing potential future inlpacts. 
Additionally, the Army has indicated it is willing to accept requirements that 
land use restrictions be incorporated into deeds and lease and other agreements 
for specific areas at Fmt Ord. Significant changes in the proposed future land 
uses (e.g., change of commercial/industrial use to residential property) may 
warrant reevaluation of the potential for health inlpacts, if exposures are expected 
to be greater than those currently evaluated in the BRA. Specific changes made 
in the document are identified in the responses to EPA and Cal/EPA DTSC's 
specific comments. 

Residential Scenario: Tho residential setting is tho customary default oxposnro 
scenario for basalino risk assessments at Superfund sitos, but it is not quantified 
often onougb in this risk assessment. Futuro users of tl1is baso cmmot point to 
this document 88 assnrllllco that llllY other activities other than those narrowly 
dofiuod heroin aro froo from risk or hazard due to oxposnro to contmninants. 

Tho residential setting is quantified for tl1o wrong group of futuro rosidonts at' 
Sitos 16 and 17 and it is missing altogetl1or for Sito 31. This baseline risk 
assessment is incomplete lllld will romaiu so until tho residential setting has boon 
adequately assessed at these sitos. 

A residential exposure scenario was conservatively evaluated for all sites in 
which there was no definitive information on future land use. EPA guidance was 
followed in evaluating those sites not expected to be used as residential property 
in the future; this guidance clearly indicates that residential land use should not 
be evaluated in cases where it is not expected (EPA, 1989b, 1990/J. Potential 
exposure of residents at Sites 16 and 17 and Site 31 are specifically addressed in 
Sections 4.4.2 and 6.4.2 of the text, respectively; Section 4.4.2 of the text was 
revised to evaluate additional receptors. In addition, the toxicity assessment and 
exposure scenarios evaluated in the BRA were conservative in natme and are 
considered to provide reasonable, upper-bound estinlates of potential health risks 
from long-term, continuous exposure. As the Uncertainty Analysis in Section 8.0 
indicates, it is expected that the results of the BRA overestinlate, rather than 
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Conunont 3: 

Response: 

Conunont 4: 

Response: 

Conunont 5: 

Response: 

underestimate, potential health risks. 

Sito Concoptnal Modols: Diagrams of tho concoptnal modols for oxposnro at oacb 
situ would bo most bolpfnl. Descriptions aro provided in toxt, but tho lorgo 
nmnbors of tables aro difficult to follow without a diagram. Concoptnal models 
provide a doar pictnro of what is baing assossod and not assossod. W o strongly 
recommend their use. 

See the response to EPA General Comment 2. 

Hoxavalont Chromium: Wo fmmd many roforoncos in tho documont to samplos 
boing analyzod for boxavalont chromium, but wo woro m1ablo to locato rosults of 
tboso analysos in w1y volumo of tho draft RI/FS. Wboro aro tboso data? If tboy 
cwmot bo locatod, wo will not bo ablo to approvo of troating total chromium as 
trivalent chromium. 

See the response to EPA General Connnent 4. 

Zinc: Wo aro puzzled by tho troatmont of zinc as an ossontial nutrient tn 
Appendix B .. Risk Assessment Guidance for Superfund, Part A (RAGS Part A) 
(USEPA, 1989) allows fivo spocifiod ossontial nutrients to bo olinlinatod as 
cbomicals of potential concern, but zinc is not among thorn. m gonoral, wo rojoct 
tho approach for zinc prosontod in Appendix B as baing outside guidolinos. 
Howovor, zinc was not soloctod as a chemical of concom in any medium at any 
situ using tho approach in Appoudix B Wld this rosult would bavo boon tho samo 
if tho moro conventional approach bad boon usod based on toxicity (i.o., hazard 
quotient loss than or 0.01),· Bocauso tho rosults of this risk assessment would bo 
unaltorod, wo will not roquiro tho Army to rocalculato all tho scrooning values for 
zinc, but wo will rojoct in tho futnro tho method of scrooning WlY metals as 
ossontial nutrients other than tho fivo spocifically mentioned in RAGS Part A. 

The comment is acknowledged. The docnment was not changed in -response to 
this connnent. 

Specific Comments 

A. Chapter 2, Mothods 

Comment 1: 

Response: 

Volume Ill 
T36060-H 

November 27, 1994 

Duplicate Data, Soc. 2.1.1.5, p. 6: Tho last sontonco in this sontonco is unclear. 
Doos this indicate that somo samples rocoivod double weighting in calculating 
mow1s? Ploaso givo us oxamplo. 

Samples for which duplicate analyses (using the same method) were performed 
fDl' quality control did not receive double weighting in the statistical analyses. 
The results from only one of the duplicate analyses were included in the risk 
assessment dataset; the results ftom the samples identified as duplicates were 
excluded from the dataset. 

The results from analyses of the same sample using different methods with 
common analytes, e.g., BTEX analyzed using EPA Methods 8020 and 8240, were 
both included in the dataset analyzed to avoid underestimating exposure point 
concentrations. This occmTed infrequently, and in all cases, the chemical was 
detected by only one of the analyses. No changes were made in the docmnent in 
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Comment Z: 

Response: 

Comment 3: 

Response: 

Volume Ill 
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November 27, 1994 

response to this comment. 

Background Concentrations, Table Z.Z: Please expand Table Z.Z to show for each 
mota!: numbers of samples assayed, ranges of detection limits 01' reporting limits, 
l'llngos of detected concentrations, moans, standard and deviations. It would be 
usoti.Ii to present these data for both relevant typos of soils. Also, please give a 
definition in tho text in statistical terms for the background threshold 
concentration. 

See the response to EPA Specific Comment 5. 

Quantification of Risks and Hazards in Background, Appendix A: In its 
Supplemental Guidance for Human Health Multimedia Risk Assessments at 
Hazardous Waste Sites and Pennitted Facilities (DTSC, 199Z), the Doparbnont 
permits subtracting estimated hackgrmmd cancer risks from tho total risks at 
release sitos. This allows quantification of incremental cancer risks duo to 
site-related activities. Because all does of carcinogens are thought to be 
associated with some amount of incremental risk, remedial alternatives lower tho 
total risk at a release sito by a finito ammmt. Risk managors may then chooso tho 
remedial altornative which reduces total concur risk by tho desired amount. If 
background cancor risks constituto tho groat bulk of tho total risk, tho risk 
managor might not find it justifiablo to remodiato to remove a small fraction of 
tho CftllCOr risk 

On tho othor hmtd, tho Doparbnont disagrees with tho practico of subtracting 

( 

background for non-cmtcor hoalth offocts, based on tho toxicological principia of (. 
tho oxistonco of threshold dosos for non-cmtcor toxicity. It is generally assumed __ 
that a hazard quotient or sunmtod hazard index greater than l!llity suggests that 
exposure to onviromnontal concentrations of chemicals might yield doses which 
exceed tho threshold for toxic effects. Subtracting background concentrations 
could thus !om! to erroneous conclusions about whether threshold for toxicity 
have boon exceeded. A decision to remodiato a site based on reduction of tho 
throat of a non-cancer toxic affect must he -based on lowering tho total dose below 
tho threshold. Tho situ-related fraction of a groator-than-throshold dose is 
inmtatorial. 

In tho current risk assossmont, total cancer risk and hazard are oxpressod for oach 
group of rocoptors. Wo strongly urgo that tho Army not mix risk managomont 
docisions into tho risk assossmont by oxpressing tho relovant risk as ono with 
background subtracted. It is our experience that such mixing confuses both tho 
risk managers mtd tho public. Lot tho risk assessors qumttify risks and hazards 
for release sitos and for backgromtd in tho baseline risk assessment. If 
background risks and hazards are to be compared to risks, lot that occur when 
remedial alternatives are compared as part of a feasibility study. 

The exposure point concentrations used in Sections 3.4.4, 4.4.4, 5.4.4 and 6.4.4 to 
estinlate possible site-related exposures represent detected concenh·ations, with no 
subh-action of background concentrations. The health risks associated with 
background chemical concentrations were evaluated separately in Appendix A to 
provide a context for risk management. Discussion of background components of 
noncancer hazard indices was deleted from the text in Sections 3.6.1, 4.6.1, 5.6.1, 
and 6.6.1. 
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Comment 4. 

Response: 

Comment 5. 

Response: 

Comment 6 

Response: 

Volume Ill 
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., 

Load, Appendix A, Tabla A1: Ploaso do not cooato a hazard quotient for load nor 
iitcludo load in a summed hazard index. Tho hazards of load aoo assossod in a 
manner so fundamentally difforent from that usod for othor chemicals with 
non-cancer endpoints that results of tho two typos of assossmont must not bo 
combined. 

Table A1 and the text of Appendix A were revised as reconnnended. 

Soil to Skin Adhorenco Factor, Soc. 2.2.5.3, p. 13: Tho Doparbnont recommends 
1 mg/cm' as a default for tho adhorenco of soil to skin in tho coso of tho 
reasonable maxinmm oxposuoo (RME). Wo baso this on Dennal Exposure 
Assessment: Principles and Practice (USEPA, 1992). On pages 8-16 mtd 8-17 of 
this guidance, USEPA summarizes available studios as showing that values range 
fi'Om 0.2 to 1.5 mg/cm'. USEPA goos on to recommend quito clearly that 
1.0 mg/cm' is an roasonablo uppor bomtd of tho rango of those studios. Tho 
highest valuo, 1.5 mg/cm', is taken from tho study of Driver ot a!. (1989), who 
usod "lmmmts" as tost subjects. Wo do not mtdorstand why tho Army assorts that 
tho value of 1.5 mg/cm' is characteristic of children. Tho Doparbnont favors 
USEPA's recommendation in this regard; wo rojoct tho default valuo of 0.4 mg/cm' 
suggostod by tho Army, because it doos not conform to Doparbnont guidance. Wo 
have oxpoossod this comment to tho Army on poovious occasions. 

See the response to EPA Specific Coi:nment 2. 

Dermal Absorption of Dioxins, Soc. 2.2.6, p. 16: Tho Department rocommonds 3% 
as a default for dermal absorption of cblorinatod dibonzo-p-dioxins (COD) and 
chlorinated dibonzofurans (CDF), basod on Dermal Exposure Assessment: 
Principals and Practice (USEPA, 1992). Tho oxtondod quotation given by tho 
Army on pogo 16 lists throe values for dermal absorption of 2,3,7,8-totraCDD 
(TCDD) dorivod from tho rat but "corrected" for humans: 0.2%, 1.0%, and 2.5%. 
[h1 roalily, tho value 0.2% is a miscalculation: 1.08% x 2.42 I 7.74 = 0.33%.) 
Tho noxt two sontoncos after tho quotation soloctod by tho Army road as follows: 

"Tho percents absorbed, corrected to rofloct absorption 
in vivo in humans, range from 0.1% to 2.5%. Tho 
recommended percont of applied dose absorbed for 
TCDD is 0.1 to 3%." 

Tho Department takes this last sonteuco to bo a clear statomout that USEPA 
oocommonds 3% os. tho dermal absorption factors for TCDD for tho RME. Tho 
Doparbnont favors USEPA's recommendation in this regard; wo adopted it in tho 
PEA guidance manual. Wo reject tho default value of 1% suggostod by tho Army. 
We have expressed this comment to the Anny ou previous occasions. 

The Army believes that the infonnation presented in Dermal Exposum 
Assessment: Principles and Applications (EPA, 1992m) clearly indicates that a 1 
percent dermal absorption factor (DAF) used to estimate uptake of dioxin from 
soils at Fort Ord is a reasonable, conservative value. The EPA's (1992m) 
document presents fom DAF estimates based on the findings of three separate 
studies evaluating dennal uptake of dioxins from soil: 

Value (percent) .,B"'a"'si,·s'--------------
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2.5 

0.2 

1 

0.45 

1 

A 1991 EPA rat study using in vivo administration, coiTected 
to reflect differences between dmmal absorption in vivo in rats 
and humans observed in the same study 

A 1988 rat study by Shu et a!., using in vivo administration, 
co!Tected to reflect differences between dermal absorption in 
vivo in rats and humans observed in the 1991 EPA study. The 
Cai/EPA DTSC comment points out that the calculation 
presented by EPA (1992m) indicates this value should be 
0.33 percent 

A 1980 rat study by Poiger and Schlatter using in vivo 
adminish·ation, coiTected to reflect differences between dmmal 
absmption in vivo in rats and humans observed in the 
1991 EPA study 

The 1991 EPA study which used in vitro administration to 
(human) cadaver skin, coiTected to reflect differences between 
de1mal absorption in vitro in rats and humans observed the 
same study 

Average of the four values above (using either 0.2 or 0.33 
percent for the data from Shu eta!.) 

The four experimentally-derived DAF values presented above were all based on 
soil with low organic carbon content, consistent with the conditions at Fort Ord. 

( 

All are less than the 3 percent DAF value suggested for use. The values presented (_ 
for each of the three studies were based on conservative interpretations of the 
data, for example: 

The values from the 1991 EPA study include TCDD retained in the skin as 
pmt of the absorbed fraction; this dioxin is likely to be lost by epidermal 
exfoliation without systemic uptake 

• The 1988 Poiger and Schlatter study used soil dioxin concentrations in the 
350 to 1300 mg/kg range but also sh9ws that the fraction absorbed is higher at 
higher dioxin concenh·ations; this indicates that absorption from soil with 
lower concentrations, such as those measured at Fmt Ord, would be lower 

• The value from the 1988 study by Shu et a!. included a 30 percent coiTection 
for digestive tract absmption, which was not used in the slope factor 
development 

The average value of 1 percent presented above is based on soils representative of 
conditions at Fort Ord and is within the 0.1 to 3 percent range recommended by 
EPA (1992m). The DAF value of 3 percent recommended by Cal/EPA DTSC is 
outside the range of values derived from experimental observations. The 
1 percent DAF value is also consistent with a value of 0.5 percent predicted by 
McCone (1990) using a dermal fugacity model for TCDD and the range described 
by the probability distribution developed by Copeland eta!. (1993). 

The DAF value is intended for use in estinlating reas011able maxinlum exposure 
(RME) that may occur. RME is intended to be reasonable, and therefore need not (_ 
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Commont 7: 

Response: 

Commont8: 

Response: 

Commont 9: 

Response: 

Commont 10: 

Volume Ill 
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use numerous bounding estimates that compound each other to present an 
unnecessarily conservative analysis. The exposure ass-essment uses conservative 
assumptions and bounding values for exposure point concentration, exposme 
frequency and duration, adherence factor, and exposed body surface area. The 
use of a DAF value greater than 1 percent is not necessmy to estimate RME. 

Based on the analysis provided above, no changes were made in the document in 
response to this comment. 

Calculation of Toxicity Equivalency Factors (TEFs) for CDDs and CDFs, Soc. 2.2.7, 
p. 16: h1 a previous memm•andum wo rocommondod a more stringent procedure 
for calculating TEFs. Aftor consulting with USEPA, wo accopt tho mothod 
proposed by tho Army. Spocificoily, TEFs may bo calculated using data from 
thoso congeners dotoctod, ignoring those not dotoctod. 

This comment is acknowledged. The document was not changed in response to 
this comment. 

Toxicity Equivalency Factors for Polycyclic Aromatic Hydrocarbons (PAH), 
Sec. 2.2. 7, p. 17: Ploaso correct tho toxt at tho top of tho right band column on 
pago 17 to reflect that Tablo 2.8 rofors to PAH, not B(a)P. 

The text of Section 2.2.7 was revised to correct this typographical error. 

Mothods for LEADSPREAD, Soc. 2.2.9.2, p. 18: m tho Doparbnont's 
Supplemental Guidance (DTSC, 1992), wo recommond that plant uptuko in 
LEADSPREAD bo sot to "YES" for residential oxposlll'9S. Wo noto in oil tho 
sp:readsboots p:resontod in Appondix F that load uptuko into plants is sot to "NO". 
Wo do not find Soction 2.2.9.2 or in tho suctions specific for tho individual sitos 
any justification for tho assumptions that load will not bo tukon up into plants or 
that longor torm rosidonts will not uso local soils for homo-grown produco, Tho 
Army should oitl1or follow Dopartmont guidance or p:resont adoquato justification 
for exclusion of tho pathway. 

The LEADSPREAD modeling has been modified to include the plant uptah 
analysis for Site 12, which may be used for residential property in the futum. As 
indicated in the response to Cal/EPA DTSC General Comment 2, the futme 
residential land use at Sites 16 and 17 is not expected. Potential lead exposures 
from ingestion of garden vegetables at Sites 16 and 17 were therefore not 
considered likely, and plant uptake analysis was not conducted for Sites 16 
and 17. The Site 12 changes are reflected in Tables F3 and F4, Sections 3.4.2.2, 
3.6.3, 4.4.3, and Appendix F. 

Toxicity V aluos, Soc. 2.3.1, p. 20, and Tablo 2.9: Tho oral rofo:renco doso (RID) 
for 1,1-dicbloroothono was usod for tho inhalation routo as woll, but tho toxt on 
pago 20 refors to 1,2-dicblorootl>ano, for which no RID is availablo. Ploaso correct 
this. 

Tho Doparbnont :recommonds tho uso of surrogato chemicals wbon toxicity 
critoria aro not availablo from tho customary sourcos. Wo approvo of tl1o uso of 
tl1o RID for pyreno as a substituto for tho non-cancor toxicity of PAHs with no 
publishod RID. Howovor, oil tho halos in Tablo 2.9 should bo filled in rathor than 
ignoro tl1o prosonco of a chemical altogothor. A provisional RID of 
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Response: 

Comment 11: 

Response: 

Cmrunont 12: 

Response: 

Comment 13: 

Response: 

Cmrunont 14: 
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7E-03 mg/kg-day bas boon available for over two years from tbo Envirorunontal 
Criteria and Assessment Office of USEPA's Office of Research and Dovolopmont; ( 
tho Department recommends usa of tbis value for tho non-cancer effects of 
tricbloroothene. For other substftllcos, we recouunond that risk assessors for tlte 
Army consult witb tboir 'countmports in US EPA and tho Doparlmont to gain 
consensus on appropriate surrogate chemicals. 

See the response to EPA Specific Comment 1. The revisions include using the 
provisional reference dose for trichloroethene as recommended. 

Torgot Risk, Soc. 2.4.2, p. 21: Tho upper bound of tbo "decision range" of cancer 
risks is one in ten thousand, not one in one hrmdred thousand. 

The text of Section 2 .4.2 has been modified to correct this typographical error. 

Exposure Pathways, Tablo 2.3: We do not m1dorstand how utilily or construction 
workers can bocomo exposed to soils at 2 to 10 ft bolow ground surface without 
becoming exposed to tbo top 2 ft as well. Why are surface soils not included for 
thoso receptors? For tho residant at Sitos 16 and 17, please include inhalation of 
volatile chemicals as a result of domestic use of groundwater. For Site 31, 
"worker housing" is mentioned in tho reuse plan on page 9. This scenario could 
yiold greater exposures than a trespasser, but it is not included. WllJ not? 

The exposure analysis for consbuction workers and utility workers has been 
revised to assess exposure to soils from 0 to 10 feet below ground surface. These 
changes are reflected in Table 2.3 and others. 

The analysis for the student resident receptors at Sites 16 and 17 has been revised 
to include household exposure to volatile chemicals in groundwater from 
domestic use of groundwater. These changes are reflected in Section 3.4 and the 
corresponding tables. 

As discussed in a meeting between the Army, EPA, Cal/EPA DTSC, and HLA on 
October 5, 1994, residential development on the north and south slopes of Site 31 
is not expected; the h·espasser receptor considered at Site 31 addresses potential 
residential exposum. 

Default V aluos for tho RME, Tablo 2.5: Both tho utilily worker and tho 
construction worker seem to resemble closely tho "excavation scenario" described 
in tho momorandmn, "Hmnan Health Evaluation Manual, Supplemental 
Guidance: Standard Default Exposure Factors" (USEPA, 1991). Tho Department 
agrees with tho recommendation of USEPA that tho ingestion rate for soil for 
excavation workers should ho 480 mg/day, not 100 mg/day. 

The analysis has been revised using an RME soil ingestion rate of 480 mg/day for 
utility and consbuction workers. These changes are reflected in Section 2.2.5.1 
and Table 2.5. 

Dermal Absmption V aluos, Table 2.6: In its Preliminmy Endangerment 
Assessment Guidance Manual (PEA) (DTSC, 1994), tho Department recommends 
sovoralloss conservative values for dermal absorption than those shown in 
Table 2.6. 
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Response: Table 2.6 and the exposum analysis for all of the sites has been revised to 
incorporate less-conservative values for dmmill absorption presented in the 
Preliminmy Endangerment Assessment (PEA) Guidance Manual. 

B. ehaptoi' 3, Sitos 2 and 12 

eonunont 15. 

Response: 

Volume Ill 
T36060-H 
November 27, 1994 

95% UeL vs. em~ in Soils, Soc. p. 24, and Tables 3.1-3.3: hi gonoral, tho 
Department approves of tho use of tho lowor of tho maximum concentration 
detected (em~l or tho 95% uppor confidence lovol (95% UeL) on tho oritlnnotic 
moan concentration to represent exposure pohit concentrations. h1 Tables 3.1 
through 3.3 wo note that tho two values do not diffor greatly for most chemicals. 
However, we M'O disturbed by tho number of iustancos iu which em~ is loss tlian 
one-half of tho 95% UeL. hi some casos, emu is loss tl1an ono-touth of tho 95% 
UeL. hi those iustancos associstod with a low frequency of detection, it seems 
likely that tho 95% UeL has boon driven up by one or more non-dotocts iu 
smnplos with olovatod reporting limits. Elevated reporting limits m"O usually 
causod by high quantities of ono or more contmniumits iu tho smnplo. hi smnplos 
contmniuatod enough to elevate tho reporting limit, concentrations higher than 
emu could be masked. 

We show below tho iustancos at Sitos 2 and 12 iu which em~ is loss thm1 one-half 
tho 95% UeL. Frequencies of dotoction m'O also given. Please present a 
discussion of tho likelihood of haviug erroneously olimiuatod chemicals of 
potential concern duo to high detection limits iu those iustancos. 

Table Chemical FOD 95% UeL (ppm) em~ (ppm) 

3.1c: Acetone 5 I 14 3.30E+03 4.50E+01 

3.2a: 4,4'-DDT 118 3.30E-02 1.50E-OZ 
Diothylphthalato 1 I 13 1.68E+OO 4.10E-OZ 
Trichlorootliono 1 I 30 6.67E-03 2.40E-03 

3.2b: Antimony 3 I 58 4.32E+OO 1.90E+OO 

3.2c: Antimony 1 In 3.81E+OO 4.10E-01 
Diothylpthalato 3 I 22 4.88E-01 9.40E-02 
Pentachlorophenol 2 I 22 2.34E+OO 3.60E-02 

3.3: 1,1-Dichloroothano 1 I 27 3.25E-03 6.30E-04 
Pontachlorophonol 1/4 4.18E-02 2.00E-03 

The anomalies noted are not expected to substantially affect risk estinmtion or, in 
most cases, COPC selection. The acetone 95 percent UCL was reported in 
micrograms per kilogram and should have been reported as 3.3E+OO mg/kg, 
eliminating the observed inconsistency. Table 3.1c has been revised to reflect 
this correction. For DDT, the highest reporting limit of any sample from the site 
(0.074 mg/kg) conesponds to a cancer risk of 1 x 10-' in the toxicity screen, 
indicating that risk estimation was not substantially affected. For 
diethylphthalate (DEP), the highest reported concentration was less than the 
lowest reporting limit, contributing to the observed anomaly. For DEl', toxicity 
screening using the highest reporting limit (5 .2 mg/kg) would eliminate DEl' as a 
COPC. For TCE, toxicity screening using the highest reporting limit (0.026 mg/kg) 
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Comment 16: 

Response: 

Commont17: 

Volume Ill 
T36060-H 
November 27, 1994 

would eliniinate TCE as a COPC. For antimony, toxicity screening using the 
highest reporting limit corresponds to a hazard index of 0.02, indicating that risk ( 
estimation was not substantially affected. Pentachlorophenol was detected 
infrequently in soil and only at depths greater than 10 feet; risk estimation was 
not affected because no complete exposure pathways were identified for 
chemicals in these deep soils. Toxicity screening for 1,1-dichloroethane using the 
highest detection limit (0.05 mg/1) provides a hazard index of 0.014, indicating 
that risk estimation was not substantially affected. The pentachlorophenol in 
water was selected as a COPC. The document was not changed in response to 
this comment. 

Scrooning for Soloction of Chomicals of Concom, Soc. 3.3, pp. 25 ff., and 
Tahlos 3.5-3,8: Chloride, sn!fato, magnosiwn, potossiwn, and sodium 111'0 

oliminatod os chemicals of concern for Sitos 2 and 12. Tho Dopartmont doos not 
disagree that thoso ossontiol nutrients moy bo oliminotod (por RAGS Part A, 
Soc. 5.9, USEPA 1989), but tho basis givon by tho Army is not valid. Toxt on 
pago 26 indicates that a toxicity scroon was porformod. Howovor, no toxicity 
voluos 111'0 shown in Toblo 2.9 and no hazard quotients 111'0 calculated in 
Toblos 3.5 through 3.8. Plooso oltor tho toxt to indicate that no toxicity scroon 
wos porformod. Also, plooso supply roforoncos in tho toxt to tl1o specific toblos in 
Appendix C which support Toblos 3.5 through 3.8. Thoso same comments apply 
oquolly to in Sections 4 and 5. Regarding tho scroon for ossontiol nutrients in 
Toblos 3.5 through 3.8, ploaso show tho voluo scroonod against, so tho roodor 
nood not rofor ropootodly to Appendix B. 

The text of Appendix B has been revised to clarify fue approach used in the BRA 
to evaluate essential nutrients. Estimated daily doses of essential nutrients were 
compared to Recommended Daily Allowances (RDA); details of fue analysis are 
presented in Appendix B. Section 3.3 has been revised to indicate fue analysis is 
described in Appendix B. Footnotes in Tables 3.5 tlll'ough 3.8 identify the RDAs 
used. 

Risk Choroctorizotion, Soc. 3.6, p. 29 ff., m1d Toblos 3.13-3.16: Plooso odd to tho 
toxt roforoncos to tho specific toblos in Appendix E which support tho summed 
risks and hazards shown in Toblos 3.13 though 3.16. It is inappropriate to 
subtract background whon characterizing tho probability of non-concor toxicity. 
Analysis at Silo 12 suggests that a child might rocoivo a doso of arsonic in oxcoss 
of tho threshold for toxicity. Tho prosontotion in this section sooms to suggest 
orronoously that oxposuro of children to arsonic in soils at Silo 12 will not givo 
riso to a doso associated with a hazard quotient groator than ono, bocauso tho 
contribution of background somehow doos not count. This ostimato con load to 
tho orronoous conclusion that pooplo oxposod at hazard indices groator than 1 oro 
not at risk Rogardloss of tho fact that somo fraction of that doso orisos from 
background arsonic, risk managers nood to koow whothor odvorso hoolth offocts 
might occur. 

Tablo 3.14 shows a summod hazard indox of 3.1 for oil rocoptors. It sooms to us 
that for a threshold toxic offoct this sum ought not to bo colcnlatod across tho 
rocoptors shown. Ploaso oithor oliminato this sum or provido on intorprotation. 

Tho first paragraph on pago 31 is vory difficult to undorstond. A tablo of data 
would grootiy assist this oxplonotion. Tho Army might wont to show moro than 
ono calculation of cancor risk duo to PAHs for purposes of clarification. 
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Response: 

Common! 18: 

Response: 

Common! 19: 

Response: 

CommontZO: 

Response: 

Tables 3.13 through 3.16 have been revised to reference information from 
Appendix G, where appropriate. In addition, the text has been revised to remove 
references to non-cancer effects from background concentrations of chemicals. 
Table 3.14 has been revised; the His for all receptors are no longer summed. The 
first paragraph on page 31 of the Draft BRA has been revised to clarify the 
approach used. The PAH data analyzed using EPA Method 8270 have been 
added into the existing dataset for this site, at the request of the EPA. 

Load, Soc. 3.6.3, p. 31: As discussed in tho gonoral comments ahovo, load 
oxposuros for residential scenarios have boon undorostiruatod hero. Rerun 
LEADSPREAD with plant uptako sot to "yos". 

Please see response to Cai!EPA DTSC Specific Comment 9. 

Uncertainly Analysis, Sec. 3.7, p. 31: This presentation is wholly unacceptablo. 
First, possible futuro remediation of groundwater has no bearing whatever on 
computation of basolino risk. If tl1is patl1way will bocomo comploto in tho fuh1ro, 
now is the limo to assess it. Second, if it is tho Army's intention to review recent 
literaturo on tl1e distribution of ingestion rates for tap wator, then make the 
presentation. 

Unsupported assertions aro of no value. Third, tl1e "otlmr factors" roferrod to in 
the last sentence all soom to lead to overestimation of risk. It would bo useful to 
state this if that is why theso factors wero included here. 

The presentation of Section 3.7 and other uncertainty analysis text has been 
revised to remove unsupported assertions and discussions of impacts of pos.•ible 
futro·e remedial actions. 

Summary, Sec. 3.8, p. 32: Tho first sentence in the last paragraph in tho left 
hand coluilll1 is incorrect. Summod hazard indices for arsenic aro greater than 
1.0 and it is not appropriate to subtract background. The last sentence of fuis 
section is unsupported and should bo romovod. 

The text of Section 3.8 has been modified to address the following changes: 
(1) the hazard index calculation method was changed, as described in the 
response to EPA Specific Comment 28, and (2) the contribution of background 
chemical concentrations to potential non-cancer health effects is no longer 
discussed in the Draft Final BRA. 

C. Chapter 4, Sitos 16 and 17 

Common! 21: 

Volume Ill 
T36060-H 
November 27, 1994 

95% UCL vs. Cm~ in Soils, Soc. 3.2, p. 24, and Tablos 4.1a-4.4c: Soo Specific 
Comment 15 abovo. Wo noto bolow tho instancos in .Tables 4.1a through 4.4c tho 
instances whore tl1o maximum concentration dotoctod is loss than ono-half tho 
95% UCL, apparently tho·combinod result of a low frequency of dotoction and 
ovaluatod reporting limits. In samplos contaminated enough to olovato tho 
reporting limit, concentrations higher than Cm~ could bo masked. Ploaso presont 
a discussion of tho likolihood of having orronoously oliruinatod chemicals of 
potontial concom duo to high dotoction limits in thoso instances. 

Tabla Chemical FOD 95% UCL 
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Response: 

Commont22: 

Response: 

Commont23: 

Response: 

Comment 24: 

Volume Ill 
T36060-H 
November 27, 1994 

4.1a: Di-n-butylphthalato 119 2.37E+OO 9.50E-02 
Dibonzofuran 119 2.09E+OO 4.10E-01 

4.3a: Bis(2-othylhoxyl)- 116 2.09E-01 9.60E-02 
phthalate 

4.3b: Bis(2-othylhoxyl)- 214 2.54E-01 7.70E-02 
phthalate 

Pontochlorophonol 114 1.44E+OO 8.80E-02 

4.4a: Antimony 219 3.56E+OO 7.20E-01 

4.4b: Bis(2-othylhoxyl)- 1 I 13 1.21E+OO 1.30E-01 
phthalate 

4.4c: Antimony 1 I 20 1.10E-02 5.00E-03 

Elevated reporting limits introduce uncertainties into the COPC selection and risk 
assessment process but do not erroneously eliminate COPCs. Chemicalsfor 
which the evaluated reporting limits might have intmfered with COPC selection 
are not expected to substantially affect risk estimates. For di-n-bntylphthalate 
and dibenzofuran, toxicity screening using the highest reporting limit ranged 
(5000 mg/k:g) wonld eliminate these chemicals as COPCs. For antimony in soil 
(Table 4.4a) , toxicity screening using the highest reporting limit (8.3 mg/k:g) 
provides a hazard index of 0.023, indicating that risk estimation was not 
substantially affected. Antimony was selected as a COPC for groundwater 
(Table 4.4c). For bis(2-ethylhexyl)phthalate, toxicity screening using the highest 
reporting limit (5 mg/k:g) produces a cancer risk estimate of 4 x 10-s, indicating 
that risk estimation was not substantially affected. For pentachlorophenol, 
toxicity screening using the highest reporting limit (22 mg/k:g) produces a cancer 
risk estimate of 2 x 1o·•. However, chemical analysis of environmental samples 
may not be able to .detect biologically significant concentrations of all chemicals 
in all samples: Accordingly, analytical detection limits represent one of the 
limitations of this or any investigation that relies on chemical analyses. 
Additional sampling and analysis wonld be similarly constrained. The maximum 
detected pentachlorophenol concentration was eliminated as a COPC using the 
toxicity screen, and pentachlorophenol was not selected as a COPC. The 
document was not changed in response to this comment. 

Gronndwator Data, Soc. 4.2.6, p. 37: This paragraph is not clear. Which years 
wore used for carbon totrachlorido7 for porchloroothono7 

The text of Section 4.2 .6 has been modified to clarify which data were used in the 
analysis. 

Soc. 4.4, p. 42: Tho second sontonco of this section seems to have an extra "of''. 

The text has been revised to correct this typographical error. 

Dust and Stormwator, Sees. 4.4.1.2 and 4.4.1.3, p. 43: It is inconsistent to assume 
tho absence of pavement for estimation of exposure to dust while assuming 
pavement is present to prevent rnnoff of stormwator. By definition, tho same· 
receptor cmmot bo exposed to botl1 conditions. Please use one or tho other. 
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Response: 

Comment 25: 

Response: 

Comment 26: 

Response: 

Commont27: 

Response: 

Comment28: 

Volume Ill 
T36060~H 

November 27, 1994 

The text of Section 4.4.1.2 and 4.4.1.3 has been revised to clarify the pathway 
analysis. 

Pete's Pond ond Pete's Pond Extension, Socs. 4.4.2.2 ond 4.4.2.3, pp. 44·45: Wo 
do not understand how tho size of those poroels hos ony bearing on the likoliliood 
of their being developed in the futuro. Outfolls for stonn drains con be moved, 
rouse mops con bo olterod. If tho sites oro smoll ond adjoining sites with the 
some intended rouse oro being assessed, then assessment of this site should 
combine data from the adjoining porools ond use a single residentiol scenario for 
the combined poroeL 

The expected future land use for Pete's Pond and Pete's Pond Extension are 
different than that expected for Site 17. See also the response to EPA Specific 
Comment 19 and Cal/EPA General Comment 2. The text of Sections 4.4.2.2 and 
4.4.2 .3 has been revised to more clearly describe the expected land uses in, and 
exposure scenarios for, the different areas on Sites 16 and 17. 

Student Resident at Site 17, Soc. 4.4.2.4, p. 45: Uso of the student resident 
scenario underestimates risk at this sito. A convontionol rosidentiol scenario 
should be used. It is stated in Section 4.1.3 that Sito 17 Dlsposol is slated for 
futuro uso os housing for studenis ond facultv. A rosidentiol setting for faculty 
would result in exposure duration's much longer thon the throe to five years 
assumed for student residents. Wo boliovo that faculty residents do not differ 
from tho convontionol resident described in USEPA ond Col/EPA guidonco. 

See the response to EPA Specific Comment 19 and Cal/EPA General Comment 2. 

Groundwater, Sec. 4.4.2.5, p. 46: Tho lost paragraph on pogo 46 is vory 
confusing. Wo do not understand why tho aquifers oro ovoluatod separately. If a 
domestic woll were to bo smlk, no ono con predict whore it might bo screened. 
Therefore, no distinction botwoen tho aquifers con bo made. Dissection of this 
hypotheticol futuro exposure setting requires a high dogroo of certainty about 
futuro conditions. Wo bolievo futuro exposures oro uncertain ond regulatory 
guidelines ond default factors should bo usod. 

The aquifers were evaluated separately because: 1) they are distinct water-bearing 
formations and might be utilized separately, 2) each has different COPCs at 
different concentrations, 3) potential exposure to both aquifers was evaluated, 
4) the final evaluation considered the aquifer associated with greater health risks, 
and 5) combining the data would result in more dilute EPC estimates and 
possible underestimation of health risks. The text of Section 4.4.2.5 has been 
revised to clarify the methods used. 

Student Resident, Soc. 4.4.3.1, p. 47·48, ond Table 4.14: h1 the lost paragraph on 
pogo 47, 2.5 hr/doy is accounted for, but not the other 22.5 br/day. Whore will 
these student residents got the other 90% of tho air they breathe? The authors 
have chosen to dissect tho hypotheticol futuro residontiol setting into fractions of 
the doy at Pete's Pond, Pete's Pond Extension, ond Site 17 Disposol Area 
(Table 4.14). We do not believe the rouse plan is so finely textured that such a 
construct con be predicted with ony degree of certainty. m addition, "fraction of 
intake" shown in Tobie 4.14 for the RME odds up to various numbers. Wl1ero oro 
these justified? 
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Response: 

Comment 29: 

Response: 

Comment30: 

Response: 

Comment31: 

Response: 

Section 4.4.3.1 and Table 4.1.4 have been revised to evaluate additional data 
using a student receptor assumed to reside at the Site 17 Disposal Area. The 
exposure time for the student resident receptor was assumed to be 20.5 hours. 
Potential exposure at Sites 16 and 17 are not dissected, RME exposures at each 
location were conservatively considered to be additive instead of evaluating 
locations separately. Section 4.4.3.1 was revised to clarify the basis for the 
exposure time and fraction of intake value assumptions. 

Utility 811d Construction Workers, Sec. 4.4.3.2 and 4.4.3.3, p. 48-49: Workers 
exposed to soils 2 to 10 ft bgs cannot have failed to have been exposed to soils 
0 to 2 ft bgs. Combine data from 0 to 10 ft bgs to derive concentration terms. 
Also, we find 45 days to be too short 811 exposure duration for the RME for the 
construction worker. Please nse 1 yr. 

The risk assessment was revised to incoqJOrate the recommended changes. The 
text of Section 4.4.3.2 and 4.4.3.3 and associated tables have been revised to 
reflect this change. 

Risk Characterization, Sec. 4.6, p. 50·51: The student resident scenario 
underestimates risk for the faculty by a wide margin, perhaps tenfold or more. 
Therefore, the risks of interests for Sites 16 811d 17 are not yet characterized. 

See the response to EPA Specific Comment 19 and Cal/EPA General Comment 2. 
The risk assessment was not changed in response to this comment. 

Lead, Tables 4.24 811d F5-F10: When LEADSPREAD is used for a residential 
scenario, plant uptoke should bo sot to "ON" or "1". this will increase the 
estimates of blood lead levels for the student resident. Please recalculate these 
when calculations are added for the faculty resident. 

See the response to EPA Specific Comment 19 and Gal/EPA General Comment 2. 
Although the student resident receptor was assumed to live onsite, the 
consumption of fruits and/or vegetables grown at the site by those receptors was 
considered unlikely. The risk assessment was not changed in response to this 
comment. 

D. Chapter 5, Site 3 

Comment32: 

Response: 

Comment 33: 

Response: 

Comment34: 

Volume Ill 
T36060*H 

November 27, 1994 

Weighted Average, Sec. 5.2, p. 55: We do not underst811d the expl811ation of the 
weighted average given in the text Please rewrite this. Perhaps 811 example 
calculation would help to clarify. 

The risk assessment analysis approach was revised in response to this and other 
regulatory agency comments; the text of Section 5.2 has been revised to reflect 
those changes. 

Chemicals of Concern, Sec. 5.3, pp. 55-56: In general we concur with the 
selection of COPC. However, wo find no mention of assay for hexavalent 
chromium. See also General Comment 4 above. 

See the response to EPA General Comment 4. 

Potential Receptors, Sec. 5.4.2, pp. 57 ff.: We concur with the estimates of 
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Response: 

Comment 35: 

Response: 

Comment 36: 

Response: 

Comment37: 

Response: 

exposure parameters for pork rangers and visitors. However, tlte greatest 
exposure and possible risks might orise for future construction or utilily workers 
at Site 3. Such workers will bo exposed intensively to soils during construction 
of boardwalks, porking lots, mtdorground telephone lines, and ilie like. Please 
assess iliis group of rnceptors using analytical data from soils 0 to 10 ft bgs. It 
might bo usont! to develop tlll'Bo assessments for excavation workers, one for each 
typo of lll'Ba witl1 spent ammmtition. 

The risk assessment was revised to separately evaluate ilie iliree types of areas 
wiili spent ammunition. EPCs estimated using the analytical data from 0 to 
10 feet below ground smface (bgs) for those amas were substantially lower ilian 
the EPCs used to evaluate park ranger receptors and visitors. A construction 
worker receptor, used to evaluate possible exposure to subsmface soils, was 
therefore not evaluated separately. 

Inhalation Toxicily of Antimony, Sec. 5.5, p. 59: Ratlter than leave out tlto 
iiilialation route altogether, please use cross-route extrapolation from ilie oral RfD 
to derive a toxicily criterion for antimony. This is much prnforable to assuming a 
toxicily of zero. 

See the response to EPA Specific Comment 1. 

Risk Choracterization, Sec. 5.6.1, p. 59, and Tables 5.7-5.8: It is not appropriate 
to sum His for ilie fume age groups shown unless ilie toxic effect is known to be 
cumulative. Please col'l'Bct iliis. 

Section 5.6.1 and Tables 5.7 and 5.8 have been revised as recommended. See 
also the response to EPA Specific Comment 28. 

Lead, Sec. 5,6,3, p. 60, and Table 5.9: Utilily and construction workers will 
certainly show a grnater effect of lead ilion park visitors, when one rncalls iliat ilie 
rncommended default for soil ingestion for an excavation wolkor is 480 mg/day. 
The potential hoaltlt effects of lead 111'9 mtdornstimatod for Site 3. This is not 
surprising, since iliis site hos many tons of load lyiltg at ilio surface and no risk of 
adverse healili effects was prndicted by ilie Army. This does not pass rnalily 
check. 

See the responses to Cal/EPA DTSC Specific Comments 32 and 34, and EPA 
Specific Comment 28. 

E. Chapter 6, Site 31 

Comment 38: 

Volume Ill 
T36060-I-l 

Novembor 27, 1994 

95% UCL vs. Cmax in Soils, Sec. 6.2, pp. 63 ff., and Tables 6.1a + 6.2b: See 
Specific Comment 15 above. We note balow ilie instances in Tables 6.1a and 
6.2 b tlte instances where ilie maxinlum concentration detected is less tltml 
one-half ilie 95% UCL, applll'Bntly tlte combiited rnsult of a low frequency of 
detection and elevated reportiitg !intits. fu samples contlllllinatod enough to 
olovate ilie l'Dporting lintit, concentrations higher iliml cmax could be masked. 
Please present a discussion of ilio likelihood of haviltg erroneously elinlinated 
chemicals of potential concern due to high detection llinits in these instances. 

Table Chemical• FOD 95% UCL 
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