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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-DNB
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-DNT
2,4,6-TNT
2,6-DNT
4-Amino-DNT

AA

AAFES

AAL

ACM

ADD

AEC

AEHA

AR

AF

Ag

AL

Alkalinity, Hydrox
Alkalinity, Bicarb
Alkalinity, Total
AMBAG
-AP

APC
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ACRONYMS AND ABBREVIATIONS

1,1-Dichlorcethane

1,1-Dichloroethene
1,1,1-Trichlorosthane
1,1,2-Trichloroethane
1,1,2,2-Tetrachlorosthane
1,2-Dichloroethane

1,2-Dichlorcethene (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-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,4,7,8-Hexachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
1,2,3,7,8-Pentachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzofuran
1,3-Dinitrcbenzene
1,3,56-Trinitrobenzense
2-Amino-dinitrotoluens
2-Methylnaphthalene

2-Methylphenol
2,3,4,6,7,8-Hexachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzofuran
2,4-Dinitrotoluene
2,4,6-Trinitrotoluene
2,6-Dinitrotoluene
4-Amino-dinitrotoluene

Atomic adsorption

Army and Air Force Exchange Service
Applied action level
Asbestos-containing materials

Average daily dose

Army Environmental Center

U.S. Atmy Environmental Hygiene Agency
Absorption factor

Adherence factor (soil to skin)

Silver

Action level

Alkalinity, Hydrox. (as HCO,)
Alkalinity, Bicarb. (as CaCO,)
Alkalinity, Total {as CaCOy)
Association of Monterey Bay Area Governments
Armor piercing

Armored personnel carrier
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AR200-1
ARAR
ARB
Army
As

ASP
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
BSI

BTC
BTEX

BW
BWBS
BWHC
BWSDSSI
BWSWOI
C-4

C

Ca

CAIS
Cal/EPA
Cal/OSHA
Cal-Am
CAMU
Carbon Tet
CAS

Cat Ex Capacity
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Army Regulation 200-1

Applicable or relevant and appropriate requirement

Air Resources Board

Department of the Army

Arsenic

Ammunition supply point

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)fluoranthena

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 Closure

Blank spike/blank spike duplicate

Background Soil Investigation

Base Transition Coordinator

Benzene, toluene, ethylbenzene, xylenes

Basewide

Basewide Background Soil Investigation

Basewide Hydrogeologic Characterization

Basewide Storm Drain and Sanitary Sewer Investigation
Basewide Surface Water Outfall Investigation

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 Abstracts Service

Cation Exchange Capacity as Na (sodium) (

S
= .
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CBR
GCC
CCR

cd

CDD
CDF
CDFG
CDI
CDP
CEQA
CERCLA

CERFA
CF
CFR
CGI
cis-1,2-DCE
CLP
CNCC
COC
COE
COPC
cPAH
Cr
cRiD
CRL
CSL
Cu

cv
CVAA
CwWM
%D
DAF
DBCM
DBMS
DCE
DDD
DDE
DDNP
DDT
DEH
DHS
DI
Di-n-butyl phlat
Dibenzo(ah)anthrac
Dinoctylphthalate
DMA
DnB
DNB
DNT
DOD
DOL
DOT
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Chemical, biclogical, and radioactive
California Conservation Corps
California Code of Regulations
Cadmium

Chlorinated dibenzodioxin

Chlorinated dibenzofuran

California Department of Fish and Game
Chronic daily intake

Common depth point

California Environmental Quality Act
Comprehensive Environmental Response, Compensation, and Liability Act
(Superfund)

Community Environmental Response Facilitation Act
Conversion factor

Code of Federal Regulations
Combustible gas indicator
cis-1,2-Dichlorosthene

Contract Laboratory Program (EPA)
California 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

Percent difference

Dermal absorption factor
Dibromochloromethane

Database management system
Dichloroethens
Dichlorodiphenyldichlorosthane
Dichlorodiphenyldichloroethene
Diazodinitrophenol
Dichlorodiphenyltrichlorosthane
Directorate of Engineering and Housing
California Department of Health Services (before 7/1/91)
Deionized

Di-n-butylphthalate
Dibenzo{a,h)anthracene
Di-n-octylphthalate

U.S. Defense Mapping Agency
Di-n-butylphthalate

Dinitrobenzene

Dinitrotoluens

Department of Defense

Directorate of Logistics

Department of Transportation

Basewide
xvii
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DPR
DQO
DRMO
DTSC
DWR

E

EA
EBS/EBST

EC
ED
ED1
ED2
EDD
EF
EGSTP
EIR
EIS
EM
EOD
EPA

FAASTP
Fe

FFA
FFE

FI
FO-SVA
FOD
FORG
FOSL
FOST
FOSTA
FOSTS
FP

FS§

FSP
FUDS
FWS
GC
GC/MS
GF
GFAA
GP

gpd
GPR
GPS
GRA
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Department of Pesticide Regulation

Data quality objective

Defense Reutilization and Marketing Office
Department of Toxic Substances Control (after 7/1/91)
California Department of Water Resources

Serial dilution analysis not within control limits

EA Engineering, Science and Technology, Inc.

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 Garrison Sewage Treatment Plant
Environmental impact report
Environmental impact statement
Electromagnetic

Explosive ordnance disposal

U.S. Environmental Protection Agency
Exposure point concentration
Ecologic Risk Assessment

Exposure time

Fahrenheit

Fischer distribution

Fritzsche Army Airfield

Fritzsche Army Airfield Sewage Treatment Plant
Iron

Federal Facilities Agresment

Flame field expedient

Fraction of intake

Fort Ord-Salinas Valley Aquiclude
Frequency of detection

Fort Ord Reuse Group

Findings of suitability for lease
Findings of suitability for transfer
Fort Ord Soil Treatment Area

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 spectrometry
‘Graphite furnace

Graphite furnace atomic absorption
General purpose {bomb)

Gallons per day

Ground penstrating radar

Global Positioning System

General response action
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GTC
H
HBL
HBPHC
HBSL
HCRS
HE

Hg
HHAG
HHRA
HI
HIA
HLA
HMX

HpCDDs (total)
HpCDFs (total)

HPLC
HQ

HxCDDs (total)
HxCDFs (total)

IA B
IAFS
IAROD
ICP
ICS

MBUAPCD
MCDH
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Geotechnical Consultants, Inc.
Henry's Law constant
Health-based level

High hoiling point hydrocarbon
Health-based screening level
Heritage Conservation and Recreation Service
High explosive

Mercury

Human Health Assessment Group
Human Health Risk Assessment
Hazard index

High impact area

Harding Lawson Associates

Cyclotetramethylene tstranitramine (explosive compound)

Heptachlorodibenzo-p-dioxins (total)
Heptachlorodibenzofurans (total)
High-pressure liquid chromatography
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 ratefinhalation rate

Integrated Risk Information System
Integrated Waste Management Board
Estimated concentration

Jones and Stokes Associates

James M. Montgomery Consulting Engineers
Potassium

Distribution coefficient

Henry'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

Laboratory control samples

Land disposal restriction

Lowest observed adverse effect lavel
Leadership Reaction Training Compound
Leadership Reaction Training Structure
Leaking underground fuel tank

Mine and booby trap area

Methylene blue active substances
Monterey Bay Unified Air Pollution Control District
Monterey County Department of Health
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MCL
MCPD
MCFHD
MCX

Methylethyl ketone

MG

ng/kg
pgt
mg/kg
mg/l
Mg
mgd
MGSTP
MIBK
Mn
MPN

" MPFWMD
MRTP
MS/MSD
MSL
MW
2-NT
3-NT
4-NT

N

Na

NA
NAAQS
Nap
NAS
NBC
NCP
ND
NDDB
NEPA
NESHAP
Ni
NIOSH
NoA
Nitrate
NOAA
NOAEL
NoFA
NoFAROD
NPDES
NPL
NPV
NQTP
NRC
O&M
OaD
QAF
OB/GD
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Maximum contaminant level

Monterey County Planning Department
Monterey County Public Health Department
Mandatory center of expertise

Methyl ethyl ketone

Machine gun

Micrograms per kilogram

Micrograms per liter

Milligrams per kilogram

Milligrams per liter

Magnesium

Million gallons per day

Main Garrison 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-Nitrotoluene

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)

Not dstected

Natural Diversity Database

National Environmental Policy Act

National Emissive Standards for Hazardous Air Pollutants
Nickel

National Institute of Occupational Safety and Health
No Action

Nitrate as nitrogen

U.S. National Oceanic and Atmospheric Administration
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-QJTP (not from Paso Robles Formation [QTp])
National Research Council

Operation and maintenance

Oceano (USDA soil type)

Oral absorption factor

Open burn/open detonation
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OCDD
OCDF
OEHHA
OEW

Orthophosphate

OSHA

QOu

OVA

OvM

OVSTP

PA/ST

PAH

PARCC

Pb

PCB

PCDD

PCDF

PCE

PCP

PD

PEA

PeCDDs (total)
.PeCDFs (total)
PEL

Octachlorodibenzo-p-dioxin
Octachlorodibenzofuran

Office of Environmental Health Hazard Assessment
Ordnance and explosive waste

Orthophosphate as phesphorus

Occupational Safety and Health Act/Administration
Operable unit

Organic vapor analyzer

Organic vapor monitor

Ord Village Sewage Treatment Plant

Preliminary Assessment/Site Investigation
Polycyclic aromatic hydrocarbon

Precision, accuracy, representativeness, completeness, and comparability
Lead

Polychlorinated biphenyl

Polychlorinated dibenzodioxin

Polychlorinated dibenzofuran

Tetrachlorcethene

Pentachlorophenol

Percent difference

Preliminary exposure analysis
Pentachlorodibenzo-p-dioxins (total)
Pentachlorodibenzofurans (total)

Permissible exposure limit

%D Percent difference

PETN Pentaerythritol tetranitrate

PM,, Particulates with mean diameter of less than 10 microns
PNA Polynuclear aromatic hydrocarbon

POL Petroleum, oil, lubricants

POTW Publicly owned treatment works

PP Priority pollutants

ppb Parts per billion

PPE Personal protective equipment

ppm Parts per million

PQL Practical quantitation limit

PRG Preliminary remediation goal

PS Protection standards

PVC Polyvinyl chloride

QA Quality assurance

QAPP QQuality assurance project plan

QASAS Quality Assurance Specialist Ammunition Surveillance
QC Quality control

QTp Paso Robles Formation

R Rejected _

RAB Restoration Advisory Board

RAO Remedial action objectives

RAP Remedial action plan

RCRA Resource Conservation and Recovery Act

RD/RA Remedial design/remedial action

RDA Recommended daily allowance

RDX Cyclotrimethylenetrinitramine (explosive compound)
RfC Reference concentration

RID Reference dose
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RI/FS
RI
RME
ROC
ROD
RP
RPD
RSCL
RTS
RU
RWQCB
SA
SAAQS
SAP

Sb
SDG
SDI

Se

SF
SGD
ShE
SMAW
Sn
50C
S0C
SOP
Spec Cond

Specific Conduct.

SQL
SRE

sRiD

STLC

SVA

SVE

SWMU
SWRCB

TBC

TCDD
TCDD-TE
TCDDS (total)
TCD¥Fs (total)
TCE

TCL

TCLP

TCP

TDS

TE

TEF

TFH

TIC

Tl

TL

TNB
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Remedial investigation/feasibility study
Remedial investigation

Reasonable maximum exposure
Record of concurrence

Record of decision

_Respirable particulate rate

Relative percent difference
Recommended soil cleanup level
Remedial technologies screening
Remedial unit

California Regional Water Quality Control Board
Surface area (of exposed skin)

State Ambijent 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 extraction

Solid waste management unit

State Water Resources Control Board
To-be-considered requirements
2,3,7,8-Tetrachlorodibenza-p-dioxin
2,3,7,8-Tetrachlorodibenzo-p dioxin toxic equivalent
Tetrachlorodibenzo-p-dioxins (total)
Tetrachlorodibenzofurans (total)
Trichloroethene

Target cleanup level

Toxicity characteristic leaching procedure
Tricresyl phosphate

Total dissolved solids

Toxic equivalent

Toxicity equivalent factor

Total fuel hydrocarbons

Tentatively identified compound
Thallium

Target {cleanup) lavel
Trinitrobenzene
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TNT
TOC
TOG

Tot. Susp. Part.

TPH

TPH-D Unknown

TPH-D

TPH-G Unknown

TPH-G
TPHmo

TPH-Motor Oil

TPHA4
TFHg
TPHh
TRA
trans-1,2-DCE
TRGs
TRPH
TSCA
TSS
TTLC

U

UBK
UCL

UF

USA
USAEDH
USATHAMA
USCS
TUSGS
UST
X0
VES

VF

VvOC
WOE

WP -

WP

WTP
XRF

Zn
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Trinitrotoluene

Total organic carbon

Total oil and grease

Total suspended particulates

Total petroleum hydrocarbons
TPH-extractable unknown hydrocarbon
TPH as diesel

TPH-purgeable unknown hydrocarbon
TPH as gasoline

TPH as motor oil

TPH as motor oil

TPH as diesel

TPH as gasoline

TPH of heavy molecular weight (diesel or heavier)
Thomas Reid Associates
trans-1,2-Dichloroethene

Target remedial goals

Total recoverable petroleum hydrocarbons
Toxic Substances Control Act

Total suspended solids

Total threshold limit concentration

Not detected

Uptake Biokinetic Modsl (computer program)
Upper concentration 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 Survey
Underground storage tank

Unexploded ordnance

Vertical electrical soundings
Volatilization factor

Volatile organic compound

Weight of evidence

White phosphorous {or "Willie Pete")
Work plan

Water treatment plant

X-ray fluorescence

Zinc
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1.0 INTRODUCTION

The U.S. Army Corps of Engineers, Sacramento
District (COE), has conducted a remedial
investigation/feasibility study (RI/FS) at Fort Ord,
Mouterey County, California. This document
was prepared by Harding Lawson Associates
(HLA) in compliance with a Federal Facilities
Agreement (FFA) signed in July 1990 by
representatives from Fort Ord, the U.5. Army
(Army), the U.S. Environmenta! Protection
Agency, Region IX (EPA), the California
Department of Health Services (DHS; now the
Department of Toxic Substances Control {DTSC]),
and the California Regional Water Quality
Control Board, Central Coast Region (RWQCB)
{the FFA agencies).

The National Contingency Plan (NCP; EPA, 1990f)
identifies the need to evaluate possible impacts to
human health and the environment from
hazardous substances at National Priorities List
{NPL) sites. This ecological risk assessment
{ERA) has been preparad by HLA under contract
to the COE to assess possible environmental
impacts associated with the release of hazardous
substances during Army activities at Fort Ord.
Possible impacts to human health are addressed
in Volume I

1.1 General Background

Environmental investigations at Fort Ord began
in the mid 1980s. The first areas of concern
(sites) investigated were the Fritzsche Army
Airfield Fire Drill Burn Pit Area (now Operable
Unit 1) and the Fort Ord landfills (now Operable
Unit 2). Other sites were investigated during the
late 1980s. In 1990, Fort Ord was placed on the
NPL. An Enhanced Preliminary Assessment
conducted in 1990 identified 61 Areas Requiring
Environmental Evaluation {AREEs) (JMM, 1990).
The AREEs included sites previously investigated
as well as sites not previously investigated. A
Base Inventory and Literature Review was
conducted in 1990 and 1991 to develop a
comprehensive list of areas of concern at

Fort Ord (EA, 1991a).
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In 1991, HLA produced a Work Plan

(HLA, 1991¢) and a Sampling and Analysis Plan
{HLA, 1991b) that presented the investigation
strategy and detailed plans for 39 sites identified
for investigation. The project plans were
implemented, and additional sampling and
analysis plans were prepared and implemented,
where required, for the 39 original sites plus

2 additional sites totalling 41 sites. The locations
of all sites are shown on Plate 1.1. Human
health screening risk evaluations (SREs) were
conducted for many of the sites to assess the
potential for health impacts from exposure to
chemicals at the sites and to address the
potential for chemicals in soil to impact
groundwater.

Three of the 41 sites were eliminated from
further evaluation in the ERA. Based on site
characterization work, Sites 26 and 38 were
shown not to contain chemicals of potentjal
concern and were not further evaluated. Site 4,
the Ocean Outfalls, is discussed as part of the
aquatic assessment of Monterey Bay summarized
in Section 4.0 of this report and is not separately
addressed as a "site." This initial characterization
left 38 sites for further evaluation in the ERA.
Additionally, Sites 5, 6, 7, 8, and 9, all associated
with inland ranges, are included as part of

Site 39 and not evaluated separately. Therefore,
33 sites remained for evaluation. Based on the
results of the site characterization activities and
the SREs, the sites were tentatively assigned to
one of three categories; (1) the site needs no
further action (NoFA site), (2) the site (or a
portion of a site) requires interim action (1A site,
or (3) the site must undergo an RI (RI site). All
33 sites were evaluated for ecological effects and
the category to which each site was assigned
based on the SREs was reevaluated based on the
results of the ERA.

The ERA for Fort Ord is a basewide program
(i.e., not restricted to identified "sites"}. For
purposes of the ERA, "basewide" is defined as the
41 identified potential source areas and areas
potentially receiving chemicals from these source
areas (e.g., watersheds). Therefore, although the

Basewide
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1.0 Introduction

assessment focuses on "sites," the information is
applicable to the base as a whole within this
context. Areas outside of the 41 source areas and
their associated drainages are not considered to
be impacted by chemicals and are outside the
assessment presented herein {other than their
potential use as "reference" areas).

1.2 Purpose and Objectives

The overall purpose of the ERA is to assess
whather chemicals associated with Army
activities at Fort Ord may currently, or in the
future, adversely affect flora and fauna. To fulfill
this purpose, the following objectives were
identified:

* Develop a conceptual site mode] to identify
endpoints

« Identify locations where chemicals of
potential concern (COPCs) are present that
have not adversely affected flora and/or fauna

* Identify locations where COPCs are present
that may be adversely affecting flora and/or
fauna and characterize the magnitude and
extent of these effecls.

A phased approach comprising several
evaluations was used to fulfill these objectives.
“The approach is discussed in the following
sections.

1.3 EPA Program Approach

The ERA at Fort Ord followed the framework set
forth by EPA (1992) and Norton, et al., (1992).
EPA's (1992)) conceptual framework for an ERA
identifies three main tasks (Plate 1.2, leftmost
panel):

*  Problem formulation

«  Analysis

* Risk characterization.

As presented by EPA (1992)), the problem

formulation task includes the following
components:
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* Endpoint selection
+ Conceptual model development.

The selection of measurement and assessment
endpoints depends upon the characteristics of
the identified stressors (e.g., chemicals of
potential concern), the ecosystem and its
components that may be at risk {indicator
species), and the expected or observed ecological
effacts associated with the stressors. This
information is used to develop a conceptual site
model, which describes the relationships among
the assessment and measurement endpoints, data
needs to adequately evaluate endpoints, and the
methods that will be used to analyze the data.
The conceptual model serves as Input to the
analysis step, the second task of the framework.

The analysis phase, as presented by EPA (1992)),
has two main components:

+ Characterization of exposure
* Characterization of ecological effects.

Characterization of exposure (i.e., exposure
assessment) involves quantification of the
magnitude and spatial and temporal distributions
of exposure for selected components of the
ecosystem. Characterization of ecological effects
(i.e., effects assessment) involves relating
stressors to the assessment and measurement
endpoints identified during problem formulation.
Extrapolations from measurement to assessment
endpoints are conducted in this step. This .
results In an exposure profile that relates the
identified stressor to the appropriate assessment
endpoint. The exposure and effects profiles
developed in this phase are then used as input to
the risk characterization step, the third task of
the framework.

Risk characterization, as presented by EPA
(21992j), includes the following components:

* Risk estimation
- Integration
- Uncertainty analysis

Basewide
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Toext Revisions

In Volume IV, Bassline Ecological Risk Assassniant, change the first bullet in the first column of
Page 2, Section 1.2 to read:

. Develop a conceptual site model and identify endpoints

In Volume IV, Baseline Ecological Risk Assessment, replace the first paragraph in the second column
of Page 2, Section 1.3 to read:

The selection of measurement and assessment endpoints is an iterative process that involves
the characteristics of the identified stressors (e.g., chemicals of potential concern), the
ecosystemn and the species that may be af risk {indicator species), and the expected or observed
ecological effects associated with the stressors. The measurement and assessment endpoints
are directly related to the goal of the assessment which is to evaluate the degree to which
chemicals may currently, or in the future, adversely impact flora and fauna at Fort Ord sites.
The endpoints should be selected so as to evaluate impacts to the specfes of value fe.g., special
status-speciss] to be protected. A conceptual site model is developed that describes the
relationships among the assessment and measurement endpoints, the data noods to adequately
evaluate the endpoints, and the methods that will be used to analyze the data. The conceptual
model serves as input to the analysis step, the second task of the framework.

In Volume IV, Baseline Ecological Risk Assessment, replace the first sentence in the thir paragraph
of the second column of Page 2, Section 1.3 to read:

Characterization of exposure (i.e., exposure assessmeni) involves quantification of the
magnitude and spatial and temporal distributions of exposure for selected chemicals of
potential concern.
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1.0 Introduction

* Risk description
- Ecological risk summary
- Interpretation of ecological significance.

This phase evaluates the likelihood of adverse
effects occuwrring to the ecosystem components as
a result of exposure to stressors. Risk estimation
involves comparing the exposure and stressor-
response (e.g., effects) profiles. This comparison
includes a weight-of-evidence discussion that
provides supporting information in the
Integration step, and analysis and summary of all
uncertainties identified during all phases of the
assessment. Risk description involves
summarizing the results of risk estimation and
the uncertainty analysis, and assessing
confidence in the risk estimates by discussing of
weight-of-evidence. This information is then
used to interpret the ecological significance of the
resuits, evaluate the identified risks in the
context of the assessment endpoints, and link
risk estimation to risk communication.

These activities are summarized on Plate 1.2
(leftmost panel). EPA guidelines (EPA, 1991}, j;
1992k, ) recommend that activities be phased
and iterative.

The program approach adopted for Fort Ord was
consistent with these guidelines. Because of the
accelerated nature of the RI/FS program at Fort
Ord, many of the ERA activities overlapped
temporally. In addition, different sites were on
different schedules of sampling, analysis, and
reporting. The organization of this document
reflects the overlapping and phased nature of the
project. The following discussion, summarized
on Plate 1.2, discusses the temporal sequence
followed during the ERA, and provides a road
map for identifying what aspects of the
framework are represented by the various
activities conducted in the ERA. The various
phases were conducted, consistent with
Developing a Work Scope for Ecological
Assessments (EPA, 1992h), to focus the
assessment on areas most in need of study.

1.4 Phases of the Fort Ord ERA

The Fort Ord ERA includes the following discrete
phases (Plate 1.2):
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*  Problem Formulation, including conceptual
model development, endpoint selection,
indicator species selection, and COPC
selection (Section 2.0}, Preliminary Hazard
Assessment 1 (Section 3.0}, and Preliminary
Hazard Assessment 2 (Section 4.0).

*  Analysis, including the exposure and
ecological effects characterizations portions
of the quantitative ecological screening
assessment (Section 5.0) and quantitative
ecological risk assessment (Section 6.0).

* Risk characterization, including portions of
quantitative assessments (Sections 5.0 and
6.0) and risk description (Section 7.0}.

The first three activities conducted as the
Problem Formulation step were phased and
iterative and were conducted to focus field
activities on sites and areas with potential
ecological concerns based on the conceptual
model, and to refine the conceptual model
(Section 1.4.1). The work plan presented a draft
conceptual site model for the area, but additional
data in the form of habitat surveys were needed
to complete the model development. Preliminary
Hazard Assessment 1 (PHA1; Section 3.0)
evaluated sites and outfalls to identify the
presence or absence of complete exposure
pathways, part of conceptual model development.
Sites and outfalls that did not have complete
exposure pathways were not evaluated beyond
PHA1. In Preliminary Hazard Assessment 2
(PHA2; Section 4.0), results of the habitat surveys
were used to identify receptors and discuss
complete exposure pathways. Measurement and
assessment endpoints were selected, methods to
address the endpoints were discussed, and
further data needed to assess the endpoints were
identified using the data from PHA1 and PHAZ2.
Section 2.0 of this volume summarizes most of
the information relevant to the conceptual site
model, and presents the measurement and
assessment endpoints, selection of indicator
specles, and selection of chemicals of potential
CONCEIT.

Section 5.0 presents the first iteration of the
analysis and risk estimation components of the
framework (Plate 1.2). A quantitative ecological
screening assessment was conducted based on

Basewide
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1.0 Introduction

chemical data from soil and toxicity criteria from
the literature using a hazard quotient approach
and conservative exposure assumptions

(Section 1.4.2). Consistent with the phased,
focused approach cutlined in Developing a Work
Scope for Ecological Assessments (EPA, 1992h),
the PHA1 and PIIA2 evaluations were conducted
in part to focus the field work on sites most in
need of study. This effort was further focused
through the quantitative ecological screening
assessment, which identified sites where the
conservative screen indicated potential hazards
based on the endpoints identified in the problem
formulation component. This screening
assessment involved both characterization of
exposure and ecological effects using modeling,
as shown on Plate 1.2. The modeled estimates of
exposure and effects were compared using the
hazard quotient method in the first risk
estimation iteration of the risk characterization
component (Section 1.4.2).

Results of field work to address data gaps
identified in the problem formulation step (and
presented in Section 6.0), were then used to
modify these modeled estimates. A second
iteration of the analysis, called the quantitative
ecological risk assessment in Plate 1.2, was
conducted. Measured exposures were factored
into the characterization of exposure, and
bioassay results were incorporated into the
characterization of ecological effects. This is
provided in the analysis portion of Section 6.0.
The combination of measured and modeled
exposures and effects were then compared in the
second iteration of the risk estimation
component, and uncertainties associated with the
assessment were then discussed.

Section 7.0, the risk description phase of risk
characterization, provides a summary of
ecological risks identified in Section 6.0 and
discusses the ecological significance of the
results.

The following sections outline the specific
activities conducted in each phase of the
assessment.
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1.4.1 Problem Formulation

The problem formulation step included PHA1,
PHAZ2, conceptual model development and
selection of endpoints, selection of indicator
species, and selection of chemicals of potential

concern. These activities are summarized below.

1.4.1.1 Preliminary Hazard

Assessment 1

In PHA1, all 33 sites were evaluated to identify
complete exposure pathways. Potential impacts

to terrestrial and aquatic receptors were assessed.

The following activities were conducted as part
of PHA1:

¢« Review of chemical data and other
information available as of February 1, 1994,
from the following
reports/programs/consultants:

- Basewide Biological Inventory (HLA)

- Flora and Fauna Basewide Study of
Fort Ord (COE)

- California Natural Diversity Database,
Marina Quadrangle (CDFG)

- Basewide Surface Water Outfall
Investigation, first round (HLA)

- Basewide Storm Drain and Sanitary
Sewer Investigation (HLA)

- Site Characterization Reports (HLA,
several) :

- Site Investigation Reports (James M.
Montgomery [JMM] and EA Engineering,
Science and Technology [EA])

- Site Use Review Reports (Roy F. Weston,
inc., EA)

- UST Report (Rogers E. Johnson, for
Site 34)

¢ Habitat surveys were conducted at sites in
November or December 1993. The surveys
were comprised of aerial photograph review,

Basewide
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1.0 Introduction

on- and offsite plant and animal surveys (at
sites not fully paved), compilation of plant
and animal species lists, and identification
and mapping of plant community types.

+ Chemicals considered to be possible
laboratory contaminants and metals at
concentrations lower than background were
excluded as COPCs {consistent with Fort Ord
background metals concentrations reported in
the Basewide Background Soil Investigation).

* Sediment samples were collected at the
outfalls for chemical analysis.

« Fate and transport parameters for detected
chemicals were compiled and evaluated to
assess the potential for offsite migration.

+ A qualitative exposure analysis was
conducted to identify potentially complete
exposure pathways at each site and
stormwater outfall.

These activities are discussed on a site-by-site
and outfall-by-outfall basis in Section 3.0.
1.4.1.2 Preliminary Hazard
Assessment 2

PHAZ2 evaluated the sites for which complete
exposure pathways were identified in PHA1.
Both site-specific and basewide activities were
conducted. Outfalls identified in PHA1 with
complete exposure pathways were evaluated in
the outfall assessment portion of the quantitative
ecological screening assessment (Section 5.6).
The following tasks were performed:

* Summary of information about the general
plant community types present at Fort Ord,
the dominant plants and animals found in
these communities, and descriptions of
special status plants and animals on the base.

* Augmentation of site habitat and species
surveys with field notes and maps outlining
locations of special status species.

* Conduct of additional habitat surveys in
April 1994 at designated PHAZ sites to
augment the fall and winter surveys. The
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surveys included reviewing aerial
photographs and mapping and identifying
individual species and habitats on and
adjacent to the designated sites.

* Preparation of site-specific habitat maps and
identification of species present at each site.

* Identification of ecologically important areas
on the base considering both present and
potential future uses (based on reuse plans)
to help focus the ERA.

* Assessment of overt plant siress during the
species and habitat surveys based on visual
evaluation.

* Incorporation of information on habitat,
species, chemicals, and the fate, transport,
and toxicity of these chemicals into the
problem formulation for each site.

¢ Conduct of American Society for Testing and
Materials (ASTM) leaching tests at the smal]
arms trainfire ranges along the beach to
assess the potential for lead and other metals
to leach from bullets.

* Assessment and definition of potential
reference site locations.

* Identification of groundwater plume areas.

* Assessment of the potential for groundwater
recharge to surface water.

* Review of information from local agencies to
identify future land uses for individual
sOuTCe areas.

These activities are further discussed on a
site-by-site basis in Section 4.0.

Other Problem Formulation
Activities

1.4.1.3

The following activities were also conducted
during the problem formulation step and are
summarized in Section 2.0:

Basewide
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1.0 introduction

¢ Development of conceptual site madels for
similar sites (e.g., coastal sites) and other
areas of potential concern

* Definition of data quality objectives and
meagurement and assessment endpoints for
the site-specific and basewide evaluations

* Identification of COPCs, special status
species, and representative "indicator”"
species.

Basewide activities for PHA2 included gathering
information on the outfalls, watersheds, Monterey
Bay, and the Salinas River to perform the
following tasks:

+  Assessment of the potential for runoff from
source areas to surface water; verification of
field information from the watershed study
(summarized in the Draft Basewide Surface
Water Outfall Investigation [BSWOI], April 6,
1993, and Phase 2 Data Summary Report
[HLA, 1994b)).

* Coliection and chemical analysis of surface
and subsurface soil and sediment samples
from applicable outfall locations (also
summarized in the BSWOI docuiments).

* Collection and chemical analysis of
stormwater samples from specific outfalls and
potential "reference” locations (where
adequate rainwater was available).

* Performance of bioassays on collected
stormwater samples using Selenastrum
capricornutum, Ceriodaphnia dubia, and
Pimephales promelas (fathead minnows).

The results of the first round of bioassays and
chemical analyses were available for
interpretation in the PHAZ2 assessment.

The above activities are discussed in Section 5.6.

1.4.2 Analysis

The analysis component inciuded
characterization of exposure and effects. Two
iterations of characterizing exposure and
ecological effects were performed: first, in the
quantitative ecological screening assessment and
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second, in the quantitative ecological risk
assessment. .

In the quantitative ecological screening
assessment, the potential for adverse ecological
effects was evaluated based on the results of
modeling potential exposures for indicator
species; the results are presented in Section 5.0.
In the quantitative ecological risk assessment,
additional data were evaluated to assess whether
the screening assessment conclusions were the
result of the conservative assumptions used in
the assessment or actually representative of
site-specific conditions; the results are presented
in Section 6.0.

The analysis phases of the quantitative ecological
screening and quantitative ecological risk
assessments are described below. Descriptions of
the specific approaches used to characterize
exposure and ecological effects for each of these
assessments are presented below,

Characterization of
Exposure Approach

1 I4I2I1

As part of the analysis components potential
levels of exposure to site-related chemicals, were
estimated using the methods described below.

Exposure Based on Soll Observations

Potential exposures of plants and animals to site-
related chemicals were characterized based on
observations of chemicals in soil. The following
comparisons were made:

* Concentrations of inorganic chemicals in soil
samples from designated sites were compared
with concentrations in reference or
background areas. If chemicals were
detected at a site at higher concentrations
than at reference locations or background
areas (screening assessment), inorganic
chemical concentrations were considered to
be site-related (Section 5.2).

«  For terrestrial receptors at sites and outfalls,
chemical analyses data for soil was used to
estimate doses in mammals and to estimate
tissue concentrations in plants in the
screening assessment {Section 5.3 and 5.5).

Basewide
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1.0 Introduction

The deer mouse and the gray fox were
selected as mammalian indicator species
(Section 5.2}, and conservative assumptions
were made concerning home range, exposure
frequency and duration, and contact rates
{Section 5.3),

* Potential risks to receptors from chemicals
detected in stormwater outfalls were
estimated based on chemical concentrations
in soil, sediment, stormwater, and
groundwater samples using highly
conservative criteria (Section 5.6).

Exposure Based on Biological
Observations

Potential ecological exposures were characterized
in the quantitative ecological risk assessment
based on observations of mammals, plants, litter,
and litter organisms.

For plant indicator species, concentrations of
inorganic and organic chemicals in plant samples
from designated sites were compared with
concentrations in plant tissue and soil from
reference areas to assess whether chemical
concentrations are site-related. The comparisons
were based on a comparison of maximum and
arjthmetic mean chemical concentrations at site
and reference locations.

Several approaches were used to estimmate
exposures for animal indicator species. These
include:

* For Smith's blue butterfly, potential
accumulation of chemicals in buckwheat (the
butterfly's food source) was assessed in
laboratory studies where the buckwheat was
grown in soil samples from Site 3 at
Fort Ord. Effects on buckwheat were
assessed using root elongation and biomass
bioassays, chemical analysis of tissues, and
ecological surveys.

* For the legless lizard, the potential for
decreased biomass of litter organisms (part of
the diet of legless lizard) was assessed by
measuring and comparing the biomass and/or
taxonomic diversity of litter organisms at
sites and at litter reference locations.
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« Litter and soil samples were analyzed and
chemical concentrations in litter were
compared to those in soil.

*  For the dusky-footed woodrat exposure
assessment, potential accumulation of
chemicals in reproductive portions
(i.e., seeds) of plants used as food sources
(e.g., oats and hottentot fig) were compared
to chemical accumulation in plants from
reference locations,

* Concentrations of inorganic and organic
chemicals In tissue samples from swrrogates
for the dusky-footed woodrat {i.e., deer
mouse) from designated sites and reference
areas were compared by comparing
maximum and arithmetic mean chemical
concentrations from site and reference
locations,

The basis for selecting indicator and surrogate
species is discussed in Section 2.0.

Characterization of
Ecological Effects Approach

1.4.2.2

Ecological effects were characterized using a
combination of benchmark values from the
literature (Section 5.3) and bioassay results.
Where available, benchmark values intended to
protect biota were identified for stormwater,
sediment, soil, and plants. For terrestrial animal
benchmark values, critical toxicity values based
on appropriate endpoints were developed from
the literature and compared with estimated
exposure doses. Examples of benchmark values
are no observed adverse effects levels (NOAELs);
toxicity reference values (TRVs); regulatory
levels; or taxa-specific levels from the scientific
literature.

Ecological effects based on bioassays were
quantified for buckwheat plants at Site 3 and for
stormwater runoff basewide. The buckwheat
bioassays are discussed in Section 6.0; the
stormwater bicassays are discussed in

Section 5.6.
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1.0 Introduction

1.4.3 Risk Characterization

Risk characterization consists of two steps: risk
estimation and risk description as described
below.
1.4.3.1 Risk Estimation

Risks were estimated based on modeled
concentrations in the quantitative ecological
screening assessment (Section 5.0). Risks were
estimated using measured concentrations in the
quantitative ecological screening assessment
(Section 6.0). In risk estimation, potential
exposure doses or tissue concentrations are
compared with appropriate benchmark values
(stressor-response profiles) to estimate the
potential for adverse effects and toxicity
quotients are calculated. Toxicity quotients can
be widely applied for screening purposes

{Suter, 1986) and are defined as the ratio of
expected environmental concentrations to
toxicological benchmark concentrations (e.g.,
TRVs). Toxicity quotients were used to compare
soil, plant tissue, litter, rodent tissue, and lizard
tissue data with appropriate benchmarks.
Examples of this approach include:

* Estimates of COPC concentrations in soil at
sites were compared to benchmarks for
phytotoxic effects in plants. Benchmarks are
available from Kabats-Pendias and Pendias
(1984) and Argonne National Laboratory
(EPA, 1980c¢; Sectian 5.3)

* The potential for adverse effects on
buckwheat growth at Site 3 was assessed
using plant bioassays. The criterion for
possible adverse effects on plant growth was
decreased root growth correlated with metals
concentrations in soil and plant tissues.
Following the root elongation bioassay, plants
were grown to maturity, biomass was
measured, and the plants were analyzed for
COPCs. The biomass values and COPC
concentrations were compared with biomass
values and concentrations of COPCs in
control plants grown in soil from reference
locations.

« To estimate risk for the terrestrial assessment,
the calculated lifetime exposure doses
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estimated in the quantitative ecological
screening assessment were divided by
appropriate toxicity benchmark values to
derive hazard quotients for effects other than
cancer (Section 5.0).

Uncertainties associated with risk estimation are
discussed qualitatively in Sections 5.7 and 6.0.
1.4,3.2 Risk Description

Risk description is presented in Section 7.0,
where conclusions are made using all data in a

weight-of-evidence approach, as recommended
by EPA {1992)).

Because the screening assessment uses maximum
concentrations of each of the COPCs and
assumed that the indicator species will be
continuously exposed for their entire lifetimes,
no further action is planned for the site if the
estimated hazard indi¢es were calculated to be
less than 1.0. If the risks calculated using the
conservative screening assumptions were
substantially greater than 1.0, additional efforts
were undertaken to assess whether the
assumptions used to estimate the risks accurately
raflect conditions at the site. These additional
activities are described in the quantitative
ecological risk assessment (Section 6.0). This
step allowed further focusing of additional
analysis and risk characterization on those sites
with hazard indices greater than 1.0.

The results of the plant screening assessment are
presented in Section 5.5. Because of the
conservative nature of this assessment, hazard
indices less than 10 were assumed to indicate
that no additional efforts to assess plants were
necessary at a site. Hazard indices greater than
10 indicated the need for further analysis.

For aquatic receptors, the likelihood of runoff
reaching the watersheds of concern, the
contribution of site related chemicals, and actual
toxicity and potential dilution of runoff were
evaluated in order to evaluate whether actual
effects might occur (i.e., a complete exposure
pathway exists).

For terrestrial receptors, hazard indices were
calculated using site soil and outfall sediment for

Basewide
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In Volume IV, Baseline Ecological Risk Assessment, add the following sentences to the end of the
first paragraph in the first column of Page 8, Section 1.4.3:

Risk estimation, as described below, consists mainly of a toxicologically based assessment that
compares exposure concentrations to toxicity benchmark values. In the risk description phass,
these toxicological effects are extrapolated to evaluate possible ecological impacts to higher
levels of organization.

In Volume IV, Baseline Ecological Risk Assessment, replace the second paragraph in the second
column of Page 8, Section 1.4.3.2 to read:

Risk description is presented in Section 7.0. In order to evaluate the ecological implications of
the {oxicological effects predicted during risk estimation, the results of the risk estimation phase
and all other data for the site are used in a weight-of-evidence approach, as recommended by
EPA (1992j), to formulate conclusions.

In Volume IV, Baseline Ecological Risk Assessment, replace the third paragraph in the second colunn
of Page B, Section 1.4.3.2 to read:

For the mammal and plant screening assessments (Sections 5.4 and 5.5, respectively), no
further action was planned for a site if the estimated hazard indices wero less than or oqual to
1.0 because the maximum COPC concentrations were used, and it was assumed that the
indicator species would be continucusly exposed io these maximum concentrations for their
entire lifetimes. If the risks estimated using these conservative assumptions were greater than
1.0, additional efforts were undertaken to assess whether these assumptions accurately reflected
conditions at the site. These additional activities are described in Section 6.0, the quantitative
ecological risk assessment, These activities allowed further focusing of additional data
collection, analysis, and risk characterization on those sites with hazard indices greater than
1.0. For the sites where the calculated risks were substantially greater than one following
additional data collection and analysis, additional evaluations were conducted including
comparisons with background concentrations from sampling of reference locations and levels
from the literature (Sections 6.2 and 6.4). For sites where potential impacts were still identifiod
in the terrestrial assessments following these evaluations, the ecological significance of the
potential effects, the nature and magnitude of the effects, the spatial and temporal patterns,
and the potential for recovery were evaluated (Section 7.0) in order fo assess whether the
predicted toxicological effects would translate to ecological impacts on biota.

. In Volume IV, Baseline Ecological Risk Assessment, delete the fourth paragraph in the second
column of Page 8, Section 1.4.3.2,
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1.0 Introduction

sites not addressed in the terrestrial assessment
{(PHA sites). Hazard indices less than 1.0
indicate no potential impacts at those sites. The
results of this screening assessment are presented
in Section 5.6.

1.5 Assumpilons Used in the
ERA

The general assumptions used as a basis for
conducting the ERA are as follows:

+ Site-specific and basewide chemical and
biological data have been collected for many
years at the base. These data were used as
the basis of the conceptual site model.

* Site-specific data collected at the base were
used for the ERA. Samples were taken at and
around chemical source areas. The ERA
focused additional collection of data to meet
the objectives of the evaluation.

* The scope outlined herein was not directed
toward assessing damage or injury resulting
from development by the Army, interruption
of services (e.g., fisheries), or collection of
data that may be necessary for conducting a
Natural Resource Damage Assessment
(NRDA).

* Nonpoint sources of chemicals {e.g., from
roadways, paved areas, the mammal
eradication program, landscaped areas, or
agricultural areas) were considered in
evaluating the results of the assessment;
justification for consideration and/or
application of these data are provided where
appropriate.

*  Because collection of threatened or
endangered species, prey, and other food
items, or shelter for special status species is
generally not allowed under the Endangered
Species Act, other indicator species were
typically used. However, permission was
obtained to sample, with supervision,
buckwheat on Site 3.

* Cuwrrent and future ecological impacts were
evaluated. The assessment of current
impacts did not consider any remedial action
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at the sites (i.e., "baseline" conditions).
Assessment of the potential for future
impacts due to site-specific chemical
concentrations assumed that the Interim
Actions (LAs) planned at this time had been
implemented. Future land use assumptions
were based on the current reuse plan

(COE, 1994).

Other specific assumptions are provided, where
applicable, throughout this volume.

1.6 Limitations of Approach

In 1991, Fort Ord was placed on the Base
Realignment and Closure List and Congress
passed Public Law 102-190 (the Panetta Bill),
which requires federal installations on the 1991
Base Closure List to submit a Draft Final RY/FS
by December 5, 1994. In June 1992, Fort Ord,
the COE, and HLA developed an Action Plan for
the Environmental Restoration Acceleration at
Fort Ord (Fort Ord et al., 1992). The action plan
outlined an accelerated RI/F'S approach intended
to result in the completion of the RYFS by the
Congressionally mandated deadline. The action
plan was also designed to meet the needs of the
regulatory agencies (agencies) overseeing the
characterization and remediation activities and
the local socioeconomic need to turn over
property for reuse as quickly as possible.

One effect of the Panetta Bill is to cause the ERA
to be completed in a shorter period of time than
would otherwise be the case. The abbreviated
period for completing the ERA limited analysis of
some of the recommended ecological endpoints
{e.g., there was not sufficient time to establish a
database of seasonal population cycles);
therefore, the assessment is a "snapshot" in time,
considering at most 10 months of data. In
addition, the 1994 drought and other seasonal,
natural, and anthropogenic influences on the
ecosystem have resulted in impacts to sites under
investigation that may have masked any chemical
impacts, These limitations are discussed in
applicable portions of the text, along with
possible impacts to data interpretations.

Basewide
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2.0 PROBLEM FORMULATION

The following sections describe components of
the problem formulation phase. Section 2.1
outlines data quality objectives used to focus
sampling and analysis programs to obtain data
that will fulfill the goals of an investigation (i.e.
address the endpoints of the ERA). Secticns 2.2
through 2.5 present the results of the problem
formulation phase.

2.1 Overview of Data Quality
Objectives (DQOs)

The DQOs (EPA, 1993c) were used throughaut
the ERA; the components of the DQO process are
described below and sections where they were
used are referenced.

The components of the EPA data quality
objectives process can be listed as follows:

« State the problem

» Identify the decision

+ Identify inputs to the decision

-+ Define study boundaries

* Develop a decision rule

*  Specify limits on the decision errors

*  Optimize the design for obtaining data

The problem can be stated as follows:

*  What are the current or futurs levels of
impacts to natural (e.g. biological and
ecological) resources at Fort Ord from the
presence, observed concentrations, and
distribution of chemical and other stressors
resulting from Army activities at the base?

Components of this problem are listed below.

+ Previous studies have described
contamination in terms of concentrations of
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chemicals at a number of locations
designated as sites.

* On the basis of the results of toxicity testing,
chemicals at concentrations potentially toxic
to freshwater organisms have been identified
at some watersheds.

* Locations where chemicals had been
identified were grouped on the basis of
similar habitat characteristics and conceptual
site models (CSMs) were developed
(Section 2.2). A general CSM was developed,
with group-specific conceptual models
developed as subsets of the general model.
Possible exposure pathways were identified
in the group-specific conceptual models.
Specific exposure scenarios are developed in
Section 5.0,

In order to identify the decision (i.e., the key
questions to be addressed in order to proceed),
assessment and measurement endpoints were
developed (Section 2.2} and receptors identified
{Section 2.4) as part of the conceptual site model
(Section 2.2); these are presented on a site-by-site
basis in Section 4.0. Endpoints incorporate
receptors and COPCs, and are developed as null
hypotheses. If null hypotheses are rejected,
impacts are considered to be present and the
magnitude of the impacts is further addressed.

Inputs to the decision include identifying data
needs (Section 4.0 and 5.8) and analytical
methods (Appendix F) in order to address the
endpoints. Benchmark values are developed as
well (Section 5.3).

Study boundaries are identified by characterizing
the nature and extent of chemical contamination.
Investigations of spatial boundaries included
sampling at different depths at and around the
source based on previous site use, as discussed
in Section 2.5. The temporal extent of the study
includes the period of sampling. Due to the
abbreviated schedule of the study, samples were
not taken in different seasons with the exception

Basewide
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2.0 Problem Formulation

that stormwater was collected during
two different rain events (Section 5.8).

Parameters and action criteria to be included in
decision rules are described in the development
of measurement endpoints {Section 2.2).

Decision rules for the measurement endpoints are
described as part of risk characterization
(Sections 5.0, 6.0, and 7.0) on a site-by-site basis.
Decision rules and action criteria for
recommending remedial action based on
ecological risk assessment alone were developed
as part of the FS for appropriate areas of the base.

Limits on decision errors are discussed as
uncertainties in Section 5.0 and 6.0.

The DQOs are iterative in nature, allowing the
design for data collection to be optimized at each
stage, as discussed on a site-by-site basis in
Sections 4.0 and 5.8.

2.2 Formulation of Conceptual
Models and Endpoint
ldentification

The major components of the problem
formulation step are conceptual model
development, and assessment and measurement
endpoints identification (discussed below) as well
as selection of indicator species (Section 2.4} and
selection of chemicals of potential concern
(Section 2.5).

2.2.1 Generalized Conceptual Site
Model

This section describes the generalized conceptual
site model; group-specific conceptual models
were developed for sites and areas

(e.g., watersheds) by habitat type. Several habitat
types were identified on the base; any one site
may include up to several habitat types.

The Fort Ord site characterization reports
describe the chemicals identified at the sites on
the base in terms of groundwater fate and
transport and potential human health effects.
Metals and organic chemicals are described as
being heterogeneously distributed in the soit.
Chemicals of potential concern (COPCs) were
grouped as follows: metals, pesticides and
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herbicides, polycyclic aromatic hydrocarbons
(PAHs), dioxins and furans (CDDs and CDFs),
volatile organic compounds (VOCs), and other
analytes (e.g., oil and grease or total petroleum
hydrocarbons [TPH]). For most sites, sources
were typically identified as localized, such as
spills or discharges. Chemicals may have moved
toward or into groundwater or offsite with
stormwater runoff.

This ERA defines the site-specific plant and
animal communities potentially at risk as the
communities on the sites, which are part of the
larger basewide and regional communities and
ecosystems, Site communities share many
attributes, though each is treated individually
herein. Most sites are terrestrial, although
aquatic and marine habitats occur on or near the
base.

The climate is seasonally dry, which affects
pathways, movement of chemicals from the sites,
and methods of analysis. Precipitation between
July 1992 and June 1993 was high, and that year
was preceded by several years of drought. Based
on precipitation data, 1994 was also a drought
year,

Chemicals may enter plants through root uptake.
Some chemicals bioconcentrate in plant tissues.
Plants also form part of potential exposure
pathways for herbivores via ingestion and for the
litter decomposer community through loss of
vegetative structures (e.g., leaves, twigs, and
branches), loss of reproductive products

{e.g., pollen, fruit, and seeds), and death. Some
plants are species of concern (see Draft Basewide
Biological Inventory, dated December 9, 1992, and
the Draft Ecological Risk Assessment Work Plan,
dated September 27, 1993) and are described
where applicable to individual sites in
subsequent sections.

Litter, composed of beth plant and animal
products, supports decomposer communities.
Fungi, bacleria, and microorganisms decompose
litter, and form the base of a food web that may
support larger organisms including vertebrates.
Bioaccumulation is a potential pathway through
the litter food web to vertebrates. On Fort Ord,
black and silvery legless lizards, species of
special concern, occur near the soil surface under
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2.0 Prohlem Formulation

litter. As such, they are considered part of the
decomposer food web. Some bird species depend
on the decomposer food web. Decomposers may
be exposed to chemicals both through direct
contact with soil and indirectly through the litter.
Legless lizards and some birds are species of
concern on some sites (Sections 4.0).

Ingestion of living plants is a potential route of
exposure for herbivores, including seed eaters.
At Fort Ord, species of concern that may be
exposed to chemicals through plants include
Smith's blue butterfly, the dusky-footed woodrat,
and some birds. Such species are addressed on a
site-specific basis for sites where they may occur.
Herbivore populations are prey (food sources) for
carnivores and may provide a pathway for
exposure through biomagnification.

Carnivores of potential concern at Fort Ord
include mammals such as the gray fox, coyote,
and American badger, and birds such as hawks,
“kites, golden eagles, vultures (which are
omnivores), loggerhead shrikes, and owls. Some
of these species require large territories compared
to the size of most sites, which tends to lessen
their potential exposures to site-related
chemicals.

For scoping purposes, three terrestrial groups of
sites were identified based on general habitat
characteristics: Coastal Sites, Inland Partially
Disturbed Sites, and Inland Disturbed Sites.

The classification criteria for each terrestrial
group are:

+ (Coastal Sites

- Presence of dune habitat on sites adjacent
to the ocean

* Inland Partially Disturbed Sites
- Majority of the site is unpaved

- . Onsite plant communities are not limited
to upland ruderal and landscape

+ Inland Disturbed Sites

- Majority of the site is paved
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- QOnsite plant communities are limited to
upland ruderal and landscaped.

Separate conceptual site models and endpoints
were Initially developed for each group; however,
the conceptual models for the inland sites were
combined. Models were also developed for
Monterey Bay and the Salinas River, which may
receive runoff from stormwater outfalls. The
coastal and inland conceptual models are
described in Sections 2.2.2 and 2.2.3 and include
evaluations of potential effects from chemicals in
soil at stormwater outfalls to terrestrial receptors.

Assessment and measurement endpoints were
identified for each conceptual site model. An
assessment endpoint is defined by EPA (1992)) as
"an explicit expression of the environmental
value that is to be protected.”" A measurement
endpoint is defined by EPA (1992)) as "a
measurable ecological characteristic that is
related to the valued characteristic chosen as the
assessment endpoint. Measurement endpoints
are often expressed as the statistical or arithmetic
summaries of the observations that comprise the
measurement."
2.2.2 Coastal Sites

The coastal sites conceptual model is shown on
Plate 2.1. Chemicals (mostly metals) have been
identified in soil at the three coastal sites

(Sites 1, 2, and 3). Two species of concern,
both special-status species, have been identified
at these sites: the Smith's blue butterfly and the
black legless lizard. The butterfly depends on
buckwheat in both its larval and adult stages.
Black legless lizards feed on insects and other
species assumed to be part of a litter-based food
web. The black legless lizard also represents
species feeding on at least the secondary trophic
level of a litter-based food chain, Because the
black legless lizard is an endangered species, a
swirogate species was chosen for sampling,

Loggerhead shrikes and California gulls were
identified as bird species of concern, primarily
because their breeding areas are generally
isolated islands on large fresh or saline lakes.
California gulls occur commeonly on the base but
are likely to use the site only for resting; the
gulls feed either offshore as avian marine
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2.0 Problem Formulation

predators or inland at large sources of garbage
such as active landfills. Because the California
gull is migratory and exposed garbage has not
been associated with chemical use at any of the
sites, this bird was not selected as a target
species in the conceptual models.

The loggerhead shrike, a raptor, is likely to feed
in terrestrial areas around the coastal sites. It
may consume lizards, which are primarily part of
the litter-based food web, and rodents, which are
known to feed primarily on grain and other plant
products. This bird was selected as a potential
target species in the conceptual models.

At Site 3, eroded spent shot fragments, composed
mostly of lead, have been found on the dunes.
Shorebirds, which are found on the high energy
beaches between high tide and low tide, are not
continuously exposed to lead and therefore were
not selected as an indicator species. Doves are

. found primarily on the dunes and are therefore
potentially exposed to lead more directly. Doves
pick up small pebbles and stones that lodge in
their crops. The birds use the pebbles to help
grind and digest their food, Doves are known to
produce "bird milk" to feed their young, which
could provide a potential lead exposure pathway
for second generation doves.

In conceptual models, species of concern can be
represented by other natural populations in the
same trophic level. For example, potential effects
on the western fence lizard may be used to
represent effects on black legless lizard
populations; various observations concerning the
western fence lizard would be the measurement
endpoints, and extrapolation to potential effects
on the black legless lizard would comprise the
actual assessment endpoints. Species identified
for evaluation in this conceptual model are
expected to be directly exposed to chemicals at a
site on a long-term basis, and therefore provide

. conservative estimates of exposure. Therefore,
this conceptual model implicitly assumes that if
no adverse effects are predicted for the
representative measurement species (e.g., western
fence lizard), then no adverse effects would be
predicted for species at the same trophic level
(e.g., legless lizard). This also assumes that
represented and unrepresented species are
equally sensitive to a given chemical.
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Assessment endpoints and associated
measurement endpoints developed based on the
coastal sites conceptual model are presented in
Table 2.1, Taxa addressed by the endpoints are
plants (especially buckwheat), Smith's blue
butterfly, black legless lizards, small rodents
such as the deer mouse that may feed on plants
from the coastal habitats, raptors that may feed
on lizards and rodents from the coastal habitats
(e.g., loggerbead shrike), and foxes that may feed
on plants, sma)l mammals, and birds. The
investigations for some measurement endpoints
addressed multiple assessment endpoints.
Endpoints are worded in terms of null
hypotheses; the decision criteria are therefore
built inte the endpoints.

For plants, measurement endpoints include soil
metal concentrations above background levels,
organic chemical levels above detection limits
and levels detected at reference areas, any
chemical concentrations above soil screening
values (Section 5.3), and predicted or measured
accumulation of chemicals in plant tissue above
benchmark levels.

For the Smith's blue butterfly, measurement
endpoints focused on the dune and coastal
buckwheat on which the butterfly depends,
Plant endpoints described above were also
applied to buckwheat or a surrogate.
Investigations related to Smith's blue butterfly
were conducted at Site 3 (Table 2.1).

Black legless lizards feed on insects that are part
of the litter-based food web. Endpoints related to
exposure of, and through, the litter food web
include comparisons between concentrations of
chemicals in litter, the litter community, and
lizards (i.e., black legless lizard surrogates) at
sites as compared to reference locations.

Migratory mourning doves were identified as
birds that could have ingested pebbles and thus
may have been exposed to metals by ingesting
spent shot fragments at Site 3. Published
information on ingestion rates and toxicological
effects was used to assess the potential for
adverse effects to mourning doves from
chemicals at Site 3.
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2.0 Problem Formulation

Because neither threatened, endangered, or listed
species nor their food sources should be sampled,
measurement endpoints were assessed by using
surrogate species and by sampling soil and biota
on sites and in reference locations. However,
approval was obtained for supervised sampling of
the buckwheat on Site 3. For assessment
endpoints that required either estimates of
concentrations or comparisons between site and
reference locations, experimental designs for
sampling were developed. Assessment endpoints
that related chemical exposure and biological
response (e.g., plant growth) were addressed
through bioassays (e.g., root elongation bioassay)
and subsequent tissue analysis for confirmation
of uptake.

The terrestrial assessment endpoint evaluated for
the outfalls is that exposures of rodents to
site-related chemicals are associated with no
adverse effects. The measurement endpoints
used to evaluate this assessment endpoint
included a comparison of the chemical
concentrations at upland outfalls with
background concentrations and toxicity criteria
based on published literature (hazard indices).

Inland Sites Model and
Endpoints

. 2-2.3

The inland sites conceptual model! for the

~ 30 inland sites was adapted from the basewide
conceptual model. Plate 2.2 shows the
conceptual model for the inland sites, with the
exception of Site 39. The conceptual site model
for Site 39 is shown on Plate 2.2a, and includes
mourning doves that could ingest bullet
fragments. Species of concern at the inland sites
include the dusky-footed woodrat (a rodent),
silvery legless lizard, California horned lizard,
California quail, raptors such as the loggerhead
shrike, hawks (e.g., red-tailed hawk, northern
harrier, and black shouldered kite), owls

(e.g., burrowing owl), and golden eagle, and
carnivores such as the foxes and coyotes. The
inland sites conceptual model is similar to the
coastal site model except as noted below.

The following pathways evaluated for coastal
sites are not applicable to the inland sites:
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« Possible ingestion of soil containing spent
shot fragments at all sites except Site 39 (no
trainfire ranges occur on the other inland
sites)

» Possible ingestion of buckwheat by the
Smith's blue butterfly (the butterfly only
inhabits Site 3).

The following additional pathways are relevant
to the inland sites model:

* Possible ingestion of plant parts (annual
grasses/seeds) by California quails and dusky-
footed woodrats

* Possible ingestion of California quail b]lz
raptors.

As for the coastal sites model, species of concern
were considered representative of other natural
populations on the same trophic level.
Therefore, the model implicitly assumes that
unrepresented species occupy trophic niches
similar to those of represented species, as
discussed above.

Assessment endpoints and associated
measurement endpoints were developed based on
the inland sites conceptual model and are
presented in Table 2.2. The taxa addressed by
the assessment endpoints are plants (especially
oats), lizards (such as the silvery legless lizard
and the California horned lizard), California
quail, dusky-footed woodrats, gray foxes, raptors
{such as loggerhead shrikes, hawks, golden eagle,
and owls), and mowrning doves.

The terrestrial assessment endpoint evaluated for
the outfalls is that exposures of rodents to
site-related chemicals are associated with no
adverse effects. The measurement endpoints
used to evaluate this assessment endpoint
included a comparison of the chemical
concentrations at upland outfalls with
background concentrations and toxicity criteria
based on published literature (hazard indices).

As for the coastal sites model, the investigations
for some measurement endpoints addressed
multiple assessment endpoints and surrogate
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In Volume IV, Baseline Ecological Risk Assessment, replace the second sentence in the second
paragraph of the second cohunn of Page 14, Section 2.2.3 with the following sentences:

Thersfors, the model assumes that the species assessed have similar feeding habits and habitat
requirements and are similar in sensitivity to a given chemical as other species at the same
trophic level. In addition, it is assumed that any potential toxicological or ecological impacts
predicted for one species within a trophic level will translate to toxicological or ecological
effects for other species within the same trophic level.

Volume IV Harding Lawson Assoclates BERA
14r

T34939-H
October 13, 1995



: P



In Volume IV, Baseline Ecological Risk Assessment, replace the bullets starting at the bottom of the
first column of page 15 and ending on page 16, Section 2.3 with the following bullets:

. No known “historical' chemical or other uses by the Army

. Not downgradient of any known sources of chemical release

° Representative of habitat un der evaluation

. Similar soil type to areas under evaluation

. Similar nonchemical stressors

. Similar introduced species, both qualitatively and quantitatively

. Similar microhabitats to those under evaluation.
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2.0 Problem Formulation

species were used to obtain measurement
endpoints.
2.2.4 Monterey Bay

The conceptual model for Monterey Bay is shown
on Plate 2.3. The only potential pathway
evaluated in the ERA is that of stormwater
releases to the bay. The other pathways are
described in the Enhanced Preliminary
Assessment of Monterey Bay (EnPA) dated
(October 27, 1994,

Site-related chemicals may be discharged into
Monterey Bay from three sources at the base:
stormwater discharge pipes at the beach,
stormwater discharges from two former sewage
treatment plants (Sites 1 and 2), and groundwater
seepage in the intertidal zone. Discharge of
water and sediments to the bay through the pipes
depends on rain, which occurs seasonally;
samples were collected during two rain events in
the winter of 1994 (Section 5.6). Groundwater
samples are discussed in Section 5.6 as well.
Upland areas also receive runoff during rain
events, and may be another potential exposure
pathway to terrestrial receptors.

Chemicals in sediment and stormwater entering
the bay will be influenced by current dispersal as
described in the EnPA. Currents are likely to
disperse chemicals rapidly throughout the bay
and deposit sediments in the Monterey
submarine canyon. It is likely that chemicals
would be diluted to non-detectable levels prior to
reaching receptors, putting them below toxic
levels. Potential receptors include marine aquatic
invertebrates and fish.

Assessment and measurement endpoints for the
outfalls are presented in Table 2.3, The
assessment endpoint evaluated for the bay is that
exposures of aquatic receptors such as

_ invertebrates and fish to site-related chemicals
are associated with no adverse effects. The
measurement endpoints used to evaluate this
assessment endpoint included a comparison of
the concentrations of site-related chemicals with
background concentrations and benchmark
concentrations (BCs; Section 5.3) based on
published literature, an analysis of stormwater
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toxicity (Section 5.6), and an analysis of dilution
factors (Section 6.0).

2.2.5 Salinas River

The conceptual model for the Salinas River is

shown on Plate 2.3; the only relevant pathway
shown on the plate is that of stormwater releases
to the river. If runoff from the base reaches the
river, long-term effects would be most likely to
occur from concentrations of site-related
chemicals in sediments and stormwater.
Currents in the river are likely to disperse
chemicals rapidly, diluting them to non-
detectable levels prior to reaching receptors and
putting them below toxic levels. Potential
receptors in the Salinas River include freshwater
aquatic invertebrates and fish.

Assessment and measurement endpoints for the
outfalls are presented in Table 2.3. The
assessment and measurement endpoints for the
river are the same as those for the bay. Results
of these assessments for the Salinas River outfalls
are presented in Section 5.6.

2.3 Reference Area Selection
and Application

Reference areas are areas of no known
contamination where soil and biota were
collected to be used as comparison to soil and
biota collected at sites, Reference areas were
used in this ERA in two different capacities:

* To compare inorganic chemical
concentrations in soil from sites with
inorganic chemical concentrations
representative of background

* To compare tissue concentrations and
bioassay results for selected organisms at
reference areas and contaminated sites.

The first of these uses was defined in the Draft
Final Basewide Background Soil Investigation,
dated March 15, 1993. The latter use is
discussed here. Appropriate reference areas were
selected using the following criteria:

* No known "historical" chemical or other uses
by the Army

Basewide
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2.0 Problem Formulation

+ Not downgradient of any known sources of
chemical release

+  Similar soil type to areas under evaluation

* Representative of the habitat under
evaluation, including similar nonchemical
stressors

*  Similar introduced species, both qualitatively
and quantitatively

*  Similar microhabitats to those under
evaluation.

Not ail of these criteria may be met for any one
area; additionally, one location may serve as a
reference area for more than one site based upon
ecological and physical features. Agency
participation was sought in selecting appropriate
reference areas incorporating as many of these
criteria as possible. Based on these criteria, one
veference area was selected for each plant
community type under evaluation, including
central maritime chaparral, coast live oak
woodland, and upland ruderal. Detailed
descriptions of the reforence areas can be found
in Section 6.0,

2.4 Indicator Species Selection

Indicator species were selected on the basis of
the conceptual models and measurement and
assessment endpoints discussed in Section 2.2
using the approach presented in the Draft Work
Plan, as modified in the PHAZ2 Draft Data
Summary and Work Plan Addendum. This
section summarizes the criteria used to select
indicator species and lists the plants and animals
identified as potential indicator species for
quantitative evaluation. Site-by-site exceptions to
this list of indicator species are discussed where
applicable in Section 5.0.

2.4.1 Selection Criteria

Indicator species were selected based on their
potential for being highly exposed in light of the
objectives identified in the endpoints discussion
(Section 2.2). The following criteria {consistent
with methods described by Suier, 1993) were
used to select indicator species:
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* The species should cccupy important nodes
n the ecosystem food web

* The species should be abundant throughout
the study area, including the reference
locations

* The species should be abundant enough to
provide adequate samples for analysis

» The species should be easy to collect

*  The organisms should have relatively small
home ranges in corder to relate body burdens
to specific sites

* The species should exhibit a relatively
constant correlation between chemical
concentrations and body burdens across sites

+ The species should persist at the maximum
concentrations encountered in the
environment

* The species should be long-lived enough to
provide chronically exposed individuals.

It was not practicable to mest all listed criteria
for all indicator species selected. The criteria are
listed in relative order of importance; all selected
species met at least the first four criteria. Except
for the carnivores selected, indicator species also
met the fifth criterion. Sensitivity to COPCs at
Fort Ord was not addressed by the selection of
indicator species as much as by the endpoints
selected in developing benchmark values
(Section 5.3). Plants and animals selected as
indicator species are discussed separafely below.
2.4.2 Plants

Plant communities at the Fort Ord sites have
developed in response to climate, soil, hydrologic
regimes, land use, and disturbance histories.
Field observations indicate that with few
exceptions, populations of plant species tend to
cccur in patches rather than continuously. Patch
size Is often reflective of disturbance history and
length of time since disturbance. The occurrence
and distributions of plant species and
communities are in transition in response to past
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three bullets must be mef, One location may serve as a reference area for more than one site
based on ecological and physical features.
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2.0 Problem Formulation

practices during the Army's occupation and
current uses since the base has been deactivated.

These processes, in combination with current
weather patterns and climatic cycles {1994 is a
functional drought year following an abnormally
wet year), are problematic both in retrospect and
prospect because what constitutes the botanical
resources of a particular site are transitory and
ephemeral.

Ideally, indicator species would include a
herbaceous plant, a grass, and .a shrub. However,
to maximize the value of data taken within the
available timeframe, plant indicator species were
selected that occur throughout Fort Ord and
produce materials that serve as food sources for
small mammals that were chosen as indicator
species and are the prey base for higher trophic
levels. These plants are common annual grasses
and iceplant.

Common annual grasses typically have more
diffuse root systems than woody species and
therefore are more likely to be exposed to
chemicals in surface soil than are woody species.
Small vertebrates (mammals) feed on both the
seeds and shoots of annual grasses, Small
vertebrates also feed on the flowers, seeds, and
new shoots of iceplant, making this abundant

plant an appropriate non-grassy indicator species.

On the basis of this information, the plant
indicator species, from most preferred to least
preferred, are as follows:

*  Avena fatua {wild oat) or A. barbata (slender
wild oat)

* Carpobrotus edulis {hottentot fig) or
Drosanthenum floribundum (iceplant)

*  Bromus carinatus (California brome)
*  Bromus diandrus (ripgut grass)

*  Poa douglasii (sand-dune bluegrass; coastal
sites only)

*  Ammophila arenaria (European beachgrass;
coastal sites only).
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Plants were selected as specific indicator species
for each site based on the results of plant
collection field activities. Based on these results,
wild oat was selected as the plant indicator
species.
2.4.3 Animals

Animal indicator species were selected using the
criteria presented in Section 2.4.1 and on the
conceptual models and endpoints discussed in
Section 2.2. Small mammals were selected as
specific indicator species for each site based on
results of the trapping effort. The following
rodent species met the selection criteria for
indicator species since they could serve as a food
source for carnivores and would consume the
plant indicator species as selected for Fort Ord:

*  Peromyscus maniculatus (deer mouss)
*  Mus musculus (house mouse)
«  Microtus californicus (California vole)

* Dipodomys hesermanni (Heerman's kangaroo
rat)

*  Spermophilus beecheyi (California ground
squirrel)

*  Reithrodontomys megalotis (western harvest
mouse).

Based on trapping results, the deer mouse was
selected as the indicator species representing
small mammals for this phase of the assessment
because of its presence at the sites and its
relatively small body weight (compared to, for
example, the California vole [Burt and
Grossenheider, 1976]}. The body weight of a
dusky-footed woodrat is ten times that of the
deer mouse, making the deer mouse more highly
exposed; this adds to the conservatism of the
assessment. The deer mouse has a similar diet,
lifespan, and home range to the dusky-footed
woodrat.

Mamnals occupying higher trophic levels were
also selected as indicator species although no
trapping was conducted for these species;
exposures and possible risks to these species are
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2.0 Problem Formulation

based on modeling. The following species were
selected as indicator species representing
carnivorous and/or omnivorous mammals:

* Red fox (Vulpes vulpes)
* Gray fox {(Urecyon cinerecargenteus).

For this quantitative ecologica} screening
assessment, the gray fox was selected as the
indicator species. The gray fox is present at the
inland sites and is similar in body weight, dietary
habits, and home range to the red fox, making it
applicable to the coastal sites where the red fox
is found.

For all sites except Sites 3 and 39, birds were not
selected as indicator species because they range
over too large an area to allow for direct
correlation with specific sites, they are
special-status species, and/or they are migratory
and therefore potentially exposed to chemicals
from many areas outside of Fort Ord. In
addition, toxicity data for birds is scarce,
especially for organics. As a special case for
Sites 3 and 39 mourning doves were selected as
an indicator species because they may ingest
-bullet fragments and retain them as grit in the
gizzard.

The lizard species listed below were selected as
indicatar species because they were similar in
size and diet to the legless lizard and were
abundant at Fort Ord. The species can be listed
as follows:

¢ Sceloporus occidentalis (western fence lizard)
* Uta stansburiana (side-blotched lizard)

*  Garrhonolus casruleus (northern alligator
lizard)

*  Gerrhonotus multicarinatus (southern alligator
lizard).

However, no lizards were evaluated in this phase

of the assessment for the following reasons:

* Toxicity information on lizards is not readily
available
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*  Small mammals are expected to be more
highly exposed to COPCs

s Field collection of lizards was unsuccessful
(see Section 6.0).

Impacts to lizards are estimated in Section 6.0
using data from leaf litter samples.

2.5 Chemicals of Potential
Concern Selection

COPCs for the ERA were identified using the
approach presented in the Draft Work Plan, as
modified in the PHA2 Draft Data Summary and
Work Plan Addendum. The following
summarizes the COPC selection approach.

As stated by EPA (1985b, ¢), all detected
chemicals should be considered for risk
evaluation. Where this is not practical, COPCs
should include the most prevalent, mobile,
persistent, and toxic chemicals detected at a site.
In the approach used for this assessment, all
detected chemicals were conservatively
considered for inclusion as COPCs, regardless of
their prevalence.

The factors considered in selecting COPCs
included:

* Comparison of detected concentrations of
inorganic chemicals with Fort Ord
background concentrations

+ Comparison of reported concentrations of
organic chemicals known to be common
laboratory contaminants with analytical
results for blank samples and detection limits

¢ (lassification of chemicals as tentatively
identified.

In addition, chemical-specific issues

(e.g., essential nutrients, coliform bacteria,
complex mixtures such as TPH) were evaluated
on a site-by-site basis and are discussed where
applicable. In general, complex mixtures

(e.g., TPH, oil and grease) were not selected as
COPCs for a given site if the following criteria
were met:
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2.0 Problem Formulation

* Polynuclear aromatic hydrocarbons (PAHs)
were included in the analytical suite

+ For TPH as gasoline, BTEX was included in
the analytical suite.

The following inorganic elements were not
generally selected as COPCs on the basis of their
low toxicity and/or essential nutrient status for
biota:

+  Sodium

* Chloride

+  Magnesium
+ Iron

*  Sulfur.

The three principal factors considered in
selecting COPCs for each site are discussed
below.

2.5.1 Comparison with
Background

Concentrations of metals detected onsite were
compared with background concentrations
identified in the Draft Final Basewide Background
Sail Investigation report dated March 15, 1993.
Metals detected at concentrations below
background were excluded from further
evaluation because they occur naturally at

Fort Ord.

Two sets of background concentrations for metals
are reported in the Draft Final Basewide
Background Soil Investigation report; one for
shallow soil (0 to 2 feet bgs), and one for deep
soil (greater than 2 fest bgs). Three depth
intervals were identified as relevant for ecological
receptors:

* 0 to 0.5 foot bgs; relevant for surface-dwelling
organisms and plants with shallow root
systems

* 0.5 to 4.0 feet bgs; relevant for burrowing
animals and forbs and shrubs with deeper
roots
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* 4.0 to 10 feet bgs; relevant for trees with deep
Toots,

Shallow soil background concentrations were
used for comparison with chemical
concentrations in samples collected in both the 0
to 0.5 foot bgs and 0.5 to 4.0 feet bgs intervals
because shallow background samples were
collected in both depth intervals. Deep soil
background concentrations were used for
comparison with concentrations in samples
collected in the 4.0- to 10.0-foot bgs range
because deep background samples were collected
only in this depth interval, or deeper. Chemical
data for each site were divided into these three
categories for comparison with background
values; these tables are presented in Appendix A.
In all cases, maximum background
concentrations were compared with maximum
site concentrations, and mean background
concentrations were compared with mean site
concentrations. A chemical was retained as a
potential COPC for a given depth interval if
either the maximum or mean site concentration
exceeded the relevant background concentration.

For organic chemicals, site concentrations were
compared with concentrations from reference
locations, when available. All organic chemicals
were retained through this phase of the
quantitative ecological screening assessment
because data were not yet available from
refarence locations.

2.5.2 Comparison with Blank
Samples and Detection
Limits :

Consistent with EPA guidance (1989b), acetone,
methylene chloride, phthalate esters, and 2-
butanone are considered common laboratory
contaminants. Detected concentrations of these
chemicals were considered to be due to
laboratory contamination, and therefore these
chemicals were not selected as COPCs if the
following criteria were met:

* No known use of the chemical has been
identified at a site

* The chemical was detected below the sample
quantitation limit (i.e., was "j" qualified)
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* The chemical was detected in a sample at
less than 10 times the concentration detected
in the appropriate blank sample

s  The chemical was detected at less than 5
times the reporting limit.

The data tables presented in Appendix A include
all detected chemicals, including those meeting
these criteria. However, chemicals considered to
represent laboratory contamination are not
included as COPCs and are not quantitatively
evaluated.

2.5.3 Tentatively ldentified
Compounds

Tentatively identified compounds (TICs} were
present at several sites. TICs are listed for each
site in site characterization reports. In most
cases, TICs include relatively nontoxic alkanes
considered to be components of TPH. Because
TPH and PAHs were target analytes in most of
these cases, TICs were not separately evaluated.
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3.0 PRELIMINARY HAZARD ASSESSMENT 1 {PHA1)

The PHA1 evaluation was conducted to identify
sites and outfalls having potentially complete
exposure pathways. On the basis of this
evaluation, 20 sites were considered to have
complete exposure pathways and were further
evaluated in PHA2. Thirteen sites were
identified as requiring no further action because
exposure pathways were incomplete (Table 3.1).
Al]l null hypotheses of the assessment endpoints
were supported for these 13 sites because no
exposures were identified. All outfall locations
were evaluated for potentially compiete exposure
pathways for aquatic and terrestrial receptors.
On the basis of this evaluation, 8 outfall locations
were identified as having potentially complete
exposure pathways for aquatic receptors and

11 outfall locations were identified as having
potentially complete exposure pathways for
terrestrial receptors. These outfalls were
evaluated further as described in Section 5.8.

3.1 Methods

To evaluate the sitesfoutfalls for complete
exposure pathways in PHA1, HLA conducted
habitat surveys and evaluated validated soil and
sediment data; complete exposure pathways were
then identified using criteria listed in

Section 3.1.3.1 and 3.1.3.2. In general, for the
sites, soil data were used to evaluate the presence
of complete exposure pathways with respect to
terrestrial receptors. For the outfall locations, the
presence of complete exposure pathways was
evaluated with respect to terrestrial receptors
onsite and to aquatic receptors in Monterey Bay,
Pete's Pond, or the Salinas River.

3.1.1 Habitat Surveys

* An HLA botanist surveyed sites on
November 11 through 13, 1993, and an HLA
biologist surveyed sites on November 20
through 22; they also surveyed the sites on
December 11 through 13, 1993. All sites for
which environmental characterization
information was incomplete were surveyed.
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* Plants onsite and in the vicinity offsite were
identified and mapped in the field. The
exient of the survey varied at each site
according to the nature of the area {e.g., at
developed areas with little or no vegetation
offsite, surveys extended to the site
boundary; for less developed sites, surveys
included contiguous offsite areas having
plant communities).

*  Overt signs of stress to plants were recorded.
Items noted included discoloration such as
yellowing, wilted, or dead leaves; areas of
low population density relative to expected
density; low species diversity where not
expected; and overabundance of introduced
opportunistic species. The site-specific and
habitat-specific analyses did not identify
specific areas where plant communities could
be designated as stressed due to site chemical
concentrations; conditions such as
differences in substrate, physical
disturbances, location (e.g., next to roadways,
high traffic areas, landscaped areas that have
been fertilized, etc.) made interpretation and
application of these data difficult.

+ Plant communities were identified during the
PHA1 site surveys and delineated on site
maps.

These communities are:

- Upland ruderal (dry disturbed areas)
- Wet ruderal (wet disturbed areas)
- Landscaped
- Coast live pak woodland
- Central dune scrub
- Central maritime chaparral.
*  Outlying plant communities and small

patches of vegetation in developed areas were
identified using color aerial photographs

Basewide
21



3.0 Preliminary Hazard Assessment 1 (PHA1)

taken in 1986 (scale: 1 inch = 1,000 feet) +  "Sediment" (soil) data from inside drainage
and delineated on site maps. structures were used to evaluate potential
impacts to aquatic receplors.
* Each identified plant species was classified as
to special status and native versus »  "Sediment" (soil) data from outside drainage
introduced. structures were used to evaluate potential
impacts to terrestrial receptors.
* Animals were identified on the basis of visual
observations, including the presence of scat, 3.1.3 Identification of Complete
burrows, and track, and vocalizations Exposure Pathways
(e.g., bird songs).
Potentially complete exposure pathways were

* Animals possibly present in the plant identified for each site and outfall location using
community type{s) onsite, but not observed the criteria presented below. For species
during the survey, were also listed for each identified at the sites to be included in further
site. evaluation, complete exposure pathways need to

be present. In the absence of complete exposure

* Each observed and expected animal species pathways, endpoints provided in Tables 2.1, 2.2,
was classified with respect to special status. and 2.3 are not relevant.

3.1.2 Data Evaluation 3.1.3.1 Evaluation of Site Soils

* All chemical data for soil were divided on the The following criteria were used to identify
basis of depth below ground surface {bgs): potentially complete exposure pathways st sites,
surficial (0-0.5 foot bgs), shallow excluding the outfall locations:
(0.5-4.0 feet bgs) and deep (4.0-10.0 feet bgs),
corresponding to expected surface contact * Presence of vegetation (suitable habitat) and
and uptake by herbaceous plants, contact to other potential receptors (
subsurface soil and uptake by shrubs, and
uptake by trees, respectively. * Presence of site-related chemicals

* Data collected and validated on or before *  Presence of metals at concentrations above
December 31, 1993, were available for use in background

this assessment.
*  Presence of potential exposure points
+ All inorganic chemical concentrations in soil
and sediment were compared (o background ¢ Potential for chemicals to migrate to areas
concentrations. where receptors are present (e.g.,
. volatilization, dust generation)
+ (COPCs were identified as discussed in

Section 2.5. « Potential for receptors to migrate to areas
where they could come into contact with
*  Soil gas and groundwater data were not chermicals.
directly used in the assessment; soil gas data
were reviewed only to verify consistency The above criteria were evaluated on a site-by-
with soil data. Because the depth to site basis relative to potential receptors and
groundwater at Fort Ord is greater than relevant exposure pathways. Other information
50 feet (over 150 feet in many areas), was also considered in the assessment, including
groundwater was only considered as a vector but not necessarily limited to, the following:
for transport of chemicals to surface water
(e.g., Monterey Bay). » Future land use
Volume 1V Harding Lawson Associates Basewide
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3.0 Preliminary Hazard Assessment 1 (PHAT1)

*  Proposed interim actions

»  Other human activities (e.g., nonchemical
stressors).
3.1.3.2 Evaluation of Outfalls
Potentially complete exposure pathways were
also identified for outfall locations. To identify
potential exposure pathways for aquatic
receptors, the following criteria were
used (Plate 3.1):

*  Presence of sediment inside pipes or drainage
structures at the outfall locations with
chemical concentrations greater than
background (Plate 3.1, Box A1)

* Potential for chemicals from the pipes or
drainage structures to migrate to the river or
bay (e.g., stormwater runoff; Plate 3.1,

Box A2)

* Presence of chemicals at the associated site
contributing to chemical concentrations at
the outfall at levels likely to result in
stormwater toxicity (Plate 3.1, Boxes A3
and A4).

If the above criteria were met, the outfall was
evaluated for the endpoints identified in
Table 2.3 for aquatic receptors {Section 5.8).

To identify potential exposure pathways for
terrestrial receptors (Plate 3.2), the following
criteria were used:

« Presence of chemicals at the site where the
ouifall is located at concentrations above
background (Plate 3.2, Box T1)

= Presence of suitable habitat at the outfall
location {i.e., outfall is not a paved or
concrete-lined structure; Plate 3.2, Box T2)

+ Presence of sediment outside the pipes at the
outfall location with chemical concentrations
greater than background (Plate 3.2, Box T3).

If the above criteria were met, the outfall was
evaluated for endpoints identified in Table 2.3 for
terrestrial receptors (Section 5.8).
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3.2 _ Site Soil Evaluations

This section presents the results of the soil data
evaluations for the 13 sites listed in Table 3.1.
All other sites were identified as having complete
exposure pathways and were further evaluated as
part of Problem Formulation in PHA2

{Section 4.0).

3.2.1 Site 10 - Burn Pit

No further action is required at Site 10 from an
ecological risk assessment perspective on the
basis of the following information:

* The site is in a developed area and includes
four buildings {including a Burger King and a
fire station) and an unpaved burn pit
(Plate 3.3).

* The burn pit is inactive; the Burger King and
fire station are in use.

* The results of a habitat survey indicate that
the unpaved areas on and around the burn
pit are representative of upland ruderal
habitat. Aveas of coast live oak woodland are
between the burn pit and Burger King and
north of the fire station, and small patches of
landscaped habitat occur along North-South
Road and near the {ire station (Plate 3.3).
Two of the three HLA sampling locations are
in the upland ruderal habitat.

* One special-status plant species, sandmat
manzanita (a federal category 2 species and a
California Native Plant Society category 1B
species) was identified during the habitat
survey; the animal survey identified seven
avian and three mammalian species in the
area; one of these (California gull) is a
California species of special concern but is
expected to be only an occasional visitor to
the area on the basis of the location and
nature of the site (e.g., scavenging near
Burger King).

*  Six deep soil samples (3 to 75 feet bgs) were
collected from the burn pit by EA (Boring
SB-10-01); seven metals, toluens, xylenes,
five PAHs, and total recoverable petroleum
hydrocarbons (TRPH) were detected (all
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3.0 Preliminary Hazard Assessment 1 {(PHA1)

metals were below background
concentrations), Since the burn pit area will
be excavated to 8 to 10 feet bgs as part of
interim action activities, no surface soil
samples were taken.

+ Current exposures by ecological receptors to
the chemicals detected by EA are not
expected to be substantial, given their depth;
however, the interim action planned for the
site will eliminate the potential for future
exposure. The environmental impact from
the interim action is expected to be minimal.

* Eight deep scil samples (5.5 to 219.5 feet bgs)
were collected by HLA; only zinc exceeded
background concentrations,

* Zinc exceeded background at only one
location (MW-10-04-180); this maximum
concentration (16.6 milligrams per
kilogram [mg/kg] at 219.5 feet bgs) exceeded
background by less than 20 percent.

+ Fate and transport analysis indicates that
" zinc in soil at Site 10 is expected to remain
in place and not move through deep soil or
volatilize; zinc and the chemicals detected by
EA are not available for transport through
stormwater runoff because of their depth.

+  The exposure analysis (Plate 3.4) indicates
that probably no exposure pathways exist,
because the zinc above background is present
at more than 200 feet bgs, below the depth of
any organisms identified as assessment
endpoints.

* The site is in the Main Garrison and within
the Presidio of Monterey (POM) parcel; in the
future, the site is expected to remain
developed.

3.2.2 Site 13 - Railroad Right-of-

Way

No further action is required at Site 13 from an
ecological risk assessment perspective on the
basis of the following information:

+ The site is developed; most of the area is
paved or covered with gravel, including all
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sampling locations (Plate 3.5). Therefore, no
surface soil was exposed and none could be
sampled.

¢ The site is currently inactive.

*  Aerial photographs indicate the presence of
small strips and patches of upland ruderal
and landscaped communities adjacent to
some of the sampled areas (Plate 3.5).

* Data from boring locations SB-13-01 through
-05 were incorporated into the Site 12
evaluation on the basis of the chemicals
dstected and their proximity to Site 12 and
were not evaluated as part of Site 13.

*  Twenty shallow soil samples (1 to 2 feet bgs)
were collected; beryllium, chromium, copper,
and TPH-unknown extractable hydrocarbon
met the criteria for being COPCs.

+ Copper was identified as a COPC. Maximum
concentrations of copper in shallow soil
exceeded background by less than a factor of
2; the mean copper concentration was twice
the background concentration.

A TPH-unknown extractable hydrocarbon
was detected only twice in shallow samples
at a maximum concentration of 19 mgkg.

+ Thirty-seven deep soil samples (5.0 to
6.5 feet bgs) were collected; chromium,
copper, lead, and zinc concentrations
exceeded background; TPH-unknown
extractable hydrocarbon was also detected.

* TPH-unknown extractable hydrocarbon was
detected only twice in deep samples (5.5 feet
bgs), at concentrations of 28 and 75 mg/keg.

¢ All deep mean COPC metal concentrations
were less than background except for copper;
the mean copper concentration was
approximately 7 percent above background.

+ Fate and transport analysis indicates that
metals and the remaining constituents of the
TPH in soil at Site 13 are not expected to
move off the rights-of-way to vegetated areas
to any appreciable extent and are not
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3.0 Preliminary Hazard Assessment 1 (PHA1)

available for stormwater runoff becanse they
are at depth.

* The exposure analysis (Plate 3.6) indicates
that only a few complete exposure pathways
may exist, because chemicals are present at
depth beneath gravel-covered and paved
ground. Only microorganisms are expected
to have contact with the chemicals at all
depths; insects may contact the chemicals
detected in shallow samples in areas covered
with gravel. No species associated with
assessment endpoints were identified as
having potentially complete exposure
pathways at this site.

» The site i{s anticipated to be under the
jurisdiction of the City of Marina in the
future; the site is expected to remain a
railroad right-of-way in the future.

3.2.3 Site 14 - T07th Maintenance
Facility

No further action is required at Site 14 from an
ecological risk assessment perspective on the
basis of the following information:

* The site is developed and almost completely
paved with asphalt (Plate 3.7); potential
sources include an abandoned wash rack,
grease racks, oil/water separators, gasoline
and waste oil USTs, and storage areas; the
areas directly beneath the grease racks are
unpaved and stained with oil,

+ The site is inactive and fenced.

* No vegetation is present onsite because the
site is paved; small patches of upland ruderal
and landscaped communities are present
along the perimeter of the site; coast live oak
woodland is present in a small area
southwest of the site; two sampling locations
are within the upland ruderal community
(Plate 3.7).

* No special-status plant or animal species
were observed on or adjacent to the site
during biological clearance activities.
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No shallow samples were collected, because
the site is mostly paved.

During previous investigation {(EA), deep
samples were collected at three locations in
the upland ruderal community on the
southern border of the site. Arsenic was
detected above background at one location
(45 mg/kg at 13 feet bgs}, and TRPH was
detected at four locations up to 2,100 mg/kg
(3 to 30 feet bgs); this area is planned to be
excavated as part of interim action activities,

HLA collected 44 deep soil samples (4 to

125.5 feet bgs); chromium, lead, zinc, and
total oil and grease (TOG) concentrations
excesded background,

Metals in deep soil were present above
background at only three locations (all

paved) at depths of 4 feet bgs and greater;
maximum concentrations of chromium

(25 mg/kg) and zinc (14.5 mg/kg) were Jess
than twice background; lead exceeded
background by up to 10 times (a maximum of
26.2 mg/kg), but at only one location; soil at
this location will be removed as part of an
interim action for Site 14.

TOG was detected twice in deep samples at a
maximum concentration of 78 mg/kg.

All mean COPC metal concentrations were
less than background.

Fate and transport analysis indicates that
metals, TOG, and TRPH are expected to
remain in place rather than move through
soil or volatilize; chemicals present beneath
pavement are not available for transport
through stormwater runoff.

The exposure analysis (Plate 3.8) indicates
that only one complete axposure pathway
may exist, because the chemicals are
currently either present beneath pavement
and/or are at depths below the reach of plant
roots and burrowing animals in the upland
ruderal community; only microorganisms are
expected to contact the chemicals. No
species associated with assessment endpoints
were identified as having potentially
complete exposure pathways at this site.
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3.0 Preliminary Hazard Assessment 1 {PHA1)

* The interim action planned for the site on the
basis of potential human health exposures is
not expected to result in environmental
Impacts.

* The site is within the California State
University parcel; in the future, the site is
expected to remain developed.

3.2.4 Site 18 - 1600 Block Facility

No further action is required at Site 18 from an
ecological risk assessment perspective on the
basis of the following information:

+ The site is developed and paved with asphalt
or concrete (Plate 3.9); potential sources
include abandoned wash racks, grease racks,
a gasoline station, gasoline and diesel USTs,
a hazardous waste storage shed, an oil storage
and distribution facility, and graphics and
plastic shops.

+ The site is inactive and fenced.

* Small strips of upland ruderal, landscaped,
and coast live vak woodland communities
occur near the site, but not within 150 feet of
any sampled location (Plate 3.9).

* No special-status plant or animal sp'ecies
were observed on or adjacent to the site
during bioclogical clearance activities.

« No shallow soil samples were collected
because the site is paved; sampling occurred
near wash racks, the oil storage and
distribution facility, and the graphics shop.

» Twenty-three deep soil samples (5 to 30 feet
bgs) were collected; chromium, copper, lead,
and zinc exceeded background
concentrations; methylene chloride and TPH-
unknown extractable hydrocarbon were also
detected.

*  TPH-unknown extractable hydrocarbon was
detected once only (5 feet bgs), at a
concentration of 44 mg/kg.

« Methylene chloride was detected at a
maximum concentration of 0.034 mg/kg at

Volume IV
T34939-H
November 29, 1694

15.5 feet bgs; this was the only detected
concentration of methylene chloride greater
than 5 times the reporting limit (i.e., cannot
be considered a laboratory contaminant).
However, there was no known historical use
of methylene chloride at this site.

Copper, lead, and zinc in deep seil were
present above background only beneath wash
rack 1687 (SB-18-25 at 6 feet bgs); chromium
was present above background only at
SB-18-06 (at 15.5 feet bgs).

All mean COPC metal concentrations were
less than background concentrations.

Fate and transport analysis indicates that
methylene chloride and TPH are not likely to
volatilize to the surface through pavement at
detectable concentrations, or to leach to
groundwater; metals are expected to remain
in place rather than move laterally through
soil or to volatilize.

The exposure analysis {(Plate 3.10) indicates
that only one complete exposure pathway
may exist, bacause chemicals are currently
beneath pavement and are at depths below
the reach of plant roots and burrowing
animals; only microorganisms are expected to
contact chemicals. No species associated
with assessment endpoints were identified as
having potentially complete exposure
pathways at this site.

The site is within the California State
University parcel; the site is expected to
remain developed in the future.

3.2.5 Site 19 - 2200 Block Facility

No further action is required at Site 19 from an
ecological risk assessment perspective on the
basis of the following information:

The site is in a developed area and is
approximately 90 percent paved and

10 percent landscaped (Plate 3.11); potential
source areas include a vehicle maintenance
area, photo lab, gasoline station, and an UST
used to store both diesel fuel and waste oil.
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The site is inactive and partially fenced.

No vegetation is present in paved areas of the
site; results of a habitat survey indicate that
small patches of landscaped community are
present along streets and around buildings
onsite; all sampling locations were in paved
areas of the site (Plate 3.11).

Twenty-nine plant species were identified
onsite during the habitat survey. The animal
survey identified two avian species in the
area; one of these was the California gull, a
California species of special concern,
expected to be only an occasional visitor to
the area on the basis of the location and
nature of the site.

One shallow soil sample was collected
beneath a concrete vault at the former photo
lab; only chlordane, detected at 3 mg/kg, met
the criteria for being a COPC,

Six deep soil samples were collected (5.5 to
20 feet bgs) from paved locations; only lead
exceeded background concentrations.

Lead in deep soil was present above
background at only one location; the
maximum lead concentration (5.2 mg/kg) is
less than twice background.

All mean COPC metal concentrations were
less than background.

Fate and transport analysis indicates that lead
and chlordane are expected to remain in
place rather than move through soil or
volatilize to outdoor air; lead (present
beneath pavement) and chlordane (present
beneath a building) are not available for
transport through stormwater runoff.

The exposure analysis (Plate 3.12) indicates
that only a few complete exposure pathways
may exist, because lead is present beneath
pavement at a depth below the reach of plant
roots and burrowing animals, and chlordane
is present beneath a building; only
microorganisins are expected to contact both
of the COPCs (the same organisms will not be
expased to both COPCs, because the COPCs
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were detected in different locations). Insects
may contact chlordane beneath the building;
it should be noted that application for insect
control is a legal use of chlordane. No
species associated with assessment endpoints
were identified as having potentially
complete exposure pathways at this site.

The site is in a parcel designated for
corporation yards; the site is expected to
remain developed in the future.

Site 20 - South Parade
Ground; 3800 and 519th
Motor Pools

No further action is required at Site 20 from an
ecological risk assessment perspective on the
basis of the following information:

Harding Lawson Associates

The site is in a developed area;
approximately 27 acres in the western
portion of the site are unpaved and have
been used in the past for troop training
exercises; a small area along the southern
end of the 519th Motor Pool is also unpaved
but is covered with gravel and does not
support vegetation (Plate 3.13). An interim
action to remove a grease rack from a paved
area is planned; this will have no ecological
Impacts.

The site is inactive and fenced.

The results of a habitat survey indicated that
unpaved areas of the site are representative
of upland ruderal habitat, with small patches
of landscaped habitat intermingled

{(Plate 3.13); coast live oak was located just
south and east of the site boundary. Two
sampling locations were in the landscaped
habitat; one sampling location was in the
upland ruderal habitat,

No special-status plant species were
identified during the habitat survey. Eight
avian and two mammalian species were
observed in the area during the animal
survey; none of these is a special-status
species.
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« Two shallow sgil samples were collected
from trenches dug in the landscaped habitat
in the western portion of the site; no
chemicals met the criteria for being COPCs.

* Thirty-one deep soil samples (5.5 to 20.5 feet
bgs) were collected; chromium, copper, and
zinc exceeded background concentrations;
TPH-unknown extractable hydrocarbon was
also detected.

*  Maximum concentrations of chromium and
zinc (at 10.5 feet bgs) exceeded background
by less than 30 percent; the maximum
concentration of copper (at 5.5 feet bgs)
exceeded background by less than 10 percent.

»  All of the samples in which metals exceeded
background were from paved locations; all
soil mean COPC metal concentrations were
less than background.

« TPH-unknown extractable hydrocarbon was
detected once only (5.5 feet bgs), at a
concentration of 45 mg/kg.

* Fate and transport analysis indicates that
metals and the constituents of TPH in soil at
Site 20 are expected to remain in place rather
than move laterally through deep soil or
volatilize.

* The exposure analysis (Plate 3.14) indicates
that only one complete exposure pathway
may exist, because the chemicals are
currently present beneath pavement and are
at depths below the reach of plant roots and
burrowing animals. Only microorganisms are
expected to contact the ansate chemicals
present at depth; chemicals at the site are not
available for stormwater runoff because they
are prasent at depth and/or beneath
‘pavement. No species associated with
assessment endpoints were identified as
having potentially complete exposure
pathways at this site.

» The site is in the Main Garrison and within
the Seaside parcel; the site is expected to
remain developed for light industrial use and
high-density residential use.
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3.2.7 Site 23 - 3700 Motor Pool

Complex

No further action is required at Site 23 from an
ecological risk assessment perspective on the
basis of the following information:

The northern portion of the site is developed;
the southern portion is unpaved and supports
upland ruderal vegetation (Plate 3.15);
patential source areas {all in the northern
portion of the site) include an oil/water
separator, grease rack, and wash area.

The site is inactive and fenced.

No special-status plant or animal species
were observed onsite during biological
clearance activities.

The upland ruderal community occurs on the
southern portion of the site, with small strips
of landscaped community between paved
areas; coast live oak woodland is present
southwest and east of the site; nine sampling
locations were in the upland ruderal habitat
(Plate 3.15),

Five shallow soil samples were collected by
JMM beneath pavement; cadmium, lead, and
zinc were detected above background at one
location.

HLA collected 21 deep soil samples (5.5 to

30.5 feet bgs); arsenic, chromium, lead, and
zinc concentrations exceeded background;

TOG was also detected.

Metals in deep soil were present above
background at only two locations (one in
upland ruderal habitat) at 5.5 feet bgs;
maximum concentrations of arsenic

(3.4 mg/kg), chromium (22.5 mg/kg), and lead
(6.5 mg/kg} were less than twice the
background concentrations, and zinc

(36.3 mg/kg) was three times the background
concentrations.

TOG was detected at a maximum
concentration of 140 mg/kg in SB-23-05 at
5.5 feet bgs; TOG was also detected in
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Borings SB-23-04, SB-23-06, and SB-23-07 at
depths ranging from 5.5 to 20.5 feet bgs.

All mean metal concentrations were less than
background.

Fate and transport analysis indicates that
metals and TOG in soil at Site 23 are
expected to remain in place rather than move
laterally through soil or volatilize.

The exposure analysis (Plate 3.16) indicates
that only two complete exposure pathways
may exist, because chemicals are at depths
below the reach of plant roots and burrowing
animals in the upland ruderal community or
are beneath pavement; only microorganisms
are expected to contact chemicals. No
species associated with assessment endpoints
were identified as having potentially
complete exposure pathways at this site.

Chemicals at the site are not available for
stormwater runoff, because they are present
at depth and/or beneath pavement.

The interim action planned for the site,
removal of the grease rack and the soil
beneath it, is not expected to result in
environmental impacts.

The site is within the California State
University parcel; the site is expected to
remain developed in the future.

3.2.8 Site 27 - Army Reserve

Motor Pool

No further action is required at Site 27 from an
ecological risk assessment perspective on the
basis of the following information:

The site is developed and paved (Plate 3.17);
potential source areas include an abandoned
wash rack, ail/fwater separator, waste oil UST,
and hazardous waste storage area.

The site is inactive and fenced.
Upland ruderal, landscaped, and coast live

oak woodland communities occur near the
site, but not within 50 feet of any sampled
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onsite location; upland ruderal habitat is the
predominant plant community near the site
(Plate 3.17).

No special-status plant or animal species
were observed on or adjacent to the site
during biological clearance activities.

No shallow soil samples were collected; deep
sampling occurred near the oil/water
separator, hazardous waste storage area, and
wash rack.

Three deep soil samples were collected (6 to
25 feet bgs); no metals were detected at
concentrations exceeding background. Only
tetrachloroethene (PCE) met criteria as a
COPC.

PCE was detected only once (6 feet bgs) at a
concentration of 0.002 mg/kg.

Fate and transport analysis indicates that
PCE is not expected to appreciably volatilize
because of the low detected concentration,
the depth at which it was detected, and the
barrier of pavement present onsite,

The exposure analysis (Plate 3.18) indicates
that only one complete exposure pathway
may exist, because the chemical is present
beneath pavement and at a depth below the
reach of plant roots and burrowing animals;
only microorganisms are expected to contact
the chemical. No species associated with
assessment endpoints were identified as
having potentially complete exposure
pathways at this site.

PCE is not available for stormwater runoff
because it is present at depth beneath
pavement.,

The site is in the Main Garrison and within
the POM parcel; the site is expected to
remain developed.
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3.2.9 Site 28 - Barracks and Main

Garrison Facilities

No further action is required at Site 28 from an
ecological risk assessment perspective on the
basis of the following information:

The site is in a developed area and consists
of four buildings (not contiguous)

(Plate 3.19); the area around the buildings is
covered with gravel and sidewalks and does
not support plant life.

The site is currently inactive.

Upland rudsral, landscaped, and coast live
oak woodland communities are nearby but
not within 250 feet of any of the buildings
(Plate 3.19).

The animal survey identified four avian and
one mammalian species in the area; one of
these (the California gull) is a California
species of special concern.

Three shallow soil samples were collected
from beneath the Photo Developing Unit
building; chromium, copper, lead, mercury,
silver, and zinc met the criteria for COPCs.

Eighteen deep soil samples were collected
{5.5 to 21.5 feet bgs); no chemical
concentrations exceeded background.

Fate and transport analysis indicates that
metals in shallow soil are not expected to
move offsite to vegetated areas to an
appreciable extent because they are present
beneath a building.

The exposure analysis (Plate 3.20) indicates
that only a few complete exposure pathways
may exist, because the chemicals are present
either beneath a building or beneath
pavement (at depths below the reach of plant
roots and burrowing animals); only
microorganisms are expected to contact the
chemicals at all depths. Insects may also
contact the chemicals in shallow soil beneath
the building; chemicals are not available for
stormwater runoff, because they are present
at depth beneath pavement or a building. No
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species associated with assessment endpoints
were identified as having potentiaily
complete exposure pathways at this site.

The site Is anticipated to be under the
jurisdiction of the City of Marina in the
future; the site is expected to remain
residential/light industrial in the future.

Site 30 - Driver Training
Area

No further action is required at Site 30 from an
ecological risk assessment perspective on the
basis of the following information:

Harding Lawsan Associates

The site is mostly undeveloped (Plate 3.21);
potential sources include a former grease
rack, former gasoline station with USTs
excavated and removed, and an abandoned
wash rack.

The site is inactive and fenced.

The site is sparsely covered with plants of
the upland ruderal community; coast live oak
wooedland borders the site in three directions
(Plate 3.21).

No special-status plant or animal species
were observed onsite during biological
clearance activities.

No shallow soil samples were collected;
sampling occwrred beneath the grease rack,
beneath the wash rack, and beneath the filled
UST excavation to assess the vertical extent
of possible contamination; visibly stained
surface areas beneath the grease rack are
proposed for soil excavation as part of an
interim action.

Thirty-one deep soil samples (5.0 to 160 feet
bgs) were collected; beryllium, chromium,
lead, and zinc concentrations exceeded
background; carbon disulfide and TOG were
also detected.

Maximum concentrations of COPCs other
than TOG were at 20 feet bgs, except for lead
at 10 feet bgs.
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TOG was detected once only (10.5 feet bgs),
at a concentration of 63 mg/kg.

All mean metal concentrations were less than
background.

Fate and transport analysis indicates that
metals and the constituents of TOG in soil at
Site 30 are expected to remain in place rather
than move laterally through deep soil or
volatilize; carbon disulfide is not expected to
appreciably volatilize, because of the low
detected concentration and the depth at
which it was destected.

The exposure analysis {(Plate 3.22) indicates
that only one complete exposure pathway
may exist because chemicals are present at
depths below the reach of plant roots and
burrowing animals in the upland ruderal
community; only microorganisms are
expected to contact the chemicals. No
species associated with assessment endpoints
were identified as having potentially
complete exposure pathways at this site.

Chemicals are not available for stormwater
runoff because they are present at depth.

The interim action planned for the site to
remove areas of stained soil beneath the
existing grease rack is not expected to result
in environmental impacts.

The site is in the East Garrison parcel; the
site is expected to remain associated with
military operations.

Site 34 - FAAF Fueling
Facility

No further action is required at Site 34 from an
ecological risk assessment perspective on the
+ basis of the following information:

-»

The site is developed and completely paved
with asphalt or concrete, except for a small
gravel strip (Plate 3.23); potential sources
include four wash aprons, a vehicle wash
rack, and oil-water separators; these areas are
not contiguous.
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The site is inactive; one portion of the site is
fenced, and a fence exists west of the site.

No vegetation is present in the paved areas;
small patches of upland ruderal and coast
live oak woodland comununities are present
near some of the wash racks and aprons;
central maritime chaparral occurs offsite to
the wast; only historical samples associated
with a UST investigation are located in any
plant community (upland ruderal; Plate 3.23),

No special-status plant or animal species
were observed onsite during biological
clearance activities; sandmat manzanita,
monterey ceanothus, monterey spineflower,
eastwood's ericameria, and coast wallflower
may occur in the central maritime chaparral
community west of the site.

One shallow sample was collected at wash
apron 517 at 1 foot bgs; only selenium met
the criteria for being a COPC (selenium was
not detected in background samples);
selenium was detected at 0.74 mg/kg, less
than twice the reporting limit.

Twenty-six deep soil samples were collected
(5 to 20,5 feet bgs}; chromium and selenium
exceeded background concentrations; xylenes
were also detected.

Selenium was detected only twice in deep
samples [10.5 feet bgs) at a maximum
concentration of 0.81 mg/kg (less than twice
the reporting limit); chromium was detected
above background at a maximum |
concentration of 21.4 mg/kg, less than twice
background; the mean chromium
concentration was less than background;
xylenes were detected twice (5.5 and

10.5 feet bgs) at one paved location at a
maximum concentration of 6.5 mg/kg.

Fate and transport analysis indicates that
xylenes are not expected to appreciably
volatilize, because of the low detected
concentration, the depth at which they were
detected, and the barrier of pavement
present. Metals detected onsite beneath
pavement are expected to remain in place
rather than move through deep soil or
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volatilize. COPCs detected onsite are not
available for transport through stormwater
runoff, because they are present beneath
pavement; chemicals detected at the
stormwater outfalls may be representative of
surface runoff from pavement.

The exposure analysis (Plate 3.24) indicates
that only one complete exposure pathway
may exist, because the chemicals are
cuirently present beneath pavement and are
at depths below the reach of plant roots and
burrowing animals; only microorganisms are
expected to contact the chemicals present at
depth. No species associated with
assessment endpoints were identified as
having potentially complete exposure
pathways at this site.

Wash rack 516 wil] be removed, and the soil
beneath the wash rack will be excavated as
part of interim action activities; this is not
expected to result in environmental impacts.

The site is within the U.C. Santa Cruz parcel;
the site is expected to remain developed in
the future.

Site 36 - FAAF Sewage
Treatment Plant

No further action is required at Site 36 from an
ecological risk assessment perspective on the
basis of the following information:

The site is in a largely undeveloped area and
is unpaved (Plate 3.25); potential source areas
include two evaporation ponds and two
sludge beds.

The site is inactive and almost completely
fenced.

Results of a habitat survey indicate that
upland ruderal, central coastal scrub, and wet
ruderal communities are present onsite. The
central coastal scrub has invaded the
northern area of the site (except for one small
area in the evaporation pond); sparse upland
ruderal growth is present in the southern area
of the site; all sampling locations were in
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vegetated areas; coast live cak is present
offsite to the easl (Plate 3.25).

Eighteen plant species were identified onsite
during the habitat survey; the animal survey
identified 10 avian and three mammalian
species; none of these species is considered
to be of special-status.

One shallow soil sample was collected from
the upland ruderal community; only nitrate
and orthophosphate (detected at a depth of
1 foot bgs) met the criteria for COPCs.

Eleven deep soil samples were collected from
the central coastal scrub community;
beryllium, chromium, zinc, and nitrate
concentrations exceeded background.

Beryllium, chromium, and zinc exceeded
background at only one location (5B-36-02) at
5.5 feet bgs; these concentrations were no
more than 25 percent above background.
Nitrate was detected at a maximum
concentration of 13.1 mg/kg at 20.5 feet bgs
from SB-36-02.

All mean COPC metal concentrations werc
below background concentrations.

Fate and transport analysis indicates that
metals are expected to remain in place rather
than move through soils or volatilize. Nitrate
may dissolve in water, but the lined ponds
are expected to prevent movement away from
the site, including movement in stormwater.

The exposure analysis (Plate 3.26) indicates
that only a few complete exposure pathways
may exist because chemicals are present at
depth beneath lined depressions where
helding ponds once were located. Terrestrial
species may contact nitrate and
orthophosphate in shallow soil in the upland
ruderal community; plant roots of the central
coastal scrub may contact metals in deep soil
at one location; however the invasion of this
community into the area containing these
metals indicates that possible exposures do
not have an adverse impact on the
community. Therefore, no assessment
endpoint null hypotheses are violated for this
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site. Chemicals at the site have a low
potential to bioconcentrate,

« The site is in the FAAF parcel; part of the
area may be developed, and part may be
retained as habitat reserve land.

Site 37 - Traller Park
Maintenance Shop

3.2.13

No further action is required at Site 37 from an
ecological risk assessment perspective on the
basis of the following information:

* The site is partially developed; a trailer is
present in a fenced, unpaved yard containing
dirt and little or no vegetation, and a
55-gallon waste oil drum was formerly
present in the fenced yard (Plate 3.27). A
paved parking area north of the fenced yard
is stained and degraded. Concrete slabs
support an aboveground gasoline storage tank
in the parking area.

» The site i{s inactive.

* No vegstation is present in the paved
northern portion of the site; two small
patches of the landscaped community are
present along the perimeter of the site. An
upland ruderal community is present in the
fenced, unpaved yard and extends beyond
the site in most directions. Three small
patches of coast live oak woodland are
located offsite. One sampling location is
within the upland ruderal community
{(Plate 3.27).

* No special-status plant or animal species
were observed on or adjacent to the site
during biological clearance activities.

* No shallow samples were collected.

* Nine deep soil samples were collected (5 to
16 feet bgs); all metal concentrations were
below background. TOG was the only
substance that exceeded background
concentrations; TPH was not detected in
samples from paved locations.
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*  TOG was detected only once (5.5 feet bgs), at
a concentration of 63 mg/kg in a sample from
the unpaved area beneath the former location
of the waste oil drum.

+ Fate and transport analysis indicates that
TOG is expected to remain in place rather
than move through deep soil or volatilize;
chemicals present at depth are not available
for transport through stormwater runoff;
chemicals detected at the stormwater outfalls
may be representative of surface runoff from
pavement,

* The exposure analysis {Plate 3.28) indicates
that only one complete exposure pathway
may exist because TOG is present at a depth
below the reach of plant roots and burrowing
animals in the upland ruderal community;
only soil-dwelling microorganisms are
expected to contact the TOG present at
depth. No species associated with
assessment endpoints was identified as
having potentially complete exposure
pathways at this site,

* The site is within the California State
University parcel; the site is expected to
remain developed in the future.

3.3 Aquatic Assessment of
Outfalls

This section presents the results of the aquatic
assessment for outfalls with incomplete exposure
pathways for aquatic receptors. All other outfalls
are further evaluated in Section 5.6.

Concentrations of metals in sediments from
inside pipes/drainage structures at outfall
locations were compared to background
concentrations {Plate 3.1, Box A1). Table 3.2
presents a summary of the analytical results for
sediment samples collected inside pipes/drainage
structures for surface water outfalls. Metals were
detected at concentrations exceeding background,
at all outfalls except OF-20N. Organic chemicals
were detected at all outfails except OF-01-MH-01.

All outfalls were evaluated to assess the potential
for chemicals detected above background from
inside the pipes/drainage structure to migrale to
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Pete's Pond, the river, or the bay (Piate 3.1,

Box A2). For all ouffalls with the potential to
reach Pete's Pond, the bay, or the river,
concentrations of chemicals detected in sediment
were compared to concentrations detected in site
soil (Plate 3.1, Box A3) and In stormwater

{Plate 3.1, A4). The results of these evaluations
are presented by watershed below.

3.3.1 Monterey Bay Watershed

Qutfall OF-05 {located at Site 3; primarily drains
Site 13)

» This outfall is approximately 1,400 feet from
the bay. Flow is unlikely to reach the bay
because of intervening terrain at higher
elevations.

Qutfall OF-11 [located at Site 22; primarily drains

Site 22}

* This outfall is over 1 mile from the bay.
Flow is unlikely to reach the bay over this
distance.

QOutfall OF-13 [(located at Sites 21 and 22;
primarily drains at Site 21]

+ This outfall is over 1 mile from the bay.
Flow is unlikely to reach the bay over this
distance.

Outfall OF-15 (located at Site 12: primarily drains

Site 12

» This outfall is approximately 1,200 feet from
the bay. Flow is unlikely to reach the bay,
because intervening terrain is at a higher
elevation.

Qutfall OF-32 (located at Site 14; primarily drains

upgradient of OF-03. Surface water from the
other outfalls is unlikely to reach the bay.
OCutfalls OF-01-MH-03 and OF-01-MH-01 are at
Site 2, Qutfalls OF-02-MH, OF-03-MH, and
OF-04-MH are at Site 3, and Outfall OF-07 is at
Site 20. Chemicals detected at these outfalls
were also detected in site soil and stormwater
samples. Further evaluations of these outfalls are
presented in Section 5.6.

3.3.2 Pete's Pond

Pete's Pond is part of Site 16 but receives
stormwater from several sites, including Sites 15,
16, 17, and 23.

Chemicals detected in sediment at these outfalls
were also detected in site soil and stormwater
samples. Therefore, further evaluation of Pete's
Pond is necessary to assess these chemicals'
potential toxicity to aquatic receptors. Further
activities at this watershed are discussed in
Section 5.6.
3.3.3 Salinas River Watershed
Outfall OF-20 and OF-21 (located at Site 34;
primarily drains Sites 34 and 40 at FAAF)

* These outfalls are over 1/2 mile from the
Salinas River. Flow is unlikely to reach the
river over this distance.

Qutfall OF-24 (located at Site 30; primarily

drains Sites 30 and 32)

* This outfall is approximately 1/2 mile from -
the Salinas River; runoff is restricted to
ditches adjacent to an agricultural field and
is therefore unlikely to reach the river.

Qutfall OF-25 (located near Site 30; does not

Site 15} .

«  This outfall is over 1 mile from the bay.
Flow is unlikely to reach the bay over this
distance.

Only outfalls OFF-01 (2 locations, -01 and -03),
OF-02, OF-03-MH, OF-04-MH, and OF-07
terminate in beach or dune zones where flow Is
likely to reach the bay. Outfall OF-07 lies
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appear to drain any RI/FS sites)

+ This outfall is approximately 1/2 mile from
the Salinas River; runoff is restricted to
ditches adjacent to an agricultural field and
is therefore unlikely to reach the river.

Basewide
34

Harding Lawson Assoclates



3.0 Preliminary Hazard Assessment 1 (PHA1)

Qutfall OF-26 (located at Site 26; primarily drains

Site 29)

* This outfall is approximately 1/2 mile from
the Salinas River; runoff is restricted to
ditches adjacent to an agricultural field and is
therefore unlikely to reach the river.

Only Outfall OF-23, located at Site 36, terminates
close to the river; it is unlikely that runoff from
the other outfall locations would reach the river.
Chemicals detected at this outfall were also
detected in site soil and stormwater samples.
Further evaluations of Outfall OF-23 are
presented in Section 5.6.

Terrestrial Assessment of
Outfalls

3.4

This section presents the results of the terrestrial
assessment for outfalls having complete exposure
pathways for terrestrial receptors.

First, for each outfall, concentrations of metals in
surface soil from the site where the outfal} is
located were compared to background
concentrations (Plate 3.2, Box T1). All sites
except Sites 22, 27, 30, and 37 had
concentrations of metals above background.
However, Sites 27, 30, and 37 had detectable
levels of organics.

Next, all outfalls were evaluated for the presence
of suitable habitat (i.e., the outfall is not paved or
concrete-lined; Piate 3.2, Box T2}.

Outfalls OF-01-015 and OF-01-025 (Site 37) and
OF-07 (Site 20) are paved structures and were not
further evaluated due to the lack of suitable
habitat for receptors at the outfall locations.

Last, all remaining outfalls were evaluated by
comparing concentrations of metals in sediment
outside of pipes to background metal
concentrations and by comparing chemical
concentrations detected above background in
sediment with concentrations detected above
background in soil. The results of these
comparisons can be summarized as follows:

* Acetone was detected in sediments from
Outfalls OF-01-01N and OF-01-02N (Site 37)
and soil samples from Site 37; therefore,

Volume IV
T34939-H
November 29, 1994

these outfalls were further evaluated
{Section 5.8).

»  Copper, lead and zinc were detected above
background in sediments from Outfall OF-05
(Site 3) and soil from Site 3. Therefore, this
outfall was further evaluated (Section 5.6).

*  Sediments from Outfall OF-14 (Site 21) and
soil from Site 21 had concentrations of
cadmium, chromium, copper, lead, silver,
and zinc above background and detected
concentrations of methylene chloride.
Therefore, this outfall was further evaluated
(Section 5.6).

*  Sediments from Outfall OF-15 (Site 12) and
soil from Site 12 had concentrations of
antimony, arsenic, cadmium, chromium,
copper, lead, mercury, and zinc above
background. Therefore, this outfall was
further evaluated (Section 5.6).

*  Sediments from Outfalls OF-16-04 and
QF-16-05 (Site 16) and soil from Site 16 had
concentrations of copper, lead, and zinc
above background. Therefore, these outfalls
were further evaluated (Section 5.6).

¢ Sediments from QOutfalls OF-21 and OF-22
(Site 34) and soil from Site 34 had detected
concentrations of selenium. Therefore, these
outfalls were further evaluated (Section 5.8).

* Sediments from Outfall OF-23 (Site 36) and
soil from Site 36 had concentrations of
cadmium, lead, and silver above background
and detected concentrations of acetone.
Therefore, this outfall was further evaluated
(Section 5.6).

* Sediments from Qutfall OF-26 (Site 29) and
soil from Site 29 had concentrations of
chromium above background. Therefore, this
outfall was further evaluated (Section 5.6).

* For the remaining outfalls (OF-07, Site 20;
OF-08, Site 11; OF-11 and OF-13, Site 22;
OF-16-01, -02, -03 and -06, Site 16; OF-19
and OF-20-01N, -018, -02N, and -01N,

Site 34; OF-24 and OF-25, Site 30; OF-27,
Site 27), metals detected above background
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3.0 Preliminary Hazard Assessment 1 (PHA1)

in site soil were not detected above
background in sediments, and organic
chemicals detected in site soil were not
detected in sediments. Therefore, these
outfalls were not further evaluated,

3.5 Summary of PHA1

Table 3.4 surnmarizes the results of PHA1
indicating that 13 sites were identified as having
no complete exposure pathways and 20 sites
would be further evaluated. In addition,

11 outfalls were identified as having complete
exposure pathways for terrestrial receptors and
7 outfalls were identified as having complete
exposure pathways for aquatic receptors {six at
the Monterey Bay watershed, one at Pete's Pond,
and one at the Salinas River watershed).
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4.0 PRELIMINARY HAZARD ASSESSMENT 2 (PHA2)

The next stage of work conducted in the ERA,
also part of the problem formulation phase, was a
preliminary assessment of the 20 sites identified
in PHA1 as having potentially complete exposure
pathways {Table 4.1). This assessment was also
done to identify data gaps based on the endpoints
selected in Section 2.0, and to provide a basis for
completing the conceptual model development.
This section presents the results of the PHA2
evaluation.

4.1 Methods

The methods used in PHAZ2 are described in
Section 1.4.1. The purpose of PHA2 was to
identify appropriate COPCs and indicator species
based on the assessment and measurement
endpoints selected for the quantitative
assessments, and to focus additional field and
laboratory activities to address identified data
gaps at the sites. The results of PHAZ2 are
provided in the following sections.

4.2 Results

This section applies the methods and approaches
discussed in Sections 1.4.1 and 4.1 for the

20 sites not eliminated in PHA1 (Table 4.1). No
outfalls were assessed in PHAZ2; outfalls are
further discussed in Secticn 5.6, under the
analysis component of the ERA framework.

Site descriptions, ecological and chemical
characterizations, and data gaps identified at the
site are provided. This information was used to
conduct the quantitative ecological screening
assessment (Section 5.0) and complete the
problem formulation phase of the framework.

Data collected and validated through
February 28, 1994, were used in this phase of the
assessment.
4.2.1 Site 1 - Ord Village Sewage
Treatment Plant

The Ord Village Sewage Treatment Plant
(OVSTP), localed near the beach at Monterey Bay
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and the southern boundary of the base, operated
from the early 1950s to 1964, receiving
wastewater from Ord Village. In 1964, the
OVSTP was abandoned and the sewage pump
station at Site 1 was built to pump sewage to the
Monterey Regional Treatment Plant (MRTP). In
1983, the buildings at the OVSTP were
demolished. Much of the original treatment
structure remains in place but most parts are not
used. Influent enters the pump station from the
former chlorination tank, but it is not
chlorinated. The original unlined holding ponds
are used as surge reservoirs for the pump station.

The OVSTP is inactive, but the pump station is
active. The site s the proposed site of a
desalination plant. The existing piping, parking,
and other facilities are planned to be used

(COE, 1994).
4.2.11 Ecological Site
Characterization Status

A habiiat survey conducted December 12, 1993,
and a borehole clearance survey on January 16,
1992, indicated the presence of five plant
communities associated with the site:

* Landscaped
* Upland ruderal
| *  Wet ruderal
*  Active dune
*  Vegetatively stabilized dune.

The approximate distribution of these habitats
within and adjacent to the site is depicted on
Plate 4.1. None of these habitats is currently
considered rare or declining, as the vegetatively
stabilized dunes are dominated by hottentot fig, a
non-native, invasive species (Carpobrotus edulis;
CDFG, 1992b; Holland, 1986). Plant species
observed during the habitat survey and borehole
clearance activities (HLA, 1992g) are listed in
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4.0 Preliminary Hazard Assessment 2

Table B1-1. The following special-status plants
were chserved on or near the site:

* Eastwood's ericameria
*  (Coast wallflower
* Monterey Indian paintbrush.

The first two species are federal Category 2
candidates for listing as threatened or
endangered; all three species are on California
Native Plant Society lists, the first two on List 1B
and the latter on List 4.

Seventeen animal species were abserved during
the habitat survey; of these, the loggerhead
shrike is a California species of special concern.
One special-status reptile (the black legless
lizard) and two special-status birds (the merlin
and California gull) are listed as expected in
these habitat types. The black legless lizard and
the loggerhead shrike are also listed as federal
Category 2 candidates. Observed and expected
animals at Site 1 are listed in Table B2-1.

Chemical Site
Characterization

4.2.1.2

Chemical site characterization activities, all
conducted by HLA, included the following:

+ Drilling 13 soil borings to depths of 20.5 feet
bgs, all in upland ruderal habitat in or
adjacent to the overgrown STP structures
(i.e., holding pond, sludge drying beds, and
sludge digestion tanks)

* Installing three monitoring wells to 180 feet
bgs; two are located in vegetatively stabilized
dune habitat and one in upland ruderal
habitat

+  Collecting 45 soil samples from the soil
borings and monitoring wells; 2 to 3 samples
were collected per soil boring to 20.5 feet bgs
and 3 soil samples were collected per
monitoring well borehole to 55.5 feet bgs;
samples were analyzed for VOCs,
semivolatile organic compounds (SOCs),
metals, and fecal coliform bacteria
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+ Collaecting nine groundwater samples, three
per monitering well, and analyzing them for
VOCs, SOCs, metals, inorganic compounds,
total dissolved solids (TDS), and fecal
coliform bacteria

* Excavating two trenches at the former
locations of two trickling filters and visually
inspecting the soil for elemental mercury,
which was observed; excavating a third
trench and collecting and analyzing three soil
samples for elemental mercury; and
backfilling the trenches.

Results of the soil sample analyses are
summarized by depth to 10 feet bgs in Tables A1
and A2, Three VOCs and two SOCs detected
below the reporting limit are considered to
represent laboratory contamination, consistent
with EPA (1989b) methods. One-hundred and
twelve TICs were reported; most were alkanes
associated with petroleum hydrocarbons and
were detected at low concentrations. Nine
metals were detected overall; seven in the only
shallow sample and eight in the deep samples.
In the shallow sample, only mercury was
detected above its background concentration. In
deep samples, the maximum concentration of
zinc exceeded background; no other metals were
detected at concentrations above background.
Fecal coliform bacteria were detected in one deep
soil sample at 110 MPN {most probable number}
per 10 grams of soil.

Depth to groundwater at the site is assumed to be
over 60 feet; however, no human health
screening risk assessment has been conducted for
Site 1 to characterize potential impacts to
groundwater from chemicals in soil. This site
has been classified as a Human Health NoFA site
in the site characterization report on the basis of
the low concentrations of the detected chemicals.
4.2.1.3 Site 1 - Addressing Data
Gaps

COPCs identified in soil include mercury in
shallow soil and zinc in deep soil. The
assessment and measurement endpoints relevant
to Site 1 are numbered C1 through C4 and C9
through C15 in Table 2.1. On the basis of these
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4.0 Preliminary Hazard Assessment 2

endpoints, the following field data needs are
identified:

« Additional surface soil data to adequately
address assessment endpoints C1 and C2

* Plant data to address assessment endpoints
C3, C4, and C14

» Lizard data to address assessment endpoints
C9 and C15

* Litter data to address assessment endpoints
C10 through Ci2

» Rodent data to address assessment endpoints
(13 and C15.

Indicator species identified at Site 1 include the
hottentot fig and deer mouse. A preliminary
quantitative analysis step was conducted for
Site 1 using these indicator species to identify if

hazards may exist based on the identified COPCs.

The results of the preliminary analysis using
these additional data, presented in Section 5.4.1,
identify which of the data gaps identified above

. warrant additional data collection., Additional
swiface soil samples were collected to allow
further evaluation of assessment endpoints C1
and C2. Results of additional data collection and
analysis are provided in Section 6.0.

4.2.2 Sites 2 and 12 - Main
Garrison Sewage Treatment
Plant and Lower Meadow,
DOL Automotive Yard, and
Cannibalization Yard

Sites 2 and 12 comprise one Rl site for the
purposes of site characterization; they are
physically near each other in the northwest
portion of Fort Ord and a chemical-bearing
groundwater plume crosses both. However, the
ecological communities at the sites are
substantially different.

Site 2, the Main Garrison Sewage Treatment
Plant (MGSTP), is near Range Road and Stilwell
Hall. The MGSTP was the primary sewage
treatment facility for Fort Ord, serving most of
the housing areas and the main industrial areas
from the late 1930s until May 1990 when it was
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decommissioned. During plant opsration,
effluent from the MGSTP was discharged under a
National Pollutant Discharge Elimination System
permit to a storm drain that emptied into Indian
Head Beach during low tide and discharged to
Monterey Bay during high tide. Frequent
effluent violations occurred during operation.
These violations were all for BOD removal
efficiency, elevated ammonia, coliform, and
suspended solids counts. No violations oceurred
with regard to metals or organics other than one
cyanide violation. There are three unlined
former sewage ponds and 10 asphalt-lined former
sludge-drying beds onsite. Two underground
storage tanks were located at the MGSTP; one
was never used and one was a 500-gallon tank
used for storing diesel fuel. Both tanks were
removed in 1992,

Site 12 includes four areas: the Lower Meadow,
the DOL Automotive Yard, the Cannibalization
Yard, and a Southern Pacific Railroad (SPRR}
spur between the DOL and Cannibalization
yards. Waste materials such as scrap metal, oil,
and batteries from the DOL Yard were disposed
of at the adjacent Lower Meadow, which is east
of Highway 1 and north of the SPRR spur near
the Twelfth Street Gate, The layer of fill
materials is reported to be up to 30 feet thick.
The Lower Meadow also received runoff from the
DOL Yard. The DOL Automotive Yard is east of
Highway 1 and northeast of the SPRR spur. This
area consists of several buildings, two wash
racks, a paint shop, and USTs, The
Cannibalization Yard is a paved, fenced yard
where old vehicles and other obsolete equipment
are stripped of usable parts. Two oil/water
separators are present in this area.

Site 2 is inactive. Site 12 is active. An
aquaculture facility is proposed for Site 2; a
portion of the site may also be used for
desalination. The proposed future land use for
Site 12 is development-oriented; business, light
industrial, and retail uses are possible

(COE, 1994).
4.2,2.1 Ecological Site
Characterization

Habitat surveys were conducted at Site 2 on
December 12, 1993, and at Site 12 on
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December 11, 1993. Borehole clearance surveys
were conducted for Site 2 on Japuary 15, 1992,
and for Site 12 on November 18, 1991. Results
of these surveys indicated the presence of five
plant communities associated with the sites:

* Upland ruderal

* Landscaped

* Dry impoundments

* Area of active dune

* Vegetatively stabilized dune.

The approximate distribution of these habitats
within and adjacent to the sites is depicted on
Plate 4.2. None of these habitats is currently
considered rare or declining (CDFG, 1992b;
Holland, 1986), as the vegetatively stabilized
dunes are dominated by hotientot fig
{Carpobrotus edulis), a non-native, invasive
species. Plant species observed during the
habitat survey and borehole clearance activities
(HLA. 1992g) are listed in Tables B1-2 and B1-6
for Sites 2 and 12, respectively.

The following special-status plants were observed
on o1 near Site 2:

* Eastwood's ericameria
°  Coast wallflower

* Monterey ceanothus

* Seaside bird's-beak.

The first three species are federal Category 2
candidates for listing as threatened or
endangered; the fourth is a federal Category 1
species and is listed as endangered by the CDFG.
In addition, all species except Monterey
ceanothus are on California Native Plant Society
List 1B.

Sandmat manzanita was the only special-status
plant species observed at Site 12.

Eight animal species were observed during the
habitat survey at Site 2 and nine species were
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observed at Site 12. Of those species observed at
either site, the California gull and the loggerhead
shrike are California species of special concern.
One spacial-status amphibian (the black legless
lizard) and three special-status birds (the merlin,
the loggerhead shrike, and the California gull) are
listed as expected in these habitat types. The
black legless lizard and the loggerhead shrike are
also listed as federal Category 2 candidate. The
loggerhead shrike was observed at Site 2, and the
California gull was observed at Site 12.

Observed and expected animals at Site 2 and 12
are listed in Tables B2-2 and B2-6, respectively.

Chemical Site
Characterization

4.2.2.2

Chemical site characterization activities
conducted at Site 2 by James M. Montgomery
Consulting Engineers (JMM) in 1991 included the
following: -

* Drilling six soil borings and installing three
monitoring wells to depths of up to 40 feet in
and around the sludge beds and ponding
areas

* Collecting 10 soil samples (at least one from
each location) between 0 and 40 feet bgs and
analyzing them for VOCs, SOCs, pesticides,
polychlorinated biphenyls (PCBs), and
petroleum hydrocarbon constituents.

Methylene chloride was the only VOC detected
in these soil samples and was detected below the
reporting limit. Because no known source of
methylens chloride has been identified at Site 2,
it is considered to represent laboratory
contamination, consistent with EPA (1989b)
methods. High boiling point hydrocarbons
(HBPHC) were detected at 0 to 40 feet bgs and
may represent site-related contamination. No
SOCs or PCBs were detected. Four pesticides
were detected at the site. Two of these (dieldrin
and 4,4-DDT} were detected below the laboratory
detection limits; 4,4-DDD and 4,4-DDE were
detected above laboratory detection limits and
may represent site-related contamination.

Chemical site characterization activities
conducted by HLA at Site 2 include the
following:
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4.0 Preliminary Hazard Assessment 2

+ Installing two monitoring wells within the
Site 2 boundary in upland ruderal habitat
and five near Site 2 to depths of 180 feet
(Plate 4.2)

* Collecting 11 soil samples, at least 2 from
each well borehole between 0 and 100.5 feet
bgs and analyzing them for VOCs, SOCs, and
priority pollutant metals; additional samples
have been collected, but the data were not
available for this portion of the assessment.

+ Drilling four soil borings to 20.5 feet bgs in
the sludge ponds

* Collecting 10 soil samples, at least 2 from
each boring, between 0 and 20.5 feet bgs and
analyzing them for VOCs, SOCs, and priority
pollutant metals

* Collecting 3 soil samples from a piezometer
borehole between 24.5 and 198 feet bgs and
analyzing them for VOCs and SOCs.

Results of the soil analysis for Site 2 are
summarized by depth in Tables A3 through A5.
Thirteen metals were detected at the site;
beryllium and nickel were detected below
background concentrations. The remaining

11 metals ( antimony, arsenic, cadmium,
chromium, copper, lead, mercury, selenium,
silver, thalliwm, and zinc) were dstected at Site 2
{at 0 to 100.5 feet bgs} above background levels
or were not detected in the background data set;
therefore these metals may represent site-related
contamination. Twenty-seven tentatively
identified compounds (TICs) were reported,
primarily unknown hydrocarbons and several
decanes, nonanes, and octanes.

Chemical site characterization at Site 12

conducted by EA in 1989 included the following:

* Drilling four soil borings and installing three
monitoring wells within and adjacent to the
DOL Yard

» Collecting 11 soil samples (at least one from
each location) between 3 and 28 feet bgs and
analyzing them for VQOCs, SOCs, TRPH, and
metals.
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Three VOCs were detected; however, two of these
(methylene chloride and chloroform) were
detected below the reporting limit, were not
known to have been used at Site 12, and are
considered to represent laboratory contamination,
consistent with EPA (19895) methods. Toluene
was also detected and may represent site-related
contamination. Bis(2-ethylhexyl)phthalate was
the only SOC detecied, but was detected below
the reporting limit, was not known to have been
used at Site 12, and is considered to represent
laboratory contamination, consistent with EPA
(1989b) methods. TRPH was detected from 3 to
9 feet bgs and may represent site-related
contamination. Eight metals were detected,
seven below background concentrations. Arsenic
was detected at Site 12 above background levels
at 9 feet bgs and may represent site-related
contamination.

Chemical site characterization activities
conducted by HLA at Site 12 included the
following:

» Drilling 25 soil borings to 71 feet bgs

* Collecting 92 soil samples, 1 to 5 from each
boring at depths ranging from 0.35 to 71 feet
and analyzing them for VOCs, SOCs, TPH,
and priority pollutant metals -

* Installing monitoring wells to 70.5 feet bgs

+ Collecting 13 soil samples, 3 to 4 from each
well, at depths between 5.5 and 7 feet and
analyzing them for VOCs, SOCs, TPH, and
priority pollutant metals

+  Collecting five surface soil samples at
0.35 feet bgs and analyzing them for VOCs,
SOCs, TPH, and priority pollutant metals

* Digging seven trenches to 9.5 feet bgs,
collecting soil samples and analyzing them
for VOCs, SOCs, TPH, and priority pollutant
metals.

Results of the soil analysis for Site 12 are
summarized by depth in Tables A19 through
A21. Seven VOCs were detected, but three of
these (acetone, methylene chloride, and methyl
ethyl ketone) were detected below the reporting
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limit, were not known to have been used at

Site 12, and are considered to represent
laboratory contamination, consistent with EPA
(1989b) methods. The remaining four chemicals
(TCE, PCE, toluene and xylenes) detected at

Site 12 may represent site-related contamination.
Four SOCs were detected, but three of these
(bis(2-ethylhexyl)phthalate, diethylphthalate, and
di-n-butylphthalate) are also considered
laboratory contaminants. The remaining SOC
(2-methylnaphthalene) detected at Site 12 may
represent site-related contamination. Over

200 TICs were reported, primarily unknown
compounds and hydrocarbons. Eleven metals
were detected; nickel was detected below its
background concentration. The remaining

10 metals (antimony, arsenic, beryllium,
cadmium, chromium, copper, lead, mercury,
selenium, and zinc) were detected (at 0.35 to

71 feet bgs) above background levels or were not
detected in the background data set; therefore
these metals may represent site-related
contamination.

4.2.2.3 Site 2 - Addressing Data

Gaps

COPCs identified in soil include 11 metals
(antimony, arsenic, cadmium, chromium, copper,
lead, mercury, selenium, silver, thallium, and
zinc). The assessment and measurement
endpoints relevant to Site 2 are numbered C1
through C4 and C9 through C15 in Table 2.1. On
the basis of these endpoints, the following field
data needs are identified:

«  Additional surface soil data to adequately
address assessment endpoints C1 and C2

* Plant data to address assessment endpoints
C3, C4, and C14

* Lizard data to address assessment endpoints
C9 and C15

+ Litter data to address assessment endpoints
(10 through C12

» Rodent data to address assessment endpoints
C13 through C15.
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Indicator species identified at Site 2 include the
hottentot fig and deer mouse. A preliminary {
quantitative analysis was conducted for Site 2
using these indicator species to identify if
hazards may exist based on the identified COPCs.
The results of the preliminary analysis using
these additional data, presented in Section 5.4.2,
identify which of the data gaps identified above
warrant additional data collection. Additional
surface soil and collocated hottentot fig samples
were collected to allow further evaluation of
assessment endpoints C1, C2, C3, C4, and C14.
Collection of leaf litter was not considered
relevant at this site because hottentot fig
dominates the ground cover, and leaf litter
associated with this plant is not expected to
provide a habitat for the legless lizard. Mammal
sampling was conducted to allow further
evaluation of assessment endpoints C13 through
C14. Results of additional data collection and
analysis are provided in Section 6.0.

4.2.2.4 Site 12 - Addressing Data
Gaps

COPCs identified in soil include five organics

(TCE, PCF, toluene, xylenes, and {
2-methylnaphthalene) and ten metals {antimony,
arsentic, beryllium, cadmium, chromium, copper,
lead, mercury, selenium, and zinc). The

assessment and measurement endpoints relevant

to Site 12 are numbered 11 through I8, 110, and

[12 in Table 2.2. On the basis of these

endpoints, the following field data needs are
identified:

+ Additional swiface soil data to adequately
address assessment endpoints 11 and 12

* Plant data to address assessment endpoints I3
and 14

* Lizard data to address assessment endpoint
I5

+ Litter data to address assessment endpoints
I6 through 18

* Rodent data to address assessment endpoints
110 through 12,
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Indicator species identified at Site 12 include the
hottentot fig, wild cat, deer mouse, and gray fox.
A preliminary quantitative analysis was
conducted for Site 12 using these indicator
species to identify if hazards imay exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.5, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated hottentot fig and wild cat samples
were collected to allow further evaluation of
assessment endpoints I1 through 14 and I11. On
the basis of the developed nature of the site,
collection of leaf litter was not considered
relevant at this site and legless lizards are
unlikely to be present because leaf litter is mostly
absent. Mammal sampling was conducted to
allow further evaluation of assessment endpoints
[10 through 112. Results of additional data
collection and analysis are provided in
-Section 6.0.

Site 3 - Beach Trainfire
Ranges

4.2.3

- Site 3 spans approximately 3.2 miles and

780 acres along the western boundary of .

Fort Ord. 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. Small arms firing ranges,

numbered 1 through 17, are scattered throughout
the eastern half of the site. There are no firing
ranges numbered 10 or 13. A former ammunition
storage area is located between Ranges 3 and 4.
The site was used for small arms trainfire
beginning in the 1940s. Activities at the trainfire
ranges consisted of firing handheld weapons at
targets located near the leeward dune faces.

Most of the surface area of Site 3 is unpaved and
vegetated, with dune sand 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 wave action, resulting in steep drops to
the beach.

Stilwell Hall and two sewage treatment plants
comprise the main onsite structures. Stilwell
Hall, in the central part of Site 3 and cwrently
used as a recreational cenler, was 200 {o 300 feal
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from the shoreline when it was built in the
1940s; however, patural forces have eroded the
shoreline cliffs so that Stilwell Hall is now
adjacent to the shoreline. A seawall was
constructed to protect the structure from the
encroaching surf zone,

Seven storm drain outfalls, which collect
stormwater from the Main Garrison, discharge to
either the dune area or the intertidal zone of

Site 3. Three of the storm drains discharge to
the dunes near Ranges 11 and 8 and Site 1. The
other four outfalls discharge to Monterey Bay at
the shoreline. The outfalls are being investigated
as part of the Basewide Storm Drain and Sanitary
Sewer Investigation. Potential ecological impacts
from this stormwater system are being evaluated
as part of the basewide ERA rather than on a
site-specific basis.

The site is inactive. The proposed future land
use entails conversion of the area to a limited-
access state park. Boardwalks between planned
parking lots and the beaches are proposed to
limit human impacts to the dunes (COE, 1994).
4.2.3.1 Ecological Characterization
A habitat survey conducted between

November 22 and December 1, 1993, and a
borehole clearance survey on April 24, 1992,
indicated the presence of six plant communities
associated with the site {Plates 4.3, 4.4, and 4.5):

*  Upland ruderal

Landscaped

* (Central coastal scrub

*  Vegetatively stabilized dune

*  Active dune

*  Beach.

The approximate locations of these habitats
within the site are depicted on Plates 4.3, 4.4 and
4.5. None of the habitats is currently considered
a rare or declining habitat (CDFG, 19925,

Holland, 1986), as the vegetatively stabilized
dunes are dominated by hottentot fig, a
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non-native invasive species. Plant species
observed during the habitat survey and borehole
clearance activities (HLA, 1992g) are listed in
Table B1-3. The following special-status plant
species were ohserved on or near the site:

* Monterey spineflower
* Monterey indian paintbrush.

The Monterey spineflower is a federal Category 2
candidate for listing as threatened or endangered;
the Monterey indian paintbrush is on California
Native Plant Society List 4.

Fourteen animal species were observed during
the habitat survey (Table B2-3); three of these,
the black legless lizard, the merlin, and the
loggerhead shrike, are California species of
special concern. The black legless lizard and the
loggerhead shrike are also listed as federal
category 2 candidates. One special-status bird
(the California gull) is listed as expected in these
habitat types. In addition, the federally
endangered Smith's blue butterfly is known to
occur at Site 3.

Chemical Site
Characterization

4.2- 3.2

Chemical site characterization activities were all
conducted by HLA at three areas within the site:
Study Area 1, the area of greatest trainfire use,
Area 2, an area of lesser trainfire use, and a
Control Area containing no trainfire ranges
(Plates 4.3, 4.4, and 4.5, respectively). - Sampling
activities in these three areas included the
following:

« Collecting surface and subsurface soil
samples from 23 locations, 10 locations each
in Study Areas 1 and 2, and 3 locations In
the Control Area at depths ranging from 0 to
2.75 feet. Samples were analyzed for metals,
total organic carbon, pH, and cation exchange
capacity as sodium.

* Collecting bullet fragments from 10 surface
soil locations across the entire site.

*  Collecting soil samples for leachate testing
from five locations, two locations each in
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Areas 1 and 2 and one from the Control Area
at depths ranging from 0.13 to 6.25 feet.
These samples were leached by being
subjected to sieved rainwater, sieved
seawater, unsieved rainwater, and unsieved
seawater following ASTM protocols, and
analyzed for metals and pH.

Results of the soil sample analyses are
sumimarized by depth in Tables A6 through A8.
Five metals were detected (antimony, chromium,
copper, lead, and zinc); all except antimony were
detected above background concentrations in the
4- to 10-foot samples. The results of the leachate
analyses using ASTM Method D4793-88 indicate
that these metals do leach to a limited extent, but
are not expected to reach groundwater in any
significant concentration. Depth to groundwater
at the site ranges from approximately 20 feet
(near the beaches) to over 100 feet inland. Based
on the results of the human health screening risk
assessment, Site 3 has been classified as an RI/FS
site.
4.2.3.3 Site 3 - Addressing Data
Gaps

COPCs identified in soil include chromium,
copper, lead, and zinc. The assessment and
measurement endpoints relevant to Site 3 are
numbered C1 through €15 in Table 2.1. On the
basis of these endpoints, the following field data
needs are identified:

» Additional surface soil data to adequately
address assessment endpoints C1 and C2

+ Plant data to address assessment endpoints
C3, C4, C8, and C14

¢ Plant bioassay data to address assessment
endpoints C5 through C7

* Lizard data to address assessment endpoints
C9 and C15

¢ Litter data to address assessment endpoints
C10 through C12

* Rodent data to address assessment endpoints
€13 and C15.
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4.0 Preliminary Hazard Assessment 2

Indicator species identified at Site 3 include the
hottentot fig, coast and dune buckwheat, and the
deer mouse. A preliminary quantitative analysis
step was conducted for Site 3 using the hottentot
fig and deer mouse to identify if hazards may
exist based on the identified COPCs. The results
of the preliminary analysis using these additional
data, presented in Section 5.4.3, identify which
of the data gaps identified above warrant
additional data collection. Additional surface
soil data were collected to allow further
-evaluation of assessment endpoints C1 and C2,
and hottentot fig, buckwheat, and collocated soil
samples were collected to allow evaluation of
assessment endpoints C3 through C7. Mammal
sampling was conducted at this site to allow
further evaluation of assessment endpoints C13
through C15. Leaf litter was not collected for the
same reason discussed for Site 2. Results of
additional data collection and analysis are
provided in Section 6.0.

4.2.4

The AAFES fueling station is on the northwest
corner of North-South and Gigling reads in a

- highly developed area of the Main Garrison. The
site is bordered by a Burger King to the northeast,
other buildings to the southeast, southwest, and
west, and small areas of undeveloped land to the
east, south, and north. The undeveloped land
consists of ruderal habitat composed mostly of
weedy grasses and shrubs, as well as coast live
oak woodland. This site is used for automotive
engine work, auto supply, storage, and fueling
(i.e., a gas station). Although highly developed
and disturbed, the presence of coast live oak
woodland at the site warrants inclusion of the
site in this assessment.

The site is active. The site is proposed to be
developed as university housing and other
university-related structures for California State
University (COF, 1994).

4.2.4.1 Ecological Site
Characterization

A habitat survey conducted in April 1994 and a
borehole clearance survey conducted

November 26, 1991, indicated the presence of
three plant communities associated with the site:
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Site 11 - AAFES Fuel Station

*» Landscaped
* Coast live oak woodland
* Upland ruderal.

The approximate distribution of these habitats
within and adjacent to the site is depicted on
Plate 4.6, Plant species observed during the
habitat survey and borehole clearance activities
(HLA, 1992g) are listed on Table B1-5. No
special-status plants were observed onsite.

Nine animal species (Table B2-5) were observed
during the habitat survey; none has special
status. One special-status bird (Cooper's hawk)
was listed as expected in these habitat types.

Chemical Site
Characterization

4.2.4.2

Chemical site characterization activities, all
conducted by JMM, included the following:

« Drilling six soil borings to 20 fest bgs,
two each in the coast live nak woodland and
upland ruderal habitats, and two in paved
areas

* Collecting two soil samples from each boring
at depths between 5 and 20 feet, and
analyzing them for lead, total fuel
hydrocarbons (TFH), and benzene, toluene,
ethylbenzene, and xylenes (BTEX)

* Collecting 10 surface soil samples, 5 each
within the upland ruderal and coast live cak
woodland habitats, and analyzing them for
lead, TFH, and BTEX.

Results of the soil boring analyses are
summarized in the Site 11 letter report dated
February 26, 1993. The only organic chemical
detected, TFH (similar to TPH), was detected at a
relatively low concentration in only one sample
in the upland ruderal habitat. Lead was detectied
below background concenfrations in five of nine
surface soil samples analyzed; in four of these
nine samples, lead was detected above
background and may represent site-related
contamination. Lead was detected below
background in seven of eight subsurface soil
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samples analyzed; in one of these eight samples,
lead was detected above background and may
represent site-related contamination,

Depth to groundwater at the site is expected to be
greater than 100 feet; chemicals detected in sojl
are not expected to adversely impact
groundwater. On the basis of potential human
health risks and impacts to groundwater, Site 11
was classified as a NoFA site.

4.2.4.3 Site 11 - Addressing Data
Gaps

The only COPC identified at Site 11 in soil is
lead. The assessment and measurement
endpoints relevant to Site 11 are numbered 11
through I8 in Table 2.2, On the basis of these
endpoints, the following field data needs are
identified:

* Additional swface soil data to adequately
address assessment endpoints 11 and 12

+ Plant data to address assessment endpoints I3
and 14

* Lizard data to address assessment endpoint I5

* Litfer data to address assessment endpoints 16
through I8.

Indicator species identified at Site 11 include the
hottentot fig, wild oat, deer mouse, and gray fox.
A preliminary quantitative analysis was
conducted for Site 11 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.4, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated hottentot fig and wild oat samples
were collected to allow further evaluation of
assessment endpoints I1 through 14, Mammal
sampling was conducted to allow further
evaluation of assessment endpoints 19 through
I11. Litter was not sampled because the site is
mostly paved. Results of additional data
collection and analysis are provided in

Section 6.0,
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4.2.5 Site 15 - DEH Yard

The DEH Yard, also known as the Facilities
Engineering Compound, consists of
approximately 10 acres in the Salinas Basin, in
the Main Garrison north of the

707th Maintenance Facility and south and east of
the DOL Yard. The site slopes to the west with
elevations ranging from approximately 160 to
190 feet MSL. Most of the site is paved.
Historically, transformers, degreasers, and
pavement crack sealant were stored at this site,
and pesticides were mixed onsite. The site was
also a parking area for trucks and pesticide
spraying equipment.

The site is largely paved and its proposed future
use is as a corporation yard (COFE, 1994); it is
cwrrently active, with buildings onsite used as
administrative offices or for light industry and
storage.
4.2.5.1 Ecological Site
Characterization

A habitat survey conducted at the site April 11,
1994, and a borehole clearance survey conducted
November 26, 1991, indicated the presence of
three plant communities associated with the site:

* Upland ruderal
e Landscaped
¢ (Coast live oak woodland.

The approximate distribution of these habitats
within and adjacent to the site is depicted on
Plate 4.7. Plant species observed during the
habitat survey and borehole clearance activities
(HLA, 1992g) are listed in Table B1-7. The only
special-status plant observed onsite is sandmat
manzanita. Sandmat manzanita is a federal
Category 2 candidate for listing as threatened or
endangered, and is on California Native Plant
Scciety List 1B.

Six animal species were cbserved at the site;
none are special-status species (Table B2-7). Onse
special-status bird (Cooper's hawk) is listed as
expected in these habitat types.
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Chemical Site
Characterization

4-2-5 l2

Chemical site characterization activities, all
conducted by HLA, included the following:

* Drilling four soil borings to 10 feet bgs in the
fully developed area (Plate 4.7), collecting
nine soil samples, three from one boring and
two each from three borings, between 0.5 and
10 feet bgs, and analyzing them for pesticides
and selected metals.

* Drilling five soil borings to 20.5 feet bgs in
the landscaped habitat (Plate 4.7). Collecting
17 soil samples, 5 from one boring and 3
each from four borings between 0.5 and
20.5 feet bgs, and analyzing them for
pesticides and VOCs.

* Collecting 18 surface soil samples (0.25 feet
bgs) and analyzing them for VOCs and
pesticides.

Resulis of the soil sample analyses are
summarized by depth in Tables A26 through

- A28. Four VOCs and four pesticides were
detected and may represent site-related
contamination. The samples collected from
paved areas were not analyzed for VOCs. The
highest concentrations of pesticides detected at
Site 15 were found in surface samples. Six
metals were detected in soil boring samples; four
of the metals were detected below background
concentrations. Copper was detected in one
sample at 1 foot bgs at a concentration exceeding
the background concentration for shallow soil.
Cadmium was detected at Site 15 at 1 foot bgs
and was not detected in the background data set.
Therefore, copper and cadmium may represent
site-related contamination.

Depth to groundwater at Site 15 is over 120 feet.
Chemicals are not expected to leach down to
groundwater at this site; pesticides have high
organic carbon partition coefficients (Koc) values
(implying low mobility), VOCs were detected
only in the top 6 inches and were expected to
volatilize rather than migrate downward
(supported by the lack of detected concentrations
of VOCs in deeper soil}, and metals have low
mobility in the nonacidic soils present onsite.
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No human health screening assessment has been
conducted for this site; however, the site has
been classified as an 1A site based on the
elevated concentrations of chlordane in soil.
4.2.5.3 Site 15 - Addressing Data
Gaps

COPCs identified in soil include four
organochloride pesticides {chlordane, dieldrin,
DDE, DDT), four VOCs (1,2-DCE, ethylbenzene,
toluene, and xylenes) and two metals (cadmium
and copper). The assessment and measurement
endpoints relevant to Site 15 are numbered I1
through I4, and 17 through I12 in Table 2.2. On
the basis of these endpoints, the following field
data needs are identified:

*  Additional surface soil data to adequately
address assessment endpoints I1, 12, and 111

* Plant data to address assessment endpoints
I3, 14, and 19

¢ Litter data to address assessment endpoints
16 through 18

* Rodent data to address assessment endpoints
I10 and I12.

Indicator species identified at Site 15 include the
hottentot fig, wild oat, deer mouse, and gray fox.
A preliminary quantitative analysis was
conducted for Site 15 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.6, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated hottentot fig and wild oat samples
were collected to allow further evaluation of
assessment endpoints 11 through 14, 19, and I11.
Rodents and litter were not sampled because the
site is mostly paved. Results of additional data
collection and analysis are provided in

Section 6.0.
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4.0 Preliminary Hazard Assessment 2

Sites 16 and 17 - DOL
Maintenance Yard, Pete's
Pond, Pete's Pond
Extension, and Site 17
Disposal Area

4.2.6

Sites 16 and 17 comprise one RI site for the
purposes of site characterization because they are
adjacent to each other in the Main Garrison.
However, the ecological communities at these
sites are substantially different.

Site 16 includes three areas: the Directorate of
Logistics {DOL) Maintenance Yard, Pete's Pond,
and Pete's Pond Extension. The DOL
Maintenance Yard is an approximately 4-acre
area on Eighth Street near the Fifth Avenue
cutoff. The DOL Yard has been used for a heavy
equipment maintenance facility since the 1950s,
and consists of several buildings, a wash rack, a
paint shop, a steam cleaner, and an oil/water
separator enclosed by a chainlink fence. The-
southern portion of the yard is unpaved. Pete's
Pond is a triangular depression between Eighth
Street, Fifth Avenue, and the Fifth Avenue cutoff.
Six storm drains discharge to Pete's Pond. .
Although the depression is dry most of the year,
it floods to depths of up to 5 fest during heavy
rainfall. Pete's Pond Extension is east of the
Fifth Avenue cutoff between Pete's Pond and the
DOL Maintenance Yard; the eastern portion of
the site (adjacent to the DOL Maintenance Yard)
is a hillside and the southwest portion is
relatively flat. The area is vegetated with low-
lying brush and trees; no buildings are present.

Site 17, the 1400 Block Motor Pool, is west of
Site 16, The site consists of three areas: the
1400 Block Motor Pool complex, a baseball field,
and several buildings along the east side of
Fourth Avenue. One of these buildings, the
Army and Air Force Exchange Service (AAFES)
drycleaners (Building 1424), has been
investigated separately as Site 38. Two USTs
used for Stoddard solvent are near the AAFES
drycleaners; another UST was removed in 1992,
The 1400 Block Motor Pool complex consists of
paved areas, buildings used for motor vehicle
maintenance, service, and storage, 13 USTs (8
waste oil USTs, and 5 diesel or unleaded fuel
USTs), several wash racks and grease racks, and
four oil-water separators. The paved area east of
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the baseball field is a suspected disposal area. .
The buildings along Fourth Avenue are or were (
used for storage. Although the baseball field was '
suspected to have been used for disposal, no

surface features typical of a landfill have been

observed during site investigation activities.

4.2.6.1 Ecological Site
Characterization

A habitat survey was conducted for Site 16 on
November 11 and 20, 1993, and for Site 17 on
December 11, 1993. Borehole clearance surveys
were conducted at Site 16 en November 18,
1991, and at Site 17 on November 19, 1991.
Results of these surveys indicated the presence of
four plant communities associated with Site 16
(Plate 4.8):

* Central maritime chaparral
* Landscaped

+  Wet ruderal

*  Upland ruderal.

Results of these surveys indicated the presence of (
three plant communities associated with Site 17
(Plate 4.9):

*  Upland ruderal
* Landscaped
*  Coast live gak woodland.

The approximate distributions of these habitats

within and adjacent to the sites are depicted on

Plates 4.8 and 4.9 for Sites 16 and 17,

respectively. Central maritime chapairal, the

most extensive natural community at Fort Ord, is

considered a rare or declining habitat by the

CDFG (1992b). None of the other habitats listed

above is considered rare or declining by the

CDFG (CDFG, 1992b). Plant species observed

during the habitat survey and borehole clearance

activities (HLA, 1992g) are listed in Tables B1-8

and B1-9 for Sites 16 and 17, respectively. The

following special-status plants were observed at !
Site 16: :

Basewide
48

Harding Lawson Associates



4.0 Preliminary Hazard Assessment 2

*  Sandmat manzanita
* Kellogg's horkelia
* Monterey ceanothus.

All three species are federal Category 2
candidates for listing as threatened or
endangered. All three are also on California
Native Plant Society lists; the first two on

List 1B, and the latter on List 4. The only
special-status plant species observed at Site 17
was Monterey spineflower.

Twenty animal species were observed during the
habitat survey for Site 16; 17 animal species
were observed at Site 17. One of those observed
at Site 16, the loggerhead shrike, is a federal
Catepory 2 candidate for listing as threatened or
endangered, and is a California species of special
concern. One of the animals observed at Site 17,
the California gull, is a California species of
special concern. For Site 16, one expected
species, the California gull, has special status; for
Site 17, one expected species, the loggerhead
shrike, has special status. Observed and
expected animals at Site 16 and 17 are
summarized in Tables B2-8 and B2-9,
respectively.

Chemiical Site
Characterization

4.2.6.2

Chemical site characterization activities
conducted by HLA at Site 16 included the
following:

* Installing one monitoring well in upland
ruderal habitat at Pete's Pond, collecting
three soil samples (taken at depths of
30.3 - 110.5 fest) from the well borehole, and
analyzing them for TPH, TOG, VOCs, and
metats

+ Drilling 28 soil borings (at least one in each
habitat type identified at the site) to depths of
42.25 feet and collecting 83 soil samples from
depths ranging from 0.5 - 42.25 feet (1 to
3 samples from each boring location), and
analyzing them for one or more of the
following, as appropriate: TPH, VOCs, BTEX,
S0Cs, PCBs, CDDs and CDFs, priority
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pollutant metals, and hexavalent chromium
{chromium VI}

* Excavating 40 trenches (several in each
habitat type identified at the site, except
landscaped areas) to depths of 12 feet;
collecting 63 soil samples at depths ranging
from 0.5 - 12 feet (1 to 3 samples from each
trench}, and analyzing them for one or more
of the following as appropriate: TPH, VOCs,
S50Cs, PCBs, dioxins and furans, metals, and
chromium VI.

Results of the soil analyses at Site 16 are
summarized by depth in Tables A29 through
A31. Six VOCs were detected at the site, but two
of these (methylene chloride and toluene} were
detected below the reporting limit and are
considered to represent laboratory contaminants,
consistent with EPA (7989b) methods. The other
four VOGs (acetone, methyl ethyl ketone [MEK],
PCE, and 1,1,1-trichloroethane [TCA]) detected in
Site 16 soil may represent site-related
contamination. Seven SOCs were detected at
Site 16 and may represent site-related
contamination: bis(2-ethylhexyl}phthalate, di-
n-butyl-phthalate, dibenzofuran, fluorene,
2-methylnaphthalene, naphthalene, and
phenanthrene. With the exception of
bis(2-ethylhexyl)phthalate, SOCs were detected
only at the DOL Maintenance Yard. Several
dioxin and furan congeners were also detected at
Site 16; these were detected in Pete's Pond (at a
depth of 2 feet), and Pete's Pond Extension (at
depths of 5.7 to 7.0 feet). Extractable TPH
mixtures were detected at Site 16 in surface soil
(including TPH identified as diesel, oil and
grease, and unknown extractable hydrocarbon
mixtures; Table A29). However, because the
more toxic constituents of extractahle TPH
mixtures (i.e., PAHs) were also analyzed for,
potential effects of TPH mixtures were evaluated
by analysis of individual PAHs. Eleven metals
were detecled: antimony, arsenic, beryllium,
cadmium, chromium, copper, lead, mercury,
nickel, silver, and zinc. Only two metals,
antimony and mercury, were delected above
background concentrations in surface

(0.0 - 0.5 foot bgs) soil or were not detected in
the background data set, and may therefore
represent site-related contamination. All

11 metals detected deeper than 0.5 foot bgs were
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detected above background concentrations or
were not detected in the background data set;
therefore these metals may represent site
contamination.

No other investigations have been performed at
Site 16.

Chemical site characterization activities at Site 17
conducted by JMM in 1990 included the
following:

* Drilling two soil borings adjacent to the
AAFES dry cleaners

*  (Collecting soil samples (at depths of 0, 10,
and 20 feet) from each location, and
analyzing them for VOCs.

No VOCs were detected in the soil borings.

Three USTs used to store diesel fuel were located
at Building 1426. These tanks were removed in
January 1991. Soil samples collected from the
tank excavation during tank removal contained
BTEX.

Chemical site characterization activities
conducted by HLA at Site 17 include the
following:

= Installing two monitoring wells in fully
developed areas of the site, collecting
two soil samples (taken at depths ranging
from 1.75 to 5.75 feet) from each borehole
and analyzing them for TPH, BTEX, and
metals

* Drilling two soil borings outside the
suspected disposal area (in fully developed
areas of the site) to depths of 45.5 feet,

" collecting three soil samples from each
boring, at depths ranging from 5.5 to
45.5 fest, and analyzing them for TPH, BTEX,
and metals

¢ Drilling 10 soil borings within the suspected
disposal area (in fully developed areas of the
site) to depths of 31.25 fset, collecting 25 soil
samples, at Jeast 2 from each boring, and
analyzing them for one or more of the
following, as appropriate: TPH, VOCs, S0Cs,
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PCRs, CDDs and CDFs, metals, and
chromium VI {

* Excavating 20 trenches (in fully developed
areas of the site) to depths of 14 feet,
collecting 35 soil samples from depths
ranging from 0.5 to 14 feet (1 to 3 samples
from each trench), and analyzing them for
one or more of the following, as appropriate:
TPH, VOCs, S50Cs, PCBs, CDDs and CDFs,
metals, and chromium VL

Results of the soil analyses at Site 17 are

summarized by depth in Tables A32 through

A34. Two VOCs were detected at the site

(acetons and methylene chloride), and may

represent site-related contamination. One SOC,
bis(2-ethylhexyl)phthalate, was detected at

Site 17 but was considered to be present due to
labaratory contamination. Several dioxin and

furan congeners were detected at depth in

developed areas of the site. Unknown

extractable TPH mixtures were detected;

however, because the more toxic constituents of
extractable TPH mixtures (i.e., PAHs) were also
analyzed for, potential effects of TPH mixtures _
were evaluated by analysis of individual PAHs. (
Twelve metals were detected: antimony, arsenic,
beryllium, cadmium, chromium, copper, lead,
mercury, nickel, selenium, sitver, and zinc. No
metals exceeded background concentrations in
surficial soil samples, but all 12 metals were

detected above background concentrations in

samples deeper than 4 feet bgs or were not

detected in the background data set; therefore

these metals may represent site contamination at
depth.
4.2.6.3 Site 16 - Addressing Data |
Gaps

COPCs identified in soil include five VOCs
{acetone, MEK, toluene, TCE, PCE), seven S0Cs
(bis[2-ethylhexyl]phthalate, di-n-butylphthalate,
dibenzofuran, fluorene, 2-methylnaphthalene,
naphthalene, and phenanthrene), CDDs and
CDFs, and 11 metals (antimony, arsenic,
beryllium, cadmium, chromium, copper, lead,
mercury, nickel, selenium, and zinc). The
assessment and measurement endpoints relevant
to Site 16 are numbered 11 through 112 in Table
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2.2. On the basis of these endpoints, the
following field data needs are identified:

» Additional surface soil data to adequately
address assessment endpoints {1, 12, and 111

* Plant data to address assessment endpoints
I3, 14, and 19

* Lizard data to address assessment endpoint 15

* Litter data to address assessment endpoints I6
through 18

* Rodent data to address assessment endpoints
110 and I12.

Indicator species identified at Site 16 include the
hottentot fig, wild oat, deer mouse, and gray fox.
A preliminary quantitative analysis step was
conducted for Site 16 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.7, identify which of the
data gaps identified above warrant additional
data collection, Additional surface soil and
collocated hottentot fig and wild oat samples
were collected to allow further evaluation of
assessment endpoints I1 through 14, 19, and I11.
Rodent sampling was conducted to allow further
evaluation of assessment endpoints 19 through
111, and litter was collected to evaluate endpoints
15 through 18. Results of additional data
collection and analysis are provided in Section
6.0.
4.2.6.4 Site 17 - Addressing Data
Gaps

COPCs identified in shallow and deep soil
include two VOCs (acetone and methylene
chloride} and 12 mestals {antimony, arsenic,
beryllium, cadmium, chromium, copper, lead,
mercury, nickel, selenium, silver, and zinc). No
COPCs were identified in surface soil samples.
All COPCs were detected in paved areas.
Therefore, no complete exposure pathways were
identified at this site, and no assessment and
measurement endpoints were identified at Site
17. No data gaps are identified at this site, and
no further work is recommended.
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Site 21 - 4400/4500 Motor
Pool, East Block

4-2.7 '

The 4400/4500 Motor Pool, East Block, is east of .
Eighth Avenue between Inter-Garrison and
Gigling roads in the Main Garrison, The nine
motor pools in the East Block were all used for
motor vehicle service, maintenance, and storage.
Light and heavy trucks and other army vehicles
were serviced at the facilities. Lubricating oils,
brake fluids, coolants, cleaning solvents, and
gasoline and diesel fuels were used or stored on
the premises. Approximately 95 percent of the
site is paved with either asphalt or concrete.

The site is inactive and is planned to be retained
as part of the POM Annex; alternatively, the area
may be used for light industry/offices supporting
California State University (COE, 1994).
4.2.7.1 Ecological Site
Characterization Status

A habitat survey conducted November 12 and 21,
1993, and a borehole clearance survey conducted
November 27, 1991, indicated the presence of
three plant communities associated with the site
(Plate 4.10):

+ Coast live oak woodland
*  Upland ruderal
s Wet ruderal.

The approximate distribution of these habitats
within and adjacent to the site is depicted on
Plate 4.1¢. Plant species observed during the
habitat survey are listed in Table B1-12. No
special-status plant species were observed onsite.

Thirty-two animals species were observed during
the habitat survey; of these, the dusky-footed
woodrat is a federal Category 2 candidate for
listing as threatened or endangered and the
Cooper's hawk is a California species of special
concern. In addition, one special-status reptile
(the silvery legless lizard), and two special-status
birds (sharp-shinned hawk and loggerhead
shrike) are listed as expected in these habitat
types. Observed and expected animals at and
near Site 21 are summarized in Table B2-12.
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Chemical Site
Characterization Status

4.2.7.2

Chemical site characterization activities, all
conducted by HLA, included the following:

» Drilling eight soil borings to depths of
20.5 feet bgs; five borings were in paved
areas and three borings were in upland
ruderal habitat

* Collecting 22 samples between 0.25 and
20.5 feet bgs {at least two from each boring),
and analyzing them for VOCs, SOCs, TPH,
and metals

* C(Collecting six surface soil samples, all in wet
ruderal habitat, and analyzing them for
VOUCs, SOCs, TOG, and metals.

Results of the soil analyses are summarized by
depth in Tables A40 and A41. Three VOCs were
detected, but two of these (acetone and
methylene chloride) were detected below the
reporting limit and are considered to represent
laboratory contamination, consistent with EPA
{(1989h) methods, Xylenes were detected above
reporting limits and may represent site-related
compounds. Two SOCs, chrysene and
bis(2-ethylhexyl)phthalate, were detected at

Site 21 and may represent site-related
compounds. TPH-exfractable unknown
hydrocarbons and total oil and grease were
detected at Site 21 and may represent site-related
compounds. These complex mixtures were not
separately evaluated, as discussed in Section 5.2.
Eleven metals were detected; nickel was the only
metal detected below background concentration
in surface soil samples; all metals were below
background levels at depth. The other 10 metals
(antimony, arsenic, beryllium, cadmium,
chromium, copper, lead, mercury, silver, and
zinc} were detected at Site 21 at 0.0 to 2.0 feet
bgs at concentrations above background levels or
were not detected in the background data set;
these metals may represent site-related chemicals
of potential concern. :

Depth to groundwater at the site is approximately
165 fest. No human health screening risk
evaluation has been conducted for Site 21.
Site 21 has been classified as an IA site based on
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elevated concentrations of chemicals in the wet
ruderal habitat. The soil in this wet ruderal area
is planned to be removed as part of the IA for
Site 21,
4.2.7.3 Site 21 - Addressing Data
Gaps

COPCs identified in soil include three organics
(xylenes, chrysene, and bis[2-
ethylhexyl}phthalate). The assessment and
measurement endpoints relevantto Site 21 are
numbered I1 through 18 and 112 in Table 2.2.
On the basis of these endpoints, the following
field data needs are identified:

e Additional surface soil data to adequately
address assessment endpoints 11 and 12

* Plant data to address assessment endpoints 13
and [4

* Lizard data to address assessment endpoint
I5

+ Litter data to address assessment endpoints
16 through 18

+ Rodent data to address assessment endpoint
112.

Indicator species identified at Site 21 include the
hottentot fig, wild oat, deer mouse, and gray fox.
A preliminary quantitative analysis was
conducted for Site 21 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.9, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated hottentot fig and wild ocat samples
were collected to allow further evaluation of
assessment endpoints 11 through 14. Rodents
and litter were not sampled because the site is
mostly paved. Resulis of additional data
collection and analysis are provided in

Section 6.0.
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4.2.8 Site 22 - 4400/4500 Motor
Pool West Block

The west block of the 4400/4500 Motor Pool
comprises approximately 10 acres in the Main
Garrison and is bordered by Inter-Garrison Road
to the north, Gigling Read to the south,

Eighth Avenue to the east, and Seventh Avenue
to the west. The site consists primarily of paved
areas with scattered areas of landscaped and
upland ruderal habitats and two small patches of
coast live oak woodland. There are

18 underground storage tanks, four grease racks,
three oil/water separators, and one aboveground
storage tank onsite. Historically, the site was
used for motor vehicle repair.

The site is inactive. The proposed future land
use for this site is unclear based on site
boundaries. Possible options for the area are
inclusion in either the California State University
or Office Park #3 parcels, which indicates that
the area will likely remain developed

(COE, 1994).

4.2.8.1 Ecological Site

Characterization

A habitat sarvey conducted in April 1994 and a
borshole clearance survey conducted on
December 10, 1991, indicated the presence of
three plant communities associated with the site:

+ Upland ruderal

* Landscaped

* Coast live oak woodland.

The approximate distribution of these habitats
within and adjacent to the site is depicted on
Plate 4.11. Plant species observed during the
habitat survey and borehole clearance activities
(HLA, 1992g) are listed is Table B1-13. Two
special-status plant species were observed onsite.
* Kellogg's horkelia

* Monterey spineflower.

Kellogg's horkelia is a federal Category 2
candidate for listing as threatened or endangered;
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Monterey spineflower is listed as endangered.
Both species are on the California Native Plant
Society List 1B.

Twelve animal species were observed during the
habitat survey; none of these was special status
(Table B2-13). Additionally, no special-status
animals are expected at or near the site.

Chemical Site
Characterization

4.2.8.2

Chemical site characterization activities
conducted by EA in 1990 included the following:

* Drilling six soil borings to 75 feet bgs, one in
upland ruderal habitat; one in landscaped
habitat, and the other four in fully developed
areas

* Collecting 18 soil samples between 3 and
75 feet bgs, 5 from Borings SB-22-01 and
SB-22-08 and 2 from the other four borings,
and analyzing them for TRPH, VOCs, SOCs,

and metals

* Collecting three sediment samples at 1 foot
bgs, and analyzing them for TRPH, VOCs,
S0Cs, and metals.

Methylene chloride and toluene were the only
VOCs detected; methylene chloride was detected
below the reporting limit and is considered to
represent laboratory contamination, consistent
with EPA (7989b) methods. Detected
concentrations of toluene exceeded the reporting
limit and may represent site-related
contamination. '

Chemical site characterization activities
conducted by HLA included the following:

* Drilling six soil borings to 26 feet bgs in fully
developed areas

*+ Collecting 18 soil samples, 3 from each
boring, between 5.5 and 26 fest bgs, and
analyzing them for TPH, TOG, VOCs, SOCs,

and metals.
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Results of the soil boring analyses are
summarized by depth in Tables A42 and A43.
Acetone was the only VOC detected, but was
detected below the reporting limit and is
considered to represent laboratory contamination,
consistent with EPA (7989h) methods.
Bis(2-ethylhexyl)phthalate was detected in one
surface soil sample above the reporting limit, and
may represent site-related contamination. Eight
metals were detected at depth; four of these were
detected below background concentrations.
Chromium, lead, nickel, and zinc were detected
above background concentration, and therefore
these metals may represent site-related
contamination. Twenty TICs were reported; most
were low concentrations of unknown
hydrocarbons.

Depth to groundwater at the site is assumed to be
over 100 feet; results of a human health
screening risk assessment for Site 22 indicate that
substantial migration of chemicals is not
expected to occur. On the basis of potential
human health risks and impacts to groundwater,
Site 22 was classified as an 1A site.

4.2.8.3 Site 22 - Addressing Data

Gaps '’

COPCs identified in soil include one organic
chemical (bis[2-ethylhexyl]phthalate) and four
metals (chromium, lead, nickel, and zinc). The
assessment and measurement endpoints relevant
te Site 22 are numbered I1 through 112 in

Table 2.2. On the basis of these endpoints, the
following field data needs are identified:

* Additional surface soil data to adequately
address assessment endpoints 11, 12, and 111

¢ Plant data to address assessment endpoints
13, 14, and 19

« Lizard data to address assessment endpoint I5

* Litter data to address assessment endpoints 16
through 18

* Rodent data to address assessment endpoints
110 and [12.
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Indicator species identified at Site 22 include the
hottentot fig, wild eat, deer mouse, and gray fox.
A preliminary quantitative analysis was
conducted for Site 22 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.10, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated hottentot fig and wild cat sarples
were collected to allow further evaluation of
assessment endpoints I[1 through I4, 19, and I11.
Rodents and litter were not sampled because the
site is mostly paved. Results of additional data
collection and analysis are provided in Section
6.0.

Site 24 - Old Directorate of
Engineering and Housing
{DEH) Yard

4.2.9

The former DEH Yard is east of North-South
Road and north of Owen Road, which is east of
the Fort Ord Main Entrance in the Main
Garrison. The area is bounded by North-South
Road, a quarter-mile track, and Buildings 3725
and 3803. A former plant nursery was located in
the northeast corner of the site. Historically, this
site was used for maintenance, pest control,
plumbing, and electrical work. A paint shop,
vehicle fueling area, and auto maintenance shop
were also present. The rest of the site is an open
field containing the remains of demolished
buildings.

The former DEH Yard is closed and inactive. It
is part of Polygon 16, which is planned for future
development as part of the California State
University campus. The area for the future
campus, which also includes Polygons 8a and 10,
contains numerous buildings on a developed
1,000-acre parcel that will be used for university
staff and student housing and academic
buildings. A 300-acre area that is presently
undeveloped may be developed for additional
unjversity housing (COE, 1994). Precise plans
for Site 24 are unknown at this time.
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4.2.9.1 Ecological Site

Characterization

A habitat survey conducted at the site on
November 10 and 20, 1993, and a borehole
clearance survey conducted on November 26,
1991, indicated the presence of three plant

communities associated with the site (Plate 4.12):

* Landscaped

- (Coast live oak woodland

b

* Upland ruderal.

The approximate distribution of these habitats
within and adjacent to the site is depicted on
Plate 4.12. Upland ruderal habitat is the most
extensive habitat onsite; vegetation typical of this
habitat has invaded several structures, including
the abandoned quarter-mile track and plant
nursery. Plant species observed during the

-habitat survey are listed in Table B1-14. No

special-status plants were observed onsite.

Thirty-three species of animals were observed

- during the habitat survey; none of these is listed

as special-status species by the state or federal
government. One special-status reptile (the
silvery legless lizard), two special-status birds
(the loggerhead shrike and California gull), and
one special-status mammal (the dusky-footed
woodrat) are expected in these habitat types.
Observed and expected animals at Site 24 are
summarized in Table B2-14.

Chemical Site
Characterization

4.2.9.2

Chemical site characterization activities were
conducted at the site by James M. Montgomery
Engineering Company (JMM) and HLA. Site
characterization activities by JMM included the
following:

» Drilling six soil borings in upland ruderal
habitats to 20 feet bgs

* Installing three monitoring wells to depths of
185 to 230 feet bgs, two in coast live oak
woodland habitat and one in upland ruderal
habitat
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*  Collecting 39 soil samples, 6 from each
monitoring well and 3 from each soil boring,
and analyzing them for VOCs and BTEX,
TPH as HPBHC, base-neutral SQCs,
pesticides/PCBs, and metals.

No VOCs, BTEX, or PCBs were detected. TPH
was detected at 600 mg/kg in one surface soil
sample from MW-24-01, located in upland
ruderal habitat. Diethylphthalate was detected in
samples from 0.0 and 5.0 feet bgs, both from
MW-24-03, located in coast live oak woodland.
No data were available to assess if these
concentrations were due to laboratory
contamination. DDT was detected at
concentrations ranging from 0.01 to 1.3 mg/kg at
0.0 foot bgs at three locations, MW-24-01,
MW-24-02, and 5B-24-05, which are in upland
ruderal, coast live oak woodland, and upland
ruderal habitats, respectively. The TPH and DDT
could possibly be site-related given historical site
uses. Eleven metals were detected; there are no
available HLA background data for three of them
(barium, cobalt, and vanadium), so no
background comparison was conducted for these
metals, None of the other eight metals were
detected above background concentrations in
surface (0.0-0.5 foot bgs) or shallow soil

(>0.5-4 feet bgs). The concentration of lead
exceeded background in one deep sample (10 feet
bgs at MW-24-02) in coast live oak woodland.
These data are not included in the enclosed data
tables; only HLA data are represented.

Chemical site characterization activities
conducted by HLA included the following:

* Drilling 10 soil borings in upland ruderal
habitat to 25.5 feet bgs

+ Collecting 24 soil samples and analyzing
them for VOCs, pesticides, PCBs, TPH, and
metals.

Results of the surface soil and soil boring
analyses are summarized by depth in Tables A46
through A48. Toluene, various pesticides, PCBs
{Aroclor 1260), TPH-extractable unknown
hydrocarbons, and nine metals were detected in
surface soil samples (0- to 0.5 foot bgs). Lead,
mercury, silver, and zine concentrations at
depths between 0.5 and 4 feet exceeded
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background; chromium, lead, and zinc
concentrations at depth between 4 and 10 feet
exceeded background. Five VOCs were detected
at depths greater than 0.5 foot bgs. One of these,
acetone, was detacted below the reporting limit
and is considered to represent laboratory
contamination. PCE, trichloroethene (TCE), and
xylenes were detected between 4 and 10 feet bgs,
and may represent site-related contamination.

Depth to groundwater at the site is over 100 feet;
however, no human health screening risk
assessment has been conducted for Site 24 to
characterize potential impacts to groundwater
from chemicals in soil. This site has been
classified as an [A site because buried drums
were found onsite.

4.2.9.3 Site 24 - Addressing Data

Gaps

COPCs identified in soil include four VOCs
(toluene, PCE, TCE, xylenes), five pesticides
(chlordane, DDD, DDE, DDT, and dieldrin} and
five metals {chromium, lead, mercury, silver, and
zinc). The assessment and measurement
endpoints relevant to Site 24 are numbered 11
through 112 in Table 2.2. On the basis of these
endpoints, the following field data needs are
identified:

» Additional swficial soil data to adequately
address assessment endpoints I1, 12, and I11

* Plant data to address assessment endpoints
13, 14, and 19

* Lizard data to address assessment endpoint I5

* Litter data to address assessment endpoints 16
through I8

* Rodent data to address assessment endpoints
110 and I12.

Indicator species identified at Site 24 include the
hottentot fig, wild oat, deer mouse, and gray fox.
A preliminary quantitative analysis was
conducted for Site 24 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
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presented in Section 5.4.11, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated hottentot fig and wild oat samples
were collected to allow further evaluation of
assessment endpoints I1 through 14, 19, and I11.
Rodent sampling was conducted to allow further
evaluation of assessment endpoints I9 through
I11, and litter was collected to evaluate
endpoints I5 through I8. Results of additional
data collection and analysis are provided in
Section 6.0.
4.2.10 Site 25 - Former DRMO

The former Defense Reutilization and Marketing
Office (DRMO) site is an approximately 11-acre
field southeast of the intersection of Ninth Street
and Fourth Avenue in the northwest quadrant of
Fort Ord. The site is an unpaved, open field; all
buildings and structures have been removed.

The site was historically used for storing
decommissioned equipment, including electrical
transformers (JMM, 1991a; Wesiton, 1990).
Hazardous wastes such as waste oil, diesel fuel,
and miscellaneous solvents may have been stored
sporadically at the site for varying periods
{Weston, 1990).

The site is inactive. Mixed commercial and
residential uses to support the faculty, staff, and
students of the adjoining CSU campus are
praposed for the site (COE, 1994).

4,2,10.1 Ecological Site
Characterization

A habitat survey conducted at the site on
December 11, 1993, and a borehole clearance
survey conducted on November 26, 1991,
indicated the presence of three plant
communities associated with the site (Plate 4.13):

+ Upland ruderal

* Central maritime chaparral

* Landscaped. |

The approximate distribution of these habitats

within and adjacent fo the site is depicted on
Plate 4.13. Central maritime chaparral, the most
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extensive natural community at Fort Ord, is
considered a rare or declining habitat of highest
priority by the California Department of Fish and
Game (CDFG, 1992b). Plant species observed
during the habitat survey and borehole clearance
activities (FILA, 1992g) are listed in Table B1-15,
The only special-status plant observed onsite is
sandmat manzanita. This species is a federal
Category 2 candidate for listing as threatened or
endangered and is on California Native Plant
-Socisety List 1B.

Twenty animal species were observed during the
habitat survey; none is listed as threatened or
endangered. Three special-status birds (the
loggerhead shrike, California gull, and Cooper's
hawk) are listed as expected in these habitat
types. Observed and expected animals at Site 25
are summarized in Table B2-15.

Chemical Site
Characterization

4.2.10.2

Chemical site characterization activities, all
conducted by JMM (1991), included the
following:

* Drilling five soil borings to 20 feet bgs in
upland ruderal habitat and one soil boring to
20 feet bgs in the landscaped habitat

* Collecting 12 soil samples, 2 from each
boring at depths between 5 and 20 feet and
analyzing them for metals

» Collecting six surface soil samples (0 foot
bgs) in the upland ruderal habitat and
analyzing them for metals; four samples were
also analyzed for TPH (HBPHC), VOCs,
S0OCs, and pesticides/PCBs.

Results of the soil analyses are summarized by
depth in Tables A49 and A50. Acetone was the
only VOC detected, but acetone is not known to
be have been historically used onsite; acetone
was detected in one of five samples (including a
duplicate analysis) at a concentration only
slightly above the reporting limit and is
considered to represent laboratory contamination,
consistent with EPA (7989b) methods. Three
pesticides were detected and are considered to
represent site-related contamination. Seven
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metals were detected at Site 25, six below
background concentrations. Cadmium was
detected in surface soil but was reported as not
detected in the background dataset; therefore,
cadmium may represent site-related
contamination.

Although rainwater is expected to infiltrate the
porous site soil and percolate downward, the
likelihood of site-related chemicals leaching to
groundwater is considered low. Site-related
chemical concentrations in soil are relatively
low, the chemicals are at or near the ground
surface, the organic chemicals have high Koc
values (implying low mobility), the inorganic
chemicals are metals (expected to have low
mobility), and the depth to groundwater is over
140 feet. Downward migration would be
expected to dilute the already low site-related
chemical concentrations. Site 25 was classified
as a NoFA site on the basis of the results from
the human health screening risk assessment.
4.2.10.3 Site 25 - Addressing Data
Gaps

COPCs identified in soil include three pesticides
(DDE, DDT, and dieldrin) and one metal
(cadmium). The assessment and measurement
endpoints relevant to Site 25 are numbered I1
through 112 in Table 2.2. On the basis of these

. endpoints, the following field data needs are

identified:

* Additional] surface sojl data to adequately
address assessment endpoints 11, 12, and 111

= Plant data to address assessment endpoints
I3, 14, and 19

* Lizard data to address assessment endpoint
I5

* Litter data to address assessment endpoints
I6 through 18

* Rodent data to address assessment endpoints
[10 and 112,

Indicator species identified at Site 25 include the
hottentot fig, wild oat, deer mouse, and gray fox.
A preliminary quantitative analysis was
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conducted for Site 25 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.12, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated hottentot fig and wild oat samples
were collected to allow further evaluation of
assessment endpoints 11 through I4, 19, and [11.
Rodent sampling was conducted to allow further
evaluation of assessment endpoints 19 through
I11, and litter was collected to evaluate endpoints
I5 through I8. Results of additional data
collection and analysis are provided in Section
6.0.
4.2.11 Site 29 - DRMO

The DRMO site is in the eastern portion of the
East Garrison. The site is a fenced, 2-acre
hazardous materials storage area where
hazardous wastes were stored prior to disposal or
recycling, storehouses, and a field adjacent to the
hazardous materials storage area. The storage
area was paved in 1990. Transformers were
stored in the past in a fenced, paved enclosure
between Buildings 110 and 111. PCB-containing
oil has been stored in drums in Building 111
since 1985. The floor of Building 111 is bermed
and sealed with epoxy. The field was reportedly
used prior to 1982 for transformer fluid disposal,
and is not currently fenced.

The developed portion of the site is active. The
proposed future land use for this site is ejther as
part of an agricultural center or as open
space/habitat (COE, 1994).

4.2.91.1 Ecological Site
Characterization

A habitat survey conducted at the site on
December 11, 1993, and a borehole clearance
survey conducted on November 19, 1991,
indicated the presence of three plant
communities associated with the site:

*  (oast live oak woodland
¢ Landscaped
Volume IV
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* Upland ruderal.

The approximate distribution of these habitats in
and adjacent to the site is depicted on Plate 4,14.
Plant species observed in the onsite upland
ruderal habitat during the habitat survey and
borehole clearance activities (HLA, 1992g) are
listed in Table B1-16. The only special-status
plant species observed at Site 29 was Kellogg's
horkelia.

Twenty-six species of animals were cbserved
during the habitat survey; one of thess, the
loggerhead shrike, is a federal Category 2
candidate species for listing as threatened or
endangered and a California species of special
concern. One special-status bird (the black-
shouldered kite) is listed as expected in these
habitat types. Observed and expected animals at
Site 29 are summarized in Table B2-16.

Chemical Site
Characterization

4.2.11.2

Chemical site characterization activities, all
conducted by HLA, included the following:

* Drilling 29 soiling berings to depths of
5.5 feet; 20 of the borings were drilled in
upland ruderal habitat; 3 borings each were
located in fully developed, landscaped, and
coast live cak woodland habitats

* Collecting 58 soil samples, 3 from each
boring between 1.0 and 5.5 feet bgs, and
analyzing them for TPH, TOG, and metals.

Results of the soil sample boring analyses are
summarized by depth in Tables A54 and A55.
TPH and TOG were detected in several samples
at Site 29; however, these are considered to be
related to asphaltic fill material in the soil and
not of concern based on lack of bioavailability.
Ten metals were detected at the site; four were
detected beiow background concentrations. The
other six metals {cadmium, copper, mercury,
selenium, siliver, and zinc) were detected ahove
background concentrations or were not detected
in the background data set and may represent
site-related contamination.
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Depth to groundwater at the site is over 150 feet;
results of a human health screening risk
evaluation conducted for Site 29 indicate that the
chemicals detected at the site are not expected to
migrate to groundwater (Draft Site
Characterization Site 29 - DRMO, December 4,
1992). On the basis of potential human health
risks and impacts to groundwater, Site 29 was
classified as a NoFA site. Subsequently, PCBs
waere detected in storm drain inlets in the open
field. These storm drains will bs cleaned out as
part of an interim action at the site. Results of
stormwater sampling at the outlets of this system
did not indicate the presence of PCBs at
detectable concentrations.

4.2.11.3 Site 29 - Addressing Data

Gaps

COPCs identified in soil include six metals
{cadmium, copper, mercury, selenium, silver, and
zinc). The assessment and measurement
endpoints relevant to Site 29 are numbered I1
through 112 in Table 2.2. On the basis of these
endpoints, the following field data needs are
identified:

*  Additional surface soil data to adequately
address assessment endpoints 11, 12, and 111

* Plant data to address assessment endpoints
13, 14, and 19

¢ Lizard data to address assessment endpoint I5

* Litter data to address assessment endpoints 16
through I8

¢ Rodent data to address assessment endpoints
110 and [12.

Indicator species identified at Site 29 include the
hottentot fig, wild oat, deer mouse, and gray fox.
- A preliminary quantitative analysis was
conducted for Site 29 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.13, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated hottentot fig and wild oat samples
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were collected to allow further evaluation of
assessment endpoints I1 through 14, 19, and I11.
Rodent sampling was conducted to allow further
evaluation of assessment endpoints I9 through
I11, and litter was collected to evaluate
endpoints 15 through I8. Results of additional
data collection and analysis are provided in
Section 6.0,
4.2.12 Site 31 - Former Dump Site
The Former Dump Site is near the northeast base
boundary on topographically elevated land
overlooking the Salinas Valley to the north, The
site is adjacent to the intersections of Watkins
Gate and Barloy Canyon roads; the East Garrison
is northwest of the site. Site 31 includes the
north slope of a ravine, the ravine floor and the
lower part of the south slope, as well as a
relatively level area above the north slope
partially occupied by an area called the
Leadership Reaction Training Structure.
Structures from this training area remain onsite.
The site is surrounded by dune sand hills and
both coast live oak woodland and central
maritime chaparral habitats. The ravine is
approximately 100 feet deep and the north slope
has a gradient of approximately 46 degrees.

Site 31 was a dump site in the 1940s and 1950s
and debris including glass, cans, bottles, wood,
concrete, scrap metals, drums, and ash are visible
at the surface. The ash and debris are thought to
come from an incinerator formerly located on the
level area above the north slope.

Site 31 is inactive. It has been designated as part
of Polygon 11B, which comprises approximately
730 acres and includes the East Garrison and
Sites 30 and 32. Two hundred acres of this
parcel are slated to become the Monterey County
Agricultural Center, which will include facilities
for agricultural production, storage, packaging,
and distribution, as well as approximately

250 housing units for families and workers. This
development is expected to take place
predominantly in currently developed areas,
including the East Garrison and the Ammo
Supply Point east of Site 31. The remainder of
Polygon 11B is to be set aside as open
space/habitat, with a priority on preserving areas
that are currently natural habitat (COE, 1994).
Although the precise plans for Site 31 are
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unknown, the steep nature of the site and natural
habitats onsite suggest that much of Site 31 will
be set aside as open space.

4.2.12.1 Ecological Site

Characterization

A habitat survey conducted at the site on
November 21 and December 1, 1993, and a
borehole clearance survey conducted on
November 26, 1992, indicatad the presence of
four plant communities associated with the site:

*  Coast live oak woodland

* Upland ruderal

*  Wet ruderal

»  Valley needlegrass grassland.

The approximate distribution of these habitats
within and adjacent to the site is depicted on
Plate 4.15. Debris from fermer dumping is found
mostly in the upland ruderal habitat that covers
most of the north slope of the ravine. Coast live
oak woodland occurs mostly on the south slope
and west of the ravine.” Monterey County has
adopted an ordinance to preserve oak trees in
these woodlands (Chapter 16.10, Monterey
County Code). Valley needlegrass grassland is
listed as a special-status biological community in
the California Department of Fish and Game's
Natural Diversity Data Base (CDFG, 1992¢). Plant
species observed during the habitat survey are
listed in Table B1-17. No special-status plant
species were observed onsite.

Eighteen species of animals were observed onsite
during the habitat survey; one of these, the
Monterey dusky-footed woodrat, is listed as a
California species of special concern and a
federal Category 2 candidate. One special-status
reptile (the silvery legless lizard) and three
special-status birds (Cooper's and sharp-shinned
hawk, and loggerhead shrike) are listed as
expected in these habitat types. Observed and

expected animals are summarized in Table B2-17.
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Chemical Site
Characterization

4.2.12.2

Chemical site characterization activities, all
conducted by HLA, included the following:

*  (Collecting 56 surface soil samples (0.0 foot
bgs) and drilling 39 soil borings to depths up
to 16 feet (additional surface soil samples
were collected from some of these borings);
surface soil samples were collected and soil
borings were drilled in all plant communities
onsite except the wet ruderal habitat, from
which only surface soil samples were
collected; the majority of samples were
collected from upland ruderal habitat, which
is in the area of heaviest debris (i.e., the
north slope of the ravine)

*  Collecting 61 soil samples from the soil
borings as well as the surface soil samples
described above; 1 to 3 samples were
collected from each boring at depths ranging
from 0.0 to 16 feet; samples were analyzed
for VOCs, SOCs, pesticides/PCBs, CDDs and
CDFs, TPH as diesel, and metals including
chromiuvm VI

Results of the soil analyses are summarized by
depth in Tables A58 through A60 and are
described by depth and chemijcal group below:

Surface Soil (0.0 to 0.5 foot bgs):

» Carcinogenic and noncarcinogenic PAHs and
dibenzofuran were dstected; maximum
concentrations were at $5-31-29 on the north
slope in a small pocket of coast live cak
woodland

*  4,4-DDE and 4,4'-DDT were detected; the
maximum concentrations of both were
located at §5-31-34 in upland ruderal habitat
on the north slope

* Four dioxins and five furans, including
2,3,7,8-TCDD, were detected; the maximum
concentrations of the various congeners were
scattered in three sampling locations on the
north slope in upland ruderal habitat, as well
as at SB-31-24, located in coast live oak
woodland on the ravine floor
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¢ FEleven metals were detected, of which 10 (all
except nickel) exceeded background; the
majority of the background exceedances
occurred in the areas of heaviest surface
debris on the north slope of the ravine in
upland ruderal habitat, where the site
maximum concentrations of lead and zinc
were found.

Shallow soil {greater than 0.5 to 4 fest bgs):

* Two pesticides, 4,4-DDE and 4,4-DDT, were
detected once (at 3 feet bgs) at SB-31-34, in
upland ruderal habitat on the north slope of
the ravine

* Four dioxins and five furans, including
2,3,7,8-TCDD, were detected; the maximum
concentrations were at $B-31-24 (on the
ravine floor in coast live oak woodland) and
$B-31-23 (on the north slope in upland
ruderal habitat) at depths of 2 to 3 feet bgs

+ Eleven metals were detected, of which nine
(all except beryllium and nickel) exceeded
background; the maximum concentrations
were at 3 feet bgs at 8B-31-23 and SB-31-22,
which are both in areas of extensive surface
debris in upland ruderal habitat on the north
slope; background concentrations were
exceeded in three of these eight samples.

Deep Soil (greater than 4 to 10 feet bgs):

* Two VOCs (acetone and methylene chloride)
were detected, both at concentrations below
reporting limits; these were not known to
have been onsite and are considered to
represent laboratory contamination,
consistent with EPA {1989b) methods

+ Two pesticides, 4,4-DDE and 4,4-DDT, were
detected; the maximum concentrations of
both were from the 6-foot sample from
$B-31-33 in upland ruderal habitat on the
north slope

* Four dioxins and four furans, including
2,3,7,8-TCDD, were detected; the maximum
concentrations were from 6-foot samples from
SB-31-26, -27, -30, and -33, in upland ruderal
habitat on the north slope
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+ Twelve metals were detected, of which all
but one {antimony) exceeded background; the
maximwn concentrations were mostly
located at SB-31-04 and -05, in upland
ruderal habitat on the north slope; detected
concentrations exceeded background in 16 of
30 samples, all but 1 of which were collected
in upland ruderal habitat on the north slope.

4.2.12.3 Site 31 - Addressing Data

Gaps

COPCs identified in soil include two pesticides
(DDE and DDT), 11 SOCs (benzo[ajanthracene,
benzola]pyrene, benzo[b]fluoranthene, chrysene,
dibenzo[a,h]anthracene, dibenzofuran,
fluoranthene, 2-methylnaphthalene, naphthalene,
phenanthrene, and pyrene), CDDs and CDFs, and
11 metals (antimony, arsenic, beryllium,
cadmium, chromium, copper, lead, mercury,
silver, thallium, and zinc). The assessment and
measurement endpoints relevant to Site 31 are
numbered I1 through 112 in Table 2.2. On the
basis of these endpoints, the following field data
needs are identified:

+  Additional surface soil data to adequately
address assessment endpoints 11, 12, and 111

* Plant data to address assessment endpoints
13, 14, and 19

* Lizard data to address assessment endpoint
I5

e Litter data to address assessment endpoints
16 through I8

* Rodent data to address assessment endpoints
110 and 112.

Indicator species identified at Site 31 include the
wild oat, deer mouse, and gray fox. A
preliminary quantitative analysis was conducted
for Site 31 using these indicator species to
identify if hazards may exist based on the
identified COPCs. The results of the preliminary
analysis using these additional data, presented in
Section 5.4.14, identify which of the data gaps
identified above warrant additional data
collection. Additional surface soil and collocated
wild oat samples were collected to allow further
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evaluation of assessment endpoints I1 through 14,
19, and I11. Rodent sampling was conducted to
allow further evaluation of assessment endpoints
Ig through I11, and litter was collected to
evaluate endpoints 15 through 18. Results of
additional data collection and analysis are
provided in Section 6.0,

4.2.13 Site 32 - East Garrison
Sewage Treatment Plant

The East Garrison Sewage Treatment Plant
{EGSTP) is north of Inter-Garrison Road and
south of Reservation Road at the eastern Fort Ord
boundary, west of the Salinas River valley.

Site 30, the Heavy Vehicle Precision Driving
Course, and the East Garrison are north of the
EGSTP. The site is in a topographically elevated
area and is surrounded by gently rolling hills
vegetated with coast live oak woodland and
central maritime chaparral. The EGSTP was built
before the 1940s to serve the East Garrison. The
plant contains unlined sludge beds, an unlined
percolation pond, and concrete Dotton-
sedimentation tanks. The site is closed and
inactive. An unused road runs through the site
to the east. Although areas within Site 32 have
been disturbed as a result of clearing of the site
and operation and maintenance of the percolation
ponds, some undeveloped areas remain. (Draft
Data Recommendations Report, Site 32 - Easl
Garrison Sewage Treatment Plant, August 6,
1993.)

The site is located in Polygon 11B, an
approximately 730-acre parcel of which 200 acres
have been slated for future use as the Monterey
County Agri-Center (COE 1994). This parcel will
include growing, cooling, and distributing
facilities in addition to 250 dwelling units for
families and farm workers. Most of the
development of this parcel is expected to take
place at the East Garrison and another site to the
northeast, the Ammo Supply Point. The
remainder of the parcel, including areas that are
not developed or that are considered to contain
natural habitat, will be set aside as open
space/habitat (COE, 1994). Precise plans for

Site 32 are unknown.
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Ecological Site
Characterization

4.2.13.1

A habitat survey conducted at the site on
November 10 and 22, 1993, and a borehole
clearance survey conducted on November 26,
1991, indicated the presence of three plant
communities associated with the site:

¢ Coast live oak woodland
* _ Landscaped
*  Upland ruderal.

The approximate distribution of these habitats
within and adjacent to the site is depicted on
Plate 4.16. The former percolation ponds have
been overgrown by upland ruderal habitat and
the unused road runs through both coast live oak
woodland and upland ruderal habitats. Monterey
County has adopted an ordinance to preserve oak
trees in coast live oak woodlands (Chapter 16.60,
Monterey County Code). Plant species observed
during the habitat survey and borehole clearance
activities (HLA, 1992g) are listed in Table B1-18.
No special-status plants were observed onsite.

Thirty species of animals were observed onsite
during the habitat survey; none is listed as a
special-status species by the federal or state
government. Two special-status reptiles {the
silvery legless lizard and the California horned
lizard), three special-status birds (Cooper's hawk,
northern harrier, and loggerhead shrike), and one
special-status mammal (dusky-footed woodrat)
are listed as expected in these habitat types.
Observed and expected animals are summarized
in Table B2-18.

Chemical Site
Characterization

4.2,13.2

Chemical site characterization activities have
been conducted at the site by JMM (1991a) and
HLA., The JMM investigation comprised:

* Installing three monitoring wells in the coast
live oak woodland habitat to depths of 180,
220, and 225 feet adjacent to the percolation
ponds (Plate 4.16)
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*» Collecting 20 soil samples, 6 from each well
(plus duplicates from MW-32-01-A and
MW 32-03-A) between 0.0 and 220 feet bgs
and analyzing them for HBPHCs, VOCs,
S0Cs, PCBs, and metals.

HBPHCs were detected in one surface soil sample
from MW-32-01-A at 24 mg/kg. VOCs, SOCs, and
PCBs were not detected in any soil samples. Five
metals (chromium, copper, nickel, lead, and zinc)
were detected within the range of background
values, Two metals with no background values
were detected and may represent site-related
contamination,

Chemical site characterization activities
conducted by HLA included the following:

* Drilling three soil borings in the upland
ruderal habitat to a depth of 19.5 feet

* Collecting 18 soil samples, 6 from each
boring, between 4 and 19.5 feet bgs, and
analyzing them for VOCs, metals, and
coliform fecal bacteria.

Results of the soil sample analyses are
summarized in Tables A61 and A62. No VOCs
were detected. Seven metals were detected, five
at concentrations below background
concentrations. Two metals, beryllium and
cadmium, either exceeded background or were
not detected in the background study; these two
metals may represent site-related contamination.

On the basis of potential human health risks and
impacts to groundwater, Site 32 was classified as
a NoFA site.

Site 32 - Addressing Data
Gaps

4.2.13.3

COPCs identified in soil include two metals
{beryllium and cadmium). The assessment and
measurement endpoints relevant to Site 32 are
numbered I1 through 112 in Table 2.2. On the
basis of these endpoints, the following field data
needs are identified:

* Additional surface soil data to adequately
address assessment endpoints 11, 12, and 111

Volume IV
T34939-H
November 29, 1094

Harding Lawson Associates

Plant data to address assessment endpoints
I3, I4, and I9

» Lizard data to address assessment endpoint
I5

+ Litter data to address assessment endpoints
I6 through 18

* Rodent data to address assessment endpoints
110 and In2.

Indicator species identified at Site 32 include the
hottentot fig, wild oat, deer mouse, and gray fox.
A preliminary quantitative analysis step was
conducted for Site 32 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.15, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated hottentot fig and wild oat samples
were collected to allow further evaluation of
assessment endpoints 11 through 14, 19, and I11.
Rodent sampling was conducted to allow further
evaluation of assessment endpoints 19 through
111. Litter was not sampled at this site because
much of surface contains sludge beds and
concrete-lined tanks, and structures were recently
cleared, substantially disturbing the litter
community. Results of additional data collection
and analysis are provided in Section 6.0.

4.2.14 Site 33 - Golf Course

The golf course site comprises approximately

0.7 acre of the golf course in the southwest
portion of Fort Ord, north of Seaside. The golf
course was developed in the 1950s and has
operated continuously since then. Pesticides and
fertilizers are stored onsite. A landscaper
reported that a pit next to a concrete washing
pad was used for mixing pesticides and disposing
of unknown materials.

The site is active. It is expected that the golf
course will be retained by the Army and operated
as a golf course.
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Ecological Site
Characterization

4.2.14.1

A habitat survey conducted at the site on
December 11, 1993, and borehole clearance
survey conducted on November 26, 1991,
indicated that only the landscaped plant
community is associated with the site,

The approximate distribution of this habitat
within and adjacent to the site is depicted on
Plate 4.17. Plant species observed during the
habitat survey activities are listed in Table B1-19.
No special-status plants were observed onsite.

Fourteen animal species were observed during
the habitat survey; none is a special-status
species. Three special-status birds (the northern
harrier, loggerhead shrike, and Cooper's hawk)
are listed as expected in this habitat type.
Observed and expected animals at Site 33 are
summarized in Table B2-19.

Chemical Site
Characterization

4.2.14.2

Chemical site characterization activities, all
conducted by HLA, included the following:

* Drilling eight soil borings to 10 feet bgs; five
borings were located in the fully developed
areas of the site and three borings were in the
landscaped habitat

¢ Collecting 25 soil samples, 4 from
Boring SB-33-01 between 0.4 and 10 feet bgs,
and 3 from the other borings between 0.5 and
5 feet bgs, and analyzing them for pesticides,
herbicides, and metals,

Results of the soil boring analyses are
summarized by depth in Tables A63 through
A65. Five pesticides and one herbicide were
detected at the site, all of which may represent
site-related contamination. Two inorganics,
sodium and sulfur, were detected at 0.4 to 10 feet
bgs. Eleven metals were detected, three
{beryllium, chromium, and nickel} below
background concentrations. The other eight
metals detected may represent site-related
contamination. On the basis of potential human
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health risks, Site 33 was classified as a NoFA
site.

Site 33 - Addressing Data
Gaps

4.2.14.3

COPCs identified in soil include five pesticides
(chlordane, dieldrin, DDD, DDT, and endrin), one
herbicide (dicamba) and eight metals (antimony,
arsenic, cadmium, copper, lead, mercury,
thallivun, and zinc). The assessment and
measurement endpoints relevant to Site 33 are
numbered 11 through 14 and I12 in Table 2.2.

On the basis of these endpeints, the following
field data needs are identified:

* Additional surface soil data to adequately
address assessment endpoints 11 and 12

* Plant data to address assessment endpoints 13
and 14

* Rodent data to address assessment endpoint
12,

Indicator species identified at Site 33 include
ripgut grass, deer mouse, and gray fox. A
preliminary quantitative analysis step was
conducted for Site 33 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.16, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated ripgut brome and California brome
samples were collected to allow further
evaluation of assessment endpoints I1 through 14,
Rodent sampling was conducted to allow further
evaluation of assessment endpoints 19 through
I11; litter was not collected because the site is
either paved or landscaped, and litter is not
prevalent at the site. Results of additional data
collection and analysis are provided in Section
6.0.

Site 35 - Aircraft
Cannibalization Yard

4.2.15

The aircraft cannibalization yard comprises
approximately 11 acres near the northern
boundary of Fort Ord, just west of Fritzsche
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Army Air Field (FAAF) and south of the FAAF
burn pit. The area lies in a topographically
elevated area of windblown dune sand deposits
and is swrounded by gentle rolling hills
composed of dune sand and central maritime
chaparral habitat. Several unpaved roadways
meander through the site. Scattered throughout
the site is aircraft debris, including helicopter
and small plape fuselages, engines, and wing
sections. Several of the airplane sections are
supported on dilapidated wooden crates.
Historically, this site was used to store damaged
or antiquated aircraft for future salvaging of
parts.

The site is inactive. The proposed future land
use for this site is as a habitat research area for
the University of California Natural Reserve
System (COE, 1994). Therefore, this site
represents an important ecological area of

Fort Ord.

4.2.15.1 Ecological Site

Characterization

A habitat survey conducted at the site on

- December 11, 1993, and a borehole clearance
survey conducted on November 26, 1991,
indicated the presence of three plant
communities associated with the site:

+ Central maritime chaparral
* Coast live oak woodland
* Upland ruderal.

The approximate distribution of these habitats
within and adjacent to the site is depicted on
Plate 4.18. Aircraft debris is present in all three
community types. Central maritime chaparral,
the most extensive natural community at

Fort Ord, is considered a rare or declining habitat
by the California Department of Fish and Game
(CDFG, 1992b}. Plant species observed during
the habitat survey and borehole clearance
activities (HLA, 1992g) are listed il Table B1-20.
The following special-status plants were ohserved
onsite:

* Sand gilia
Volume IV
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+ Monterey spineflower
+  Coast wallflower

*» Sandmat manzanita

*  Montersy manzanita
* Monterey ceanothus:

Sand gilia is federally listed as endangered and
state listed as threatened. Monterey spineflower
is federally listed as threatened. The latter four
species are federal Category 2 candidates for
listing as threatened or endangered; the first
three are also on California Native Plant Society
List 1B and the latter one is on List 4.

Twenty-seven animal species were observed
during the habitat survey; one of these, the
dusky-footed woodrat, is a federal Category 2
candidate for listing as threatened or endangered,
and is considered as a California species of
special concern. In addition, two special-status
reptiles (the silvery legless lizard and the
California horned lizard), three special-status
birds (the golden eagle, black-shouldered kite,
and loggerhead shrike), and one special-status
mammal (American badger) are listed as expected
in these habitat types. Observed and expected
animals at Site 35 are sumimarized in

Table B2-20.

Chemical Site
Characterization

4.2,15.2

Chemical site characterization activities, all
conducted by HLA, included the following:

* Drilling three soil borings in the central
maritime chaparral habitat to depths of
19.5 feet

Collecting nine soil samples, three from each
boring, between 4 and 19.5 feet bgs, and
analyzing them for TPH as gasoline and
diesel, VOCs, and metals

* Collecting soil gas samples at 32 locations (a
total of 34 samples were collected) and
analyzing for TPH (vapor phase), BTEX,
chlorinated solvents, and vinyl chloride.
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Results of the soil sample analyses are
summarized by depth in Tables A68 and A69,
Acetone was the only VOC detected, but was not
known to have been used onsite; acetone was
detected below the reporting limit, and is
considered to represent laboratory contamination,
consistent with EPA (1989b) methods. Six metals
were detected, five of them below background
concentrations. Mercury was detected above
background levels and may represent site-related
contamination.

Depth to groundwater at the site is over 80 feet;
results of a human health screening risk
evaluation conducted for Site 35 indicate that
mercury is not expected to migrate to
groundwater (Site Characterization Site 35 -
Fritzsche Army Airfield Aircraft Cannibalization
Yard, dated June 25, 1993). On the basis of
potential human health risks and impacts to
groundwater, Site 35 was classified as a NoFA
site. Because of the proposed future land use
and size of this site, as well as the lack of surface
soil chemical data, additional ecological work is
recommended, as discussed in the Draft Data
Summary and Work Plun Addendum, dated

May 6, 1994, and Seclion 5.6.17.

4.2.15.3 Site 35 « Addressing Data
Gaps

The only COPC identified in soil was mercury,
although insufficient surficial soil sampling has
been conducted to evaluate any of the endpoints
listed in Table 2.2. The assessment and
measirement endpoints relevant to Site 35 are
numbered 11 through 112 in Table 2.2. On the
basis of these endpoints, the following field data
needs are identified:

+  Additional surface soil data to adequately
address assessment endpoints I1, 12, and 111

+ Plant data to address assessment endpoints
13, 14, and 19

* Lizard data to address assessment endpoint I5

* Litter data to address assessment endpoints 16
through I8
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'+ Rodent data to address assessment endpoints

110 and I12.

Indicator species identified at Site 35 include the
hottentot fig, ripgut brome, deer mouse, and gray
fox. A preliminary quantitative analysis step was
conducted for Site 35 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.17, identify which of the
data gaps identified above warrant additional
data collection. Additional surface soil and
collocated hottentot fig and ripgut brome samples
were collected to allow further evaluation of
assessment endpoints I1 through 14, 19, and 111.
Rodent sampling was conducted to allow further
evaluation of assessment endpoints 19 through
111, and litter was collected to evaluate
endpoints 15 through 18. Results of additional
data collection and analysis are provided in
Section 6.0.
4.2,16 Site 39 - Inland Ranges and
2.36-inch Rocket Range

Site 39 is in the southwest portion of Fort Ord
and includes the Inland Ranges (approximately
8,000 acres) and the 2.36-inch Rocket Range
(approximately 50 acres). The Inland Ranges are
bounded by Eucalyptus Road to the north, Barloy
Canyon Road to the east, South Boundary Road
to the south, and North-South Road to the west
(Plate 4.19). The 2.36-inch Rocket Range is
immediately north of Eucalyptus Road, near the
north-central portion of the Inland Ranges.

The Inland Ranges were reportedly used since
the early 1900s for ordnance training exercises,
including onshore naval gunfire. Over the years,
various types of ordnance have been used or
found in the Inland Ranges, including hand
grenades, mortars, rockets, mines, artillery
rounds, and small arms rounds. Some training
activities using petroleum hydrocarbons were
also conducted. The 2.36-inch Rocket Range was
reportedly used for anti-armor (bazooka) training
during and shortly after World War I1.

The proposed future use of most of the Inland
Ranges is as a natural resource management area
(NRMA). This area will be managed by the
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U.S. Department of the Interior, Bureau of Land
Management, and public access will be very
restricted.

Several areas within, but on the periphery of, the
Inland Ranges have a proposed future land use
other than as an NRMA. The Military Operations
on Urban Terrain {MOUT) Area, at the northeast
edge of the Inland Ranges, is proposed for use as
a peace officer training area. The areas along the
south boundary of the Inland Rangss (and

Fort Ord) are proposed for uses that include city
and county parks, a school expansion, and
relocation of Highway 68.

4.2.16.1 Ecological Site

Characterization

Habitat surveys conducted at Site 39 April 4
through 6, April 11 through 13, and

May 19, 1994, indicated the presence of seven
plant communities associated with the site:

* Central maritime chaparral
* Coast live vak woodland

* Landscaped

« Seasonally wet grassland

* Upland ruderal

* Valley needle grassland

* Vernal pool

*  Wet ruderal.

The approximate distribution of these habitats
within the site is depicted on Plate 4.19. Upland
ruderal areas include areas within target ranges
where there is no vegetation. Some small areas
without vegetation are not depicted on the plate
due to the scale. Wet ruderal areas are not
shown on the plate since they are small areas
within seasonally wet grassland and would not
be visible due to the scale of the plate. Central
maritime chaparral, the most extensive natural
community at Fort Ord, is considered a rare or
declining habitat by the California Department of
Fish and Game (CDFG, 1992b). Plant species
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observed during habitat surveys are listed in
Table B1-22. The following special-status plants
were observed onsite:

*  Monterey spineflower
+ Kellogg's horkelia

* Monterey manzanita
* Sandmat manzanita

¢ Monterey ceanothus
*  Sand gilia.

Monterey spineflower is federally listed as
threatened. The next four species are federal
Category 2 candidates for listing as threatened or
endangered. Sand gilia is federally listed as
endangered and state listed as threatened.
Monterey spineflower, Kellogg's horkelia,
Monterey manzanita, sandmat manzanita, and
sand gilia are also on California Native Plant
Society list 1B, and Monterey ceanothus is on
list 4.

Forty-nine animal species were observed during
the habitat survey; one of these, the dusky-footed
woodrat, is a federal Category 2 candidate for
listing as threatened or endangered. The golden
eagle is listed by the California Department of
Fish and Game as fully protected. The
above-mentioned species, as well as the northern
harrier and California horned lizard, are
designated California species of special concern.
In addition, four special-status birds (cooper's
hawk, sharp-shinned hawk, black shouldered
kite, and burrowing owl}, one special-status
amphibian (California tiger salamander), one
special-status reptile (southwestern pond turtle},
and one special-status mammal (American
badger) are listed as expected in these habitat
types. Observed and expected animals at Site 39
are listed in Table B2-22.

Chemical Site
Characterization

4.2.16.2

Site 39 was defined on the basis of the results of
previous investigations at several ranges within
the Inland Ranges and information from research
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on ordnance-related training areas within and
putside the Inland Ranges. Based on that
research, the Site 39 RI focused on the following:

* Range 36A - Explosive Ordnance Disposal
(EOD) Range

*  Range 40A - Flame Field Expedient (FFE)
Training Range

* Range 33 - Demolition Range

* Explosive ordnance target areas, including
the 2.36-inch Rocket Range

*  Small arms ranges
¢ Groundwater sampling

*  Occwrence of unsxploded
ordnance/ordnance and explosive waste
(UXO/OEW).

These areas investigated are described below and
statistical summaries of the results of soil sample
analyses are presented in Tables A74 through
A79. Groundwater sampling is not discussed
herein; it is discussed in detail in the

December 1994 Basewide RI/FS, Volume II -
Remedial Investigation, Site 39. Plates 4.19
through 4.22 show the locations of the saoil
borings and monitoring wells.

Range 364 - EOD Range

Range 36A is an explosive ordnance disposal
(EOD) range that was used for disposing of
commercial explosives and military ordnance and
ammuniticn. Disposal occurred by open burning
and open detonation (OB/OD). The range was
used until October 1992, when Fort Ord's EOD
unit was deactivated as part of base closwe. In
January 1994, Range 36A was temporarily
reactivated for disposal of UXO from Fort Ord's
Time-Critical Removal Action Program for
UXO/OEW found outside the Inland Ranges.
Chemicals potentially present at the range as a
result of past activities include explosive
compounds and metals.

Investigations have been conducted at Range 36A
by MM and HLA. Sampling locations are shown
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on Plate 4.21. In 1990, ]MM performed a
preliminary assessment/site investigation {PA/SI)
at Range 36A to evaluate the presence of
explosive compounds and metals. The JMM
investigation consisted of drilling two soil
borings and installing three wells. Twenty-four
soil samples, plus one split sample and one
duplicate sample, were collected from the
borings and monitoring well boreholes; these
samples were analyzed for explosive compounds
and metals.

HLA's 1992 Rl at Range 36A included:

*  Conducting UXO/OEW and biological
clearance

» Drilling 23 borings to depths of 15 to 20 feet
on an approximately 50-foot grid

+  Collecting 69 surface and subsurface soil
samples for lithologic characterization and
chemical and physical analysis

*  Analyzing the soil samples for explosive
compounds and priority pollutant metals.

The findings of the field investigations at
Range 36A indicated the following:

e Low levels of the explosive compounds
cyclotetramethylenetetranitramine (HMX) and
cyclotrimethylenetrinitramine (RDX) are
preseiit, but generally limited to surface soil

*  With the exception of 176 mg/kg lead in one
surface soil sample and 5.9 mg/kg beryllium
in one surface sample, metals In soil at the
site do not appear to be substantially above
maximum background concentrations.

Range 40A - FFE Training Range

Range 40A was used for training military
personnel to construct and use improvised
weapons using flammable substances. In the
fraining exercises, a drum containing a gelatinous
mixture of gasoline was partially buried so that
its top pointed at a selected target. Detonation
cord was used to blow the top off the drum while
a TNT charge in the drum ejected the burning
material. In addition to the FFE training
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exercises, three shallow trenches, which still
exist at the site, were used for fire and smoke
demonstrations. During the demonstrations, the
trenches were filled with a fuel similar to that
used for FFE training, then the fuel was ignited
and allowed to burn. Chemicals potentially
present at Range 40A include TPH and related
constituents, metals, and explosive compounds.

HLA's field investigation at Range 40A was
completed in two phases, Sampling locations are
shown on Plate 4.22. The Phase 1 investigation,
completed in February 1992, included:

¢ Conducting UXO/OEW and biological
clearance

* Drilling seven borings to 5 feet bgs at
potentia] source areas

+ Collecting 14 surface and subsurface soil
samples for lithelogic characterization and
chemical analysis and 7 samples for physical
analysis

* Analyzing the 14 soil samples for TPH as
gasoline, TPH as diesel, BTEX, S0Cs, and
lead. .

Based on the results of the Phase 1 activities and
on additional information obtained after Phase 1,
a Phase 2 investigation was conducted in

April 1994 which consisted of the following:

*  Conducting UXO/OEW and biological
clearance

» Drilling 12 borings to 10 feet bgs and
4 borings to 5 feet bgs to investigate
additional potential source areas

»  Collecting 60 surface and subsurface soil
samples for lithologic characterization and
chemical analysis and 10 samples for
physical analysis

* Analyzing the soil samples for TPH as
gasoline, TPH as diesel, BTEX, SOCs, priority
pollutant metals, and explosive compounds.

The Phase 1 and Phase 2 field investigations at
Range 40A indicated the following: *
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An approximately 8-foot-thick relatively
horizontal clay layer appears to underlie
most of the range; this clay layer may retard
vertical migration of chemicals.

*  Unknown TPH as diesel and unknown TPH
as gasoline were detected, primarily in
surface soil samples, at concentrations up to
1,400 mg/kg; the highest concentrations
{i.e., those exceeding 100 mg/kg) are limited
to surface soil within or adjacent to the three
trenches used for fire and smoke
demonstrations

*  Other organic compounds, including
noncarcinogenic PAHs and TICs, were
detected in surface and near-surface (2.5 feet
bgs) samples at relatively low concentrations
and appear to be related to petroleum
hydrocarbons (except for potentially naturally
occurring TICs)

* Arsenic, beryllium, chromium, copper, lead,
nickel, silver, and zinc were detected at least
once at concentrations above maximum
background soil concentrations in surface
and/or subsurface soil samples. However,
with the exception of two detections of lead
at 23 and 168 mg/kg, metals were not
detected significantly above maximum
background concentrations,

* No explosive compounds were detected in
the soil samples.

Range 33 - Demolitlon Range

Range 33 was used as a standard demolition and
field expedient demolition training range.
Materials used included TNT, C-4 (plastic
explosive), and a field expedient explosive that
consisted of a sack of ammonium nitrate soaked
with diesel fuel. Chemicals potentially present
include petroleum hydrocarbons and related
constituents, metals, and explosive compounds
that may have impacted the soil during training
activities,

The field investigation completed in April 1994
at Range 33 included:
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+  Conducting UXO/OEW and biological
clearance

» Drilling 16 borings to 10 feet bgs

* Collecting 64 surface and subswface soil
samples for lithologic characterization and
chemical analysis and 6 samples for physical
analysis

*  Analysis of soil samples for TPH as gasoline,
TPH as diesel, BTEX, SOCs, priority pollutant
metals, and explosive compounds.

Sampling locations are shown on Plate 4.20. The
field investigation at Range 33 indicated the
following:

*  Unknown TPH as diesel was detected in only
one surface soil sample at a concentration of
230 mg/kg; this indicates that hydrocarbon
contamination related to training activities,
where present, is likely to be at low
concentrations and limited to surface soil in
small, localized areas.

+ Other organic compounds, including
noncarcinogenic PAHs and TICs, were also
detected; these occurred at relatively low
concentrations, primarily in surface soil.

* Several explosive compounds, including
HMX and RDX, were detected in soil samples
from borings adjacent to the explosion craters
resulting from recent ordnance disposal
activities,

* Beryllium, chromium, copper, lead, and zinc
concentrations were above depth- and
soil-specific maximum background
concentrations. However, concentrations
were generally only slightly (up to 2 times)
greater than maximum background and were
detected in subsurface soil samples. These
detected concentrations do not appear io be
related to the source areas for the unknown
petroleum hydrocarbons and explosive
compounds.
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Explosive Ordnance Target Areas

Portions of the Inland Ranges and the 2.36-inch
Rocket Range have been used in the past for
training troops in the use of explosive ordnance.
Explosive ordnance targets are located in specific
ranges within the Inland Ranges and at the
2.36-inch Rocket Range. Chemicals potentially
present at these target areas include explosive
compounds and metals,

The investigation completed in April 1994 at the
explosive ordnance target areas included:

L

Conducting UXO/OEW clearance of sampling
locations and access routes near target areas

Drilling 120 borings to 2 to 2.5 feet bgs and
15 borings to 5 feet bgs at explosive ordnance
targets in several ranges, the High Impact
Area, and the 2.36-inch Rocket Range

Collecting 285 surface and subsurface soil
samples for lithologic characterization and
chemical analysis and 22 samples for
physical analysis

Analysis of soil samples for explosive
compounds, priority pollutant metals, and
total organic carbon.

The results of the investigation at the explosive
ordnance target areas indicated the following:

Several explosive compounds, including
HMX; RDX; 1,3,5-trinitrobenzene (1,3,5-TNB);
2,4,6-trinitrotoluene (2,4,6-TNT);
2-amino-dinitrotoluene (2-amino-DNT);
4-amino-dinitretoluene (4-amino-DNT);
nitroglycerine, and pentaerythritoltetranitrate
(PETN), are present, generally only in surface
soil. Except for HMX, which was detected at
a maximum concentration of 1,100 mg/kg,
the explosive compounds were present at
relatively low concentrations. Concentrations
of explosive compounds detected in the
shallow subsurface were significantly lower
than surface concentrations.

Explosive compounds were detected
primarily in Ranges 44 and 48; these ranges
show evidence of heavy use, such as
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demolished targets and abundant UXO/OEW
at the bases of the targets. Elsewhere, the
occwrrences of explosive compounds wers
sporadic and concentrations were usually
below reporting limits.

* Arsenic, beryllium, cadmium, total
chromium, copper, lead, nickel, silver, and
zinc were detected in surface and/or
subsurface soil samples at concentrations
above maximum background concentrations.
Copper, lead, and zinc were the metals most
frequently detected at concentrations
significantly above maximum background
concentrations. In general, elevated metals
concentrations in soil corresponded to the
presence of explosive compounds in soil at
the high use areas.

Smail Arms Ranges

Seventeen small arms ranges in the Inland
Ranges were used for pistol, rifle, and machine
gun practice. The main chemical potentially
present in these areas is lead from spent
ammunition. The investigations at the small
arms ranges were based on the approach used at
Site 3, the Beach Trainfire Ranges, and included:

+ Identifying of the types of spent ammunition
present in the small arms ranges

» Conducting a visual survey of the
distribution of spent ammunition along the
lines of fire, at targets, and at backstops or
open areas behind the targets

» Visually estimating of the siunrface distribution
and density of spent ammunition at each of
the study areas

¢ Making measurementis to confirm range
boundaries and target locations.

The methods and yesults of the Site 3
investigation were used to draw general
conclusions about the distribution of spent
ammunition at the Site 39 small arms ranges and
its potential impacts. The results indicate the
following:
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» Spent ammunition consisted primarily of
various caliber bullets and lesser amounts of
black powder rifle balls and lead shot

» The main chemical potentially present is
expected to he lead

* In general, most of the areas within the small
arms ranges contain less than 1 percent
surface coverage of spent ammunition

* A few small localized areas have a bullet
surface coverage of 1 to 10 percent, or greater
than 10 percent

« Based on the Site 3 investigation, lead
concentrations in soil are anticipated to
exceed 1,000 mg/kg in areas where bullet
surface coverage is 10 percent or greater and
occasionally in areas where coverage is 1 to
10 percent

* Based on the leaching tests performed for the
Site 3 investigation, it appears that there is
little potential for contamination of
groundwater by lead or other metals in the
small arms ranges.

Occurrence of UXO/OEW

Because Site 39 was used for ordnance-related
training activities, OEW (including UXO) is
present at the site. Typically, UXO/OEW at a
contaminated site is quantified as it is
remediated (i.e., as UXO/OEW are found, they are
removed or detonated), In the Site 39
investigation, several research activities were
conducted to provide qualitative information
regarding the surface distribution and density of
UXO/OEW at the site.

The results of the research activities indicated
the following:

* In general, ordnance used or found af the site
is conventional erdnance that includes small
arms ammunition, grenades, rockets, mortars,
artillery rounds, mines, and bombs

* The distribution and density of UXO/OEW in
a given area appears to be influenced by the
locations of targets
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* High densities of UXO/OEW at Site 39 appear
to be associated with targets in the high
explosive/anti-armor ranges in the northwest
part of the Inland Ranges and in the
2.36-inch Rocket Range

* Several small, localized areas containing high
densities of UXO/OEW were identified as
piles of debris that appear to have either been
consolidated during range clearance or
dumped during disposal

*  Medium densities of UXO/OEW are present
in the central portion of the Inland Ranges

= Areas containing low densities of UXO/OEW
are predominantly along the perimeter of the
Inland Ranges

*  Maximum subsuwrface penetration of UX0,
based on a variety of conditions
{e.g., crdnance type, weight, frajectory, and
soil type), may range from less than 1 foot to
several tens of feet

* Because of missing or incomplete range
activity records, misdirected shots, and poor
or undocumented disposal practices, no area
in Site 39 can be considered clear of
UXO/OEW.

4.2,16.3 Site 39 - Addressing Data

Gaps

COPCGs identified in soil include eight organics
(bis[2-ethylhexyllphthalate, pentachlorophenol,
2-amino-dinitrotoluene, 4-amino-dinitrotoluens,
HMX, PETN, RDX, and tetryl} and 12 metals
(antimony, arsenic, beryllium, cadmium,
chromium, copper, lead, mercury, nickel,
selenium, silver, and zingc). The assessment and
measurement endpoints relevant to Site 39 are
numbered [1 through 112 in Table 2.2. On the
basis of these endpoints, the following field data
needs are identified:

* Additional swrficial soil data to adequately
address assessment endpoints 11, 12, and 111

» Plant data to address assessment endpoints
13,14, and I9
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« Lizard data to address assessment endpoint
Is {

+ Litter data to address assessment endpoints
16 through 18

* Rodent data to address assessment endpoints
110 and 112,

Indicator species identified at Site 39 include the
hottentot fig, wild oat, deer mouse, and gray fox.
A preliminary quantitative analysis step was
conducted for Site 38 using these indicator
species to identify if hazards may exist based on
the identified COPCs. The results of the
preliminary analysis using these additional data,
presented in Section 5.4.18, identify which of the
data gaps identified above warrant additional
data collection. Due to the presence of UXQO,
sampling of biota was not conducted at this site.
These data needs are addressed by extrapolating
information compiled for Site 3, which also
consists of small arms trainfire ranges. Results of
additional data collection and analysis are
provided in Section 6.0

4.2.17 Site 40 - FAAF Defueling g
Area {

The FAAF defueling area comprises
approximately 5 acres near FAAF Maintenance
Building 533. The three areas of concern at

Site 40 are: Area A, an unpaved dune sand area
east of Building 533 with several 3- to
5-foot-diameter dark, petrolsum-stained surface
soil areas; Area B, a concrete paved area north of
Building 533; and Area C, a partially asphalt-
paved/partially unpaved "hardpan" area
northwest of Building 633 with unstained surface
soil. The southern portion of Area Cisa
suspected landfill area and the possible location
of a sewer line.

The site is inactive and is part of the FAAF area
to be converted to a general aviation facility to
complement the adjoining University of
California (COE, 1994).
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4.0 Preliminary Hazard Assessment 2

4.2.17.1 Ecological Site

Characterization
A review of aerial photographs indicated the
presence of six plant communities associated
with the site:

* Central coastal scrub

Coast live oak woodland

« Landscaped

Upland ruderal

Valley needlegrass grassland.

Valley needlegrass grassland is listed as a
special-status biological community in the
California Department of Fish and Game's Natural
Diversity Data Base (CDFG, 1992¢).

The following special-status plants were observed
onsite (Table B1-23):

+ Sandmat manzanita
* Monterey spineflower
+ Sand gilia.

All three species are on California Native Plant
Society List 1B, The sandmat manzanita is also a
federal Category 2 candidate, the Monterey
spineflower is listed by the federal government as
a threatened species, and the sand gilia is listed
by the federal government as an endangered
species. The approximate distribution of these
habitats within and adjacent to the site is
depicted on Plate 4.23.

Twenty-two animal species were observed onsite
(Table B2-23). Three species, the golden eagle,
Monterey dusky-footed woodrat, and the
California horned lizard, are all California species
of special concern. The golden eagle is also
listed as fully protected by the CDFG, and the
Monterey dusky-footed woodrat is a federal
Category 2 candidate. Additionally, four birds
(Cooper's hawk, sharp-shinned hawk, northern
harrier, and the black-shouldered kite) are special
status expected to be present at this site. The
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site is mostly paved; only upland ruderal habitat
is present in unpaved areas onsite. Other
habitats shown on Plate 4.23 are near but not on
the site. Site investigation work is ongoing;
additional ecological site characterization will be
conducted as part of the site investigation
activities.

Chemical Site
Characterization

4.2.17.2

Chemical site characterization activities, ali
conducted by HLA, included the following:

+ Drilling two soil borings to depths of
approximately 105 feet, one in Area C and
one in Area A

* Collecting eight soil samples, four from each
boring between 2 and 41 feet bgs, and
analyzing them for VOCs, SOCs, TPH, and
metals

* Excavating six trenches, collecting 17 soil
samples from the trenches at depths between
0.5 and 20 feet, and anatyzing samples for
VOCs, S§0Cs, TPH, and metals

* Collecting soil gas samples at 67 locations (a
total of 74 samples were collected) and
analyzing them for VOCs and TPH (vapor
phase)

» Collecting six HydroPunch groundwater
samples in three soil borings at depths of 85
and 95 feet and analyzing them for VOCs and
TPH.

Results of the soil analyses are summarized by
depth in Tables A80 through A82. Four VOCs
were detected, but three of these {acetone,
methylene chloride, and MEK), which were not
known to have been used onsite, were detected
below the reporting limit and are considered to
represent laboratory contamination, consistent
with EPA (1989b) methods. Toluene was
detected above the laboratory reporting limit at
0.5 foot bgs. Bis(2-ethylhexyl)phthalate was the
only SOC detected; it was detected below the
reporting limit and is considered to represent
laboratory contamination, as described above.
TPH-unknown extractable hydrocarbon was
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detected above the laboratory reporting limit at
0.5 foot bgs. Fifty-one TICs were reported; most
were low concentrations of unknown
hydrocarbons. Eight metals were detected, seven
below background concentrations, Zinc was
detected at Site 40 above the background
concentrations at 2 to 41 [eet bgs; zinc may
therefore represent site-related contamination.
4.2.17.3 Site 40 - Addressing Data
Gaps

Toluene was the only COPCs identified in
swrficial soil, zinc was the only COPC identified
in deep soil. Both GOPCs were detected only in
paved areas. Therefore, no complete exposure
pathways were identified at this site, and no
assessment and measurement endpoints were
identified at Site 40. No data gaps are identified
at this site, and no further work is recommended.

Site 41 - East Garrison Burn
Pit

4.2.18

The East Garrison Burn Pit comprises a small
area (approximately 2 acres) south of the
developed portion of the East Garrison, near
Barloy Canyon Road. Several small depressions
were reportedly used as burn pits for military
exercises. These depressions have since become
overgrown, and now contain ponded water in the
wet season. The area is topographically varied;
topographic features are shown on Plate 4.24.
Soil at the site is mostly sandstone; an eroded
ridge is present across the paved road to the
south of the site. Small areas of dune sand are
also present.

The site is inactive. The site is in Polygon 11B,

most of which is planned for development as an
agricultural center. Part of this polygon will be

set aside as open space (COE, 1994). The

specific proposed land use at Site 41 is unknown.

4.2.18.1 Ecological Site

Characterization

A habitat survey conducted in March 1994
indicated the presence of five plant communities
associated with the site:

+  (Coast live oak woodland
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* Gentral maritime chaparral
* Upland ruderal

*  Wet ruderal

.+ Ponds.

The approximate distribution of these habitats
within and adjacent to the site is depicted on
Plate 4.24. A grassland-dominated area of central
maritime chaparral was also identified at the site.
Central maritime chaparral, the most extensive
natural community at Fort Ord, is considered a
rare or declining habitat by the CDFG (1992b).
The ponds are considered wetlands; as such they
are protected by the federal government. None of
the other habitats listed above is currently
considered rare or declining by the CDFG
(7992b). Plant species observed during the
habitat survey and borehole clearance activities
(HLA, 1992g) are listed in Table B1-24. The
following special-status plants were observed on
or near Site 41:

* Monterey manzanita
= Monterey ceanothus.

Both species are federal Category 2 candidates for
listing as threatened or endangered. Both are
also on California Native Plant Society Lists, the
former on List 1B, and the latter on List 4.

Thirty-one animal species were observed at

Site 41. One of these, the Monterey dusky-footed
wood rat is a federal category 2 candidate for-
listing as threatened or endangered, and is a
California species of special concern. In
addition, three special status birds (Cooper's and
sharp-shinned hawks, and loggerhead shrike) are
listed as expected in these habitat types.
Observed and expected animals at Site 41 are
summarized in Table B2-24,

Chemical Site
Characterization

4.2.18.2

Chemical site characterization activities, all
conducted by HLA, included the following:
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« Drilling eight soil borings to depths of 20.5
feet; all of the borings were located in the
wetland pond habitat after permits were
obtained and the ponds were dry for the
season

* Collecting 46 soil samples, 6 from each of
seven borings between 0.0 and 20.5 feet bgs
at approximately 5-foot intervals, and 3 from
one boring at 0.0 foot bgs, and analyzing
them for one or more of the following, as
appropriate: TPH, VOCs, SOCs, CDDs and
CDFs, and metals.

Results of the soil sample boring analyses are
summarized by depth in Tables A83 through
A8S5,

Site 41 - Addressing Data
Gaps

4.2.18.2

L OPCs identified in soil include one VOC

(toluene), one SOC (pentachlorophenol), one CDD

{OCDD), and 12 metals (arsenic, beryllium,
cadmium, chromium, copper, lead, mercury,

nickel, silver, selenium, thallium, and zinc¢). The

assessment and measurement endpoints relevant
to Site 41 are numbered I1 through 112 in Table
2.2. On the basis of these endpoints, the
following field data needs are identified:

« Additional surface soil data to adequately
address assessment endpoints I1, 12, and 111

* Plant data to address assessment endpoints
I3, 14, and 19

+ Lizard data to address assessment endpoint I8

+ Litter data to address assessment endpoints 16

through 18

* Rodent data to address assessment endpoints

110 and 112,

Indicator species identified at Site 41 include the

hottentot fig, deer mouse, and gray fox. A
preliminary quantitative analysis step was
conducted for Site 41 using these indicator
species to identify if hazards may exist based on
the identified COPGCs. The results of the
preliminary analysis using these additional data,
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presented in Section 5.4.19, identify which of the
data gaps identified above warrant additional
data collection. No additional data have been
collected to address these data needs because site
characterization results were only recently
available. Data needs are addressed through
extrapolation from similar sites (e.g., Site 31), as
discussed in Section 6.0.

4.3 Summary of PHA2 Results

Table 4.2 summarizes the results of PHA?2
indicating that no sites or outfalls were
eliminated as a result of activities conducted in
PHAZ2. These sites and outfalls will be further
evaluated in Section 5.0.
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5.0 QUANTITATIVE ECOLOGICAL SCREENING ASSESSMENT

This section presents the methods and results of
the quantitative ecological screening assessment
for the sites discussed in Section 4.0 and for
surface water outfalls identified in Section 3.0 as
needing further evaluation. This assessment
"includes parts of the problem formulation,
analysis, and risk estimation components of
EPA's framework (Plate 1.2).

This quantitative ecological screening assessment
is based on the preliminary soil and storm water
data presented in Appendix A for sites and
outfalls. It is an initial evaluation that identifies
sites or outfalls that do not pose potential risks to
ecological receptors based on a number of
conservative assumptions. This assessment also
provides a mechanism for identifying sites and
scenarios that may pose potential ecological risks
and for focusing further data analysis and/or
collection activities. Sites and outfalls identified
in this quantitative ecological screening
assessment as posing potential risks were
evaluated further as part of the analysis phase in
Section 6.0 using additional field data.

The following two mutually exclusive hypotheses
were tested in this first iteration of the analysis
component: either the risks estimated in this
section are the result of the conservative
assumptions used in this initial quantitative
ecological screening assessment or the sites and
outfalls do pose potential risks to ecological
receptors. This section builds on the problem
formulation (PHA1 and PHAZ2) information
presented in Sections 2.0, 3.0 and 4.0.

5.1 Overview of Methods

This section presents an overview of the
approach used in the quantitative ecological
screening ecological assessment.

Section 5.2 summarizes the problem formulation
component of the EPA framework including,
selection of chemicals of potential concern
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(COPCs) and indicator species. As cutlined in
Section 2.4, species were selected to allow
evaluation of potential effects at multiple trophic
levels, based on their probability of occurrence
on the sites evaluated. The species selection
process focused on species that would most
likely be affected by the exposure pathways for
COPCs most probably associated with the highest

. levels of exposure.

The analysis component for this phase of the
assessment is discussed in Section 5.3. The .
analysis component includes characterization of
exposure and ecological effects. Exposure
pathways, discussed in Section 5.3.1 for plants
and mammals, include direct exposure pathways
such as soil dermal contact or root uptake and
indirect exposure pathways such as consumption
of foed (i.e., consumption of plants that have
taken up chemicals in soil). Species-specific
exposure parameters are quantified, and the
equations used to estimate potential doses are
presented. Section 5.3.2 presents the
characterization of ecological effects for this
phase of the assessment, the methods used to
derive benchmark concentrations, and the critical
toxicity values used to assess the potential
toxicity of the COPCs to ecological receptors are
presented in this section.

Section 5.4 is the risk estimation part of risk
characterization completed for mammals in this
phase of the assessment. In this section, the
information presented in Sections 5.3.1 and 5.3.2
are combined to estimate the potential for
adverse effects to ecological receptors from the
COPCs at each of the sites. Section 5.5 discusses
the risk estimation component of the initial
quantitative ecological screening for plants, and
Section 5.6 presents the risk estimation
component of the initial quantitative ecological
screening for potential effects to terrestrial and
aquatic receptors due to chemicals at outfalls.
The uncertainties in the initial quantitative
ecological screening assessment are discussed in
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5.0 Quantitative Screening Assessment

Section 65.7. The results of the screening
assessment are summarized and additional data
collection activities identified in Section 5.8.

5.2 Summary of Problem
) Formulation

This section summarizes the COPCs selected and
the indicator species evaluated.

5.2.1 Summary of COPCs

- On the basis of the approach described in
Section 2,5 chemicals were selected as COPCs in
soil for each of the 18 sites evaluated with data
available at the time of the screening assessment
(Appendix A); these COPCs are listed in

Table 5.1, Because no background
concentrations of chemicals were available for
stormwater and sediment, all detected chemicals
were evaluated as COPCs for these media
(Section 5.6). COPC selection was reevaluated in
Section 6.0 on the basis of additional data
collection results (Appendix G).

5,2.2 Summary of Indicator
Species

Criteria for selecting indicator species are
identified in Section 2.4, Indicator species were
selected on the basis of the conceptual models
and measurement and assessment endpoints
(Section 2.2). Terrestrial species identified as
potential indicator species for quantitative
evaluation are sumimarized in Section 2.4 and as
follows:

* Plants were selected as specific indicator
species for each site based on the results of
plant collection field activities. Based on
these results, wild oat was selected as the
plant indicator species for this phase of the
assessment,

* Based on trapping results, the deer mouse
was selected as the indicator species
representing small mammals for this phase of
the assessment because of its presence at the
sites and its relatively small body weight
(compared to, for example, the California vole
[Burt and Grossenhsider, 1976]).
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¢ The gray fox was selected as the carnivore )
indicator species. The gray fox is present at {
the inland sites and is similar in body '
weight, distary habits, and home range to the
red fox, making it applicable to the coastal
sites where the red fox is found.

* For all sites except Sites 3 and 39, birds were
not selected as indicator species. For these
sites, mourning doves were selected as an
indicator species because they occur on the
dunes of Site 8 and at Site 39 and may ingest
bullet fragments and retain them as grit in
the gizzard.

* Lizards were also selected as potential
indicator species using the criteria listed in
Section 2.4. However, impacts to lizards are
estimated in Section 6.0 using data from leaf
litter sampling since field collection of
lizards was unsuccessful.

Exceptions to this list of indicator species are
discussed where applicable on a site-by-site basis
in Section 5.4.

5.3 Analysis ' { .

Section 5.3.1 summarizes the exposure pathways
and assumptions used for the mammalian
indicator species evaluated in this phase of the
assessment. Section 5.3.2 describes the approach
used and the critical toxicity values and
benchmark concentrations developed to assess
toxicity of chemicals to-receptors. Plants are
discussed in Section 5.5 and stormwater outfalls
in Section 5.6. These activities are part of the
analysis component of EPA's framework

(Plate 1.2).

5.3.1 Characterization of
Exposure

For each of the indicator species {deer mouse and
gray fox), lifetime average daily doses (LADDs)
were calculated for complete exposure pathways
as described below.
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5.0 Quantitative Screening Assessment

5.3.1.1 Deer Mouse

The deer mouse (Peromyscus maniculatus) was
assumed to reside at each site for its entire
lifetime. The home range of these mice is
reported to be between 0.2 and 1.2 hectares by
Burt and Grossenheider {1976) and bstween
0.014 and 0.13 hectares by EPA (1993i). Thus, it

was assumed that the deer mouse could spend its

entire lifetime exposed to site-related chemicals,
and that the deer mouse ohtains its entire daily
food requirements from the site. Potential
.exposure pathways and the assumptions used to
estimate potential exposures to site-related
chemicals {Table 5.2) are presented below.

Plant Ingestion

The following equation was used to estimate the
potential exposure, as the lifetime average daily
dose (LADD), of deer mice to concentrations of
site-related chemicals in plants:

Plant Ingestion LADD (milligrams per k]logram
per day [mg/kg/day]) =

Chemical concentration in soil (mg/kg scil)
X Plant uptake factor (kg soil/kg plant)

X Plant ingestion rate (kg plant/day)

X Exposure frequency (days exposed/

365 days)

X Exposure duration (years exposed/years
lifetime)

+ Body weight (kg).

The chemical concentration in soil used in this
assessment was the maximum concentration - |
observed in surface soil (0 to 0.5 foot bgs} at the
site, where available. Where data were not
available for this depth range, the maximum
concentration observed between 0.5 and 4.0 feet
bgs was used.

The deer mouse eats plants and invertebrates.
Chapman and Feldhamer (1992) indicate that
deer mice are omnivorous, preferring cereal
grains. Because of the availability of methods for
calculating the concentrations of site-related
chemicals in plants and the lack of methods for
calculating the concentrations of site-related
chemicals in insects, this assessment assumes
that the entire diet of the deer mouse consists of
plants from the site. The plant uptake factors
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were estimated using the approach described by
Travis and Arms (7988) and presented in
Appendix C.

The body weight of mice ranges from 0.015 to-
0.035 kilograms (EPA, 19931}; the midpoint of
this range was used in this assessment, and the
median food consumption rate of 0.005 kg/day
reported by EPA (1993i) for deer mice was used.
Mice were assumed to be exposed to site-related
chemicals every day for their entire lifetime.

Drinking Water Ingestion

Deer mice can obtain their entire requirement for
water (0.0068 liters per day [L/day]) from their
food and the production of metabolic water
(Chapman and Feldhamer, 1992). Therefore,
drinking water exposures were not calculated in
this assessment.

Soil Ingestion

Deer mice are also assumed to be exposed to site-
related chemicals in the soil through inadvertent
soil ingestion. Potential exposures through
inadvertent soil ingestion were estimated using
the following equation:

Soil ingestion LADD (mg/kg/day) =

Chemical concentration in soil (mg/kg soil)
X Soil ingestion rate (kg soil/day)

X Exposure frequency (days

exposed/365 days) - .

X Exposure duration (years exposed/years
lifetime)

+ Body weight (kg).

No information on soil ingestion was found for
deer mice. An inadvertent soil ingestion rate for
deer mice was calculated based on the
assumption that a certain percentage of the total
intake of food is soil. This approach has been
used for larger foraging mammals such as sheep,
cattle, and deer. Data for foraging mammals
indicate that inadvertent soil ingestion typically
represents 1 percent of total ingestion. To
account for potential soil ingestion while ,
grooming, this value was increased to 3 percent
of the plant ingestion rate, or 0.00015 kg/day.
Mice are assumed 1o be exposed to site-related
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5.0 Quantitative Screening Assessment

chemicals in soil every day for their entire
lifetime.

Dermal Contact with Soil

Potential exposures through dermal contact with

soil were estimated using the following equation:

Dermal contact LADD {mg/kg/day) =

Chemical concentration in soil (mg/kg soil)

X Amount of soil on skin (kg soil/cm?/day)

X Exposed surface area (cm?)

X Dermal soil absorption adjustment factor
(unitless) :

X Exposure frequency (days exposed/365 days)
X Exposure duration {years/lifetime})

+ Body weight (kg).

The amount of soil on skin used in this
assessment was 1.0 mg/cm? This value was
reported by EPA (EPA, 1992m) as a reasonable
upper value for humans. One value was also
reported by EPA (1992m) for shaved rat skin
using the "monolayer" method. However, this
value was not used by EPA becauss of questions
about skin texture, types of soil tested, soil
moisture contents, or the methodology used to

measure soil adhesion. EPA (1992m) concluded

that the monolayer concept was not sufficiently
well understood to use in the estimation of soil
adherence.

The surface area used in this assessment was

10 percent of the total surface area of the deer
mouse based on professional judgment and by
analogy to comparable estimates for the muskrat
(V. Hayssen, personal communication,

March 1993). The total surface area was
calculated from the following equation based on
body weight {Schildt and Nilsson, 1970, and
Ettingar, 1975):

Surface area = k x BW#?

where: BW = body weight in kilograms
k = a constant equal to 10.

For the deer mouse, a total surface area of
85.50 cm? was calculated and an exposed skin
area of 8.55 cm?*/day was estimated.
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5.3.1.2 Gray Fox

The gray fox indicator species was also (
conservatively assumed to spend its entire
lifetime at each site exposed to the site-related-
chemicals, and to obtain its entire daily food
requirements from the site. These assumptions
are conservative in that (1) the home range of
gray fox was reported by two sources in
Chapman and Feldhaminer (1992), to be between
76 and 185 hectares, and 3.2 km?, and (2) there
may not be sufficient food sources at all the sites
to meet the second assumption. Two factors that
influence the size of the home range are
abundance of food and diversity of habitat
(Chapman and Feldhamer, 1992). Therefore, it is
unlikely that the gray fox would spend its entire
lifetime at a single site. Assumptions are revised
in Sections 6.0 and 7.0 to reflect site-gpecific
information as appropriate. The assumptions
used to estimate potential exposures to site-
related chemicals are presented below.

The diet of the gray fox consists of both plants

and small animals. Chapman and Feldhamer

(1992) indicate that, depending on availability,

foxes feed on small mammails, birds, fruits, and ;
insects. The typical vegetative portion of the diet (

of the gray fox is manzanita berries, cherries, and .
coffee berries (Rhamnus californica). In this-

assessment, gray fox were assumed to consume

2.25 kg of prey/week, the value presented for red

fox (Chapman and Feldhamer, 1992). This value

was used to calculate an average total daily

consumption rate of 0.32 kg/day for the gray fox.

This assessment assumed that the entire diet of

the gray fox consists of deer mice and plants ‘
from each of the sites evaluated. Vegetative and |
reproductive plant tissue concentrations have
been modeled for each site, and it was assumed
that these represent the concentrations of COPCs - :
in the plant parts typically consumed by the gray .
fox. No data on food distribution were presented
for the gray fox. Chapman and Feldhamer (1992)

present food distribution data for the red fox that

indicate that mice are the major food source.

Burt and Grossenheider (1976) indicate, in their

section on economic value, that the gray fox is "a
wonderful mouser." This assessment assumes

that 60 percent (0.19 kg/day) of the food

consumed by gray fox at each site is deer mice

from the site and 40 percent (0.13 kg/day) is

plants from the site. (
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5.0 Quaniitative Screening Assessment

Plant Ingestion

The following equation was used to estimate the
potential lifetime average daily dose (LADD) to
gray fox from concentrations of s1te—related
chemicals in plants:

Plant ingestion LADD (mg/kg/day) =

Chemical concentration in soil {mg/kg soil)

X Plant uptake factor (kg soil/kg plant)

X Plant ingestion rate (kg plant/day)
X Exposure frequency (days exposed/365 days)
X Exposure duration (years exposed/years
lifetime)

+ Body weight (kg).

The chemical concentration in soil used in this
assessment was the maximum concentration
observed in the surface soil (0 to 0.5 foot bgs) at
the site, where available. Where data were not
available for this depth range, then the maximum
concentration observed between 0.5 and 4.0 feet
bgs was used. The methods for calculating the
content of site-related chemicals in plants are
described above for the house mouse.

Mammal Ingestion

The following equation is used to estimate the
potential lifetime average daily dose to gray fox
from consuming mammals:

Mammal ingestion LADD (mg/kg/day) =

Chemical concentration in mice {mg/kg)

X Ingestion rate {kg/day)

X Exposure frequency (days exposed/365 days)
X Exposure duration (years exposed/years
lifetime)

+ Body weight (kg).

The average daily dose calculated above for the
deer mouse was assumed to represent a steady-
state approximation of the concentration of the
chemicals of potential concern in the field
mouse. This value was used to represent the
concentration of the COPCs in the small mammal
portion. of the gray fox diet.
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Drinking Water Ingestion

Drinking water exposures were not calculated for
the gray fox (which requires 0.44 L/day;
Chapman and Feldhammer, 1992) because no-
standing water was observed at any site that
could serve as a source of drinking water, except
at Sites 16, 39, and 41. Chemical concentration
data have not been collected from the water at
Sites 39 and 41 so drinking water exposures were
not calcutated for these sites, Part of Site 16,
Pete's Pond, is a triangular depression
surrounded by roads that is dry most of the year,
Therefore, the potential for exposures to surface
water at Site 16 is limited and not evaluated
here.

Soil Ingestion

Gray fox are also assumed to be exposed to
site-related chemicals in the soil through
inadvertent soil ingestion. Potential exposures
through inadvertent soil ingestion were estimated
using the following equation:

Soil ingestion LADD (mg/kg/day) =

Chemical concentration in soil (mg/kg soil)

- X Soil ingestion rate (kg soil/day)

X Exposure frequency (days exposed/365 days)
X Exposure duration (years/lifetime)
-+ Body weight (kg).

No information on soil ingestion was found for
fox. An inadvertent soil ingestion rate for fox
was calculated from the assumption that a
certain percentage of the total intake of food is
soil. This approach has been used for larger
foraging mamimals such as sheep, cattle, and
deer. Data for foraging mammals indicates that
inadvertent soil ingestion typically represents

1 percent of total ingestion. To also account for
potential soil ingestion while grooming, this
value was increased to 3 percent of the plant
ingestion rate, or 0.0039 kg/day.

Dermal Contact with Soil

Potential exposures through dermal contact with
soil were estimated using the following equation:
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5.0 Quantitative Screening Assessment

Lifetime average daily dose (mg/kg/day) =

Chemical concentration in soil {mg/kg soil)

X Amount of soil on skin (kg soil/cm?/day)

X Exposed surface area (cm?)
"X Dermal soil absorption adjustment factor
(unitless)

X Exposure frequency {days exposed/365 days)
X Exposure duration (years/lifetime)

+ Body weight (kg). .

The amount of soil on skin used in this

- assessment was 1.0 mgfcm?, This value was
reported by EPA (EPA, 1992m) as a reasonable
upper value for humans. One value was also
reported by EPA (7992m) for shaved rat skin
using the "monolayer" method. However, this
value was not used by EPA because of questions
about skin texture, types of soil tested, soil '
moisture contents, or the methodology used to
measure soil adhesion. EPA (1992m) concluded
that the monolayer concept was not sufficiently
well understood to use in the estimation of soil
adherence.

The exposed surface area used in this assessment
-was 10 percent of the total surface area of the fox
based on professional judgment and by analogy
to comparable estimates for the muskrat

{V. Hayssen, personal communication,

March 1993). The total surface area was
calculated from the following equation based on
body weight (Schildt and Nilsson, 1970 and
Ettinger, 1975):

Swrface areav= k x BW#®

BW = body weight in kilograms
k = a constant equal to 10.

For the fox, a total surface area of 3019 cm? was
calculated and an exposed skin area of

301.9 cm?*day was estimated.

5.3.1.3 Multipathway Exposure

The LADDs calculated for each pathway for each
species were summed to obtain chemical-specific,
species-specific LADDs, which were used in the
calculation of chemical-specific hazard quotients
in the risk characterization section (Section 5.6).
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Characterization of
Ecological Effects

5.3.2

This section presents the benchmark
concentrations and critical toxicity values used to
assess the toxicity of chemicals to ecological
receptors at Fort Ord. Where available,
benchmark concentrations intended to protect
biota were compared to detected chemical
concentrations in stormiwater, sediment, soil, and
plants to identify exceedances. Critical toxicity
values, expressed as doses, were developed from
literature sources to provide toxicity values to
compare with estimated exposure doses for
terrestrial animals.

5.3.2.1 Benchmark Concentrations
Benchmark concentrations (BCs) are chemical
concentrations representing levels below which
adverse effects are not expected. BCs are
available for some chemicals in surface water,
sediment, soil, and plant matirices, as discussed
below. No benchmark concentrations have been
developed for the protection of terrestrial animals
from exposure to chemicals in soil.

For surface water, available BCs include the
following:

* * Ambient water quality criteria (AWQC)
* Apparent effects thresholds (AETs).

Both marine and freshwater AWQQC are listed in
the Code of Federal Regulations (40 CFR 131.36).
At Fort Ord, marine AWQC are conservative BCs
to apply to stormwater runoff at the ocean
outfalls and for potential groundwater recharge
in the bay. Freshwater AWQC are conservative
BCs to assess stormwater runoff to areas such as
the Salinas River and for ponded water such as-
that found at Sites 16, 39, and 41. In all cases,
chronic values are more protective than acute
values; both values are presented in Table 5.3.
Chemical concentrations lower than AWQCs
indicate the absence of a potential problem;
chemical concentrations that exceed appropriate
AWQCs indicate the potential for toxicity to
result, and may warrant further evaluation if
aquatic species are chronically exposed to
chemicals at the detected concentrations. Any
exposure to chemicals in groundwater or in
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5.0 Quantitative Screening Assessment

stormwater runoff is expected to be lower than
the measured concentration, due to dilution. The
dilution factor is expected to be much greater for
groundwater and stormwater potentially reaching
the bay than for other areas. Therefore, the use

-of AWQCs in the screening assessment results in

a very conservative evaluation of the potential
toxicity of chemicals in water to aquatic
receptors.

AETs were not used in this assessment. AETs
were originally developed for Puget Sound and

.other estuarine and enclosed embayments, and

are not considered relevant for the Monterey Bay
and Salinas River. '

‘For sediments, available BCs include effects

range-low (ER-L) and effects range-median (ER-M)
concentrations. Originally developed by the
National Oceanic and Atmospheric
Administration (NOAA; Long and Morgan, 1990},
and recently revised (EPA, 1992n), ER-Ls and
ER-Ms represent concentrations from National
Status and Trends program sites across the
country resulting in toxicity to target species’

10 percent (ER-Ls} or 50 percent (ER-Ms) of the
time. These concentrations represent chronic
exposures of both freshwater and marine (mostly
marine) aquatic organisms to chemicals in
sediment. According to NOAA, concentrations
below ER-Ls are not likely to be of concern,
concentrations above ER-Ms indicate the
likelihood of toxicity, and concentrations
between the two may indicate a potential
problem. Chemical concentrations in
non-submerged in-pipe and outside of pipe
sediment were compared with available ER-Ls
and ER-Ms, and exceedances were identified as
discussed in Section 5.6, ER-Ls and ER-Ms are
highly conservative values based on true
sediment and are only meant to be screening
values. The available ER-Ls and ER-Ms are
presented in Table 5.4,

Soil and plant tissue BCs for metals are presented
in Table 5.5. No BCs for organic chemicals are
available for plants.

For exposure of plants to metals in soil, the
available BCs are soil and plant tissue screening
concentrations. The soil screening
concentrations are concentrations in soil from
that EPA (71980c) considers to be protective of
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crop. plants, above which toxic effects may occur
(hereafter referred to as EPA screening
concentrations). Metals concentrations in soil
were compared with these soil BCs as described
in Section 5.5; detected concentrations lower -
than BCs indicate the absence of a problem and
concentirations greater than BCs indicate the
possible presence of a problem.

Available plant tissues screening concentrations
are the normal and toxic range concentrations for
plants reported by Kabata-Pendias and Pendias
(1984) and the tissue screening levels reported by
EPA (1980c). The Kabata-Pendias and Pendjas
plant tissue screening values ware used as in this
evaluation, rather than the EPA valuses. Kabata-
Pendias and Pendias (1984) present "normal"

(i.e., nontoxic) and "excessive" (i.e., toxic)
concentration ranges for inorganic constituents in
plant tissues. The EPA tissue screening values
were not used for the fellowing reasons:

+ The EPA values are below the Kabata-Pendias
and Pendias lower bound of the toxic range
for arsenic, cadmium, chromium, and copper,
and below the upper bound of the normal
range for copper and arsenic; the value for
chromium was derived from data for
vegetables and fruit, not oats, and the value
for copper was derived from data for millet

" (Dvorak, 1978).

* Additionally, plant uptake and accumulation

of metals ean vary greatly among species;
many plants, including oats, can adapt to soil
containing metals at concentrations that
exceed the EPA screening values {Dvorak and
Lewis, 1978).

* Third, the EPA screening values are reported
based on wet weight (although some sources
cited by EPA report the values as dry :
weights) and the Fort Ord analytical results
are based on dry weight.

Measured chemical concentrations in plants from
the sites were compared to the plant tissue
screening concentrations as described in

Section 6.0,
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5.0 Quantitative Screening Assessment

5.3.2.2 Critical Toxicity Values
Critical toxicity values were developed for
comparison with the LADDs calculated in
Section 5.3.1. The method used to develop these
values is discussed below.

For humauns, reference doses (RfDs) have been
developed for many chemicals (EPA, 1989b). An
RID (expressed in units of mg/kg/day) is an
estimated daily intake (dose) of a single chemical
that is not expected to result in adverse health
‘effects, even over a lifetime of exposure
(Vettorazzi, 1976; Dourson and Stara, 1983). The
RID is based on the relationship between the
dose of a chemical and the toxic effects that can
ocecur in test animals and/or humans. The
relationship used by the EPA to develop RfDs
assumes that a threshold exists for the initiation
of toxic effects (Dourson and Stara, 1983). The
majority of RfDs are based on toxicity studies in
experimental animals. To derive a human RfD
for a chemical from experimental animal toxicity
studies, the threshold of cbserved effects in a test
animal is divided by uncertainty factors (and
possibly modifying factors). The resulting RfD is
expected to be protective of the most sensitive
members of the human population (EPA, 1989b).

A similar method is applied to experimental
animal studies to derive doses expected to be
protective of any given species, assuming
appropriate uncertainty factors are used to
extrapolate among species. These doses, herein
referred to as toxicity reference values (TRVs), are
conservative values established to be protective
of terrestrial species and address the assessment
endpoints (e.g.,, organisms not affected by
site-related chemicals) and measurement
endpoints (e.g., NOAEL for receptor or surrogate
species) in Tables 2.1 through 2.3, -

Concentrations below TRVs are not expected to
result in adverse health effects to the indicator
species, even if exposure occurs over an extended
period of time. The proper selection of toxicity
endpoints from which TRVs are derived is an
important component of the ecological risk
assessment (EPA, 1991b). It is important to
elucidate available toxicological endpoints that
are relevant and measurable for the terrestrial
species evaluated in the assessment. “Appropriate
endpoints that can be used to evaluate chemical
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toxicity include laboratory studies on changes in B
growth or behavior, histopathological (
abnormalities such as liver necrosis or
tumorigenesis, changes in blood chemistry, and
changes in reproductive or developmental

processes. These endpoints were evaluated for

the ecological risk assessment to derive

conservative TRVs,

The following sections discuss the toxicity
parameters considered in deriving TRVs and the
TRV method used for terrestrial indicator species.

Overview of Ecological Toxicity
Parameters

On the hasis of information available from the

scientific literature, the following toxicity

endpoints and parameters are relevant for

deriving TRVs:

Parameter Definition

NOAEL No Observed Adverse Effect Level --
The highest concentration or dose of a
chemical by any exposure route
resulting in no adverse effects.

NOEL No Observed Effect Level -- The
highest concentration or dose of a-
chemical by any exposure route
resulting in no measured effects of any
kind {including benseficial effects).

Lowest Observed Adverse Effect Level
— The lowest concentration or dose of
a chemical by any exposure route
resulting in adverse effects,

LOAEL

LOEL Lowest Observed Effect Level -- The
lowest concentration or dose of a
chemical by any exposure route
resulting in measured effects of any
kind (including beneficial effects).

TDLo Toxic Dose Low — The lowest dose of
a chemical over any exposure period
resulting in any toxic, tumorigenic, or
reproductive effects for any
noninhalation exposure route.

LDLo Lethal Dose Low -- The lowest dose of

a chemical by any exposure route { |
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5.0 Quantitative Screening Assessment

other than inhalation, aver a defined
exposure period, resulting in death.

LD50 Lethal Dosse Fifty -- A calculated
neninhalation dose of a chemical
resulting in the death of 50 percent of
an entire population of experimental
(terrestrial) organisms.

Definitions for these parameters were compiled
from the literature, including the Registry of
Toxic Effects of Chemical Substances database
(RTECS, 1992).

Based on toxicological endpoints for this
assessment (i.e., sublethal, physiological effects
due to chronic exposure), the chronic NOAEL
was used, if available, to represent the most
relevant, health-protective toxicological parameter
on which to base. TRVs. If toxicity data for a
chemical were not available, the TRV was based
on data for a structurally similar surrogate
chemical.

Development of Toxicily Reference Values

(TRVS)

Because the majority of available toxicological
data for site-related chemicals are for species
other than those present at Fort Ord, data were
extrapolated as necessary to selected Fort Ord
indicator species.

To develop human reference doses (RfDs),
NOAELs generally based on animal studies are
extrapolated to humans by incorporating "safety
factors," or uncertainty factors, to account for
uncertainties involved with such extrapolations
(EPA, 1994). Several uncertainty factors are
currently used by EPA to derive human RfDs, as
follows (Dourson and Stara, 1983; Lewis

of al., 1990):

* To extrapolate from a test species to humans,
the NOAEL is divided by a factor of 10

* To extrapolate from a LOAEL value to a
NOAEL value, the LOAEL is divided by a
factor of 10

* To extrapolate from acute or subchronic
i studies to a chronic (i.e., majority of lifetime)
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exposure basis, the value is divided by a
factor of 10

+ To account for especially sensitive members
of the population, the value is divided by a
factor of 10

+ To account for any uncertainties not covered
by the above factors, a "professional
judgment" modifying factor from 1 to 10 is
used.

Depending on the chemical and the type of data
available, the overall uncertainty factor used to
adjust the value reported in the critical toxicity
study can range from 1 to 100,000. These factors
of 10 were originally derived to incorporate a
margin of safety and were not based on actual
data. Indeed, when these factors were first
suggested in 1954, available information on
comparative toxicity was relatively scarce
(Lehman and Fitzhugh, 1954). Only very meager
information was available at that time, even for
laboratory animals, and very conservative
methods were deemed necessary to protect
human health. More recently, it has been
suggested that these order-of-magnitude factors
should be regarded as boundaries on actual
differences rather than best estimates of the
differences (Lewis et al., 1990).

Recent attempts to quantify uncertainty factors
have been made for both aquatic (EPA, 1991a)
and terrestrial (Lewis et al., 1990) species. For a
variety of marine and freshwater invertebrate and
fish species, EPA (1991a) has evaluated
extrapolations based on taxonomy (i.e, species
differences) and endpoints (i.e., acute or chronic}).
Results of the evaluation indicate that the

average differences between the LC50 and
maximum allowable toxic concentration (MATC)
for a variety of taxa ranged from a factor of 10 for
marine crustaceans, to a factor of 34 for
freshwater fish. Based on this evaluation, EPA
(1891a) suggests using an uncertainty factor of 10
to 40 when extrapolating from acute to chronic
toxicity for single chemicals in aquatic
organisms.

For extrapolating between species, the
appropriate uncertainty factor increases with
increasing differences between the test and
indicator species. For example, for extrapolation
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within a genus, a factor of 5 is appropriate;
factors of 10 and 20 are more appropriate for
extrapolations within families and orders,
respectively (EPA, 19914).

"This discussion highlights the complexity in
quantifying uncertainty inherent in the
extrapolation process. EPA (1991a) underscores
this complexity by pointing out that the factors
discussed above reflect the quantity, quality, and
types of data used in their analyses and that this
information should not be generalized for all

" datasets.

A similar analysis - was conducted for terrestrial
laboratory species (i.e., rats and mice; Lewis

ot al., 1990). These authors developed
extrapolations between species, from LOAEL to
NOAEL values, and from less than chronic
(i.e., acute or subchronic) to chronic exposure
durations, based on an evaluation of the
literature. These represent three of the five
factors of 10 listed above for human RfD
derivation.

In the study, LOAEL to NOAEL ratios were
examined from 27 subchronic and 25 chronic
laboratory studies (Lewis et al., 1990). Of the

52 studies, 96 percent of all ratios of the LOAEL
to the NOAEL for both the subchronic and
chronic studies were less than or equal to 5; the
arithmetic average was 3.5 for chronic studies
and less than 3 for subchronic studies. Based on
this information, a value of 5 was used to
extrapolate from LOAEL or TDLo to NOAEL
values within a terrestrial species to be protective
at the 95th percentile level. A factor of 6 was
used to extrapolate from LD50 to NOAEL.

Extrapolations from subchronic to chronic
studies were evaluated for the same 52 studies
used above. Ratios of the subchronic NOAEL to
the chronic NOAEL were less than or equal to 5
in 90 percent of all cases; 97 percent of all ratios
were found to be less than 10. Evaluation of a
different dataset on 41 different: chemicals
indicated that all ratios of subchronic to chronic
studies with the same test organisms were less
than 3 (McNamara, 1979). To be conservative,
the higher calculated value of 5 was used to
extrapolate from subchronic to chronic values.
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On the basis of the above discussion, the
following uncertainty factors were used to
convert the available toxicity data to an
equivalent chronic NOAEL for the terrestrial
indicator species:

N

* To extrapolate from a test species to an
indicator species within the same genus, a
factor of 5 was used

*» To extrapolate from a test species to an
indicator species within the same family, but
in a different genus, a factor of 10 was used

* To exirapolate from a test species to an
indicator species within the same order, but
in a different family, a factor of 20 was used

¢ To extrapolate from a LOAEL or TDLo value
to a NOAEL value, a factor of 5 was used

* To extrapolate from an LD50 value to a
NOAEL value, a factor of 6 was used

* To extrapolate from acute or subchronic
studies to a chronic exposure basis
(i.e., majority of lifetime), a factor of 5 was
used. (

Where multiple values were available for a given
endpoint, the geometric mean of the values was
selected, consistent with published methods :
(Edmisten Watkin and Stelljes, 19983). For all
indicator species, uncertainty factors used to
derive TRVs can range from 1-to 500

(i.e., 20 x 5 x 5). This approach is discussed by
Edmisten Watkin and Stelljes (1993).

To decrease the uncertainty factors used in
deriving TRVs, indicator species were selected
that are closely related taxonomically to species
for which there is a strong toxicological database.
This increases confidence in the conclusions
drawn during the risk characterization.

TRVs developed for the deer mouse and gray fox

for each of the COPCs identified in Section 5.2

are summarized in Table 5.6. Supporting 3
toxicity documentation is provided in , !
Appendix D. ;
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54 Terrestrial Risk Estimation
for Mammals - First
Iteration

This section evaluates the potential for adverse
ecological effects on terrestrial receptors from
exposures to the COPCs (risk estimation
component of EPA's framework, Plate 1.2). The
estimates of the potential for adverse ecological
effects are calculated in a manner similar to that
calculating hazard indices for human health risk
assessments. The total exposure dose (estimated
.as presented in Section 5.3.1 by using the
exposure assumptions summarized in Table 5.2)
for each chemical at a site is divided by an
appropriate TRV (presented in Section 5.3.2 and
Table 5.6) to derive a hazard quotient for effects
other than cancer.

For the initial conservative screening assessment,
the maximum site concentrations of all COPCs
were used, regardless of where the individual
maximum concentrations occurred on the site.
‘Maximum concentrations were used instead of
mean concentrations or the 95 percent upper
confidence level (UCL) of the mean in order to be
highly conservative. The maximum
concentration observed in the surface soil (0 to
0.5 foot bgs) at the site was used if available. If
data were not available for this depth range, the
maximum concentration observed hetween 0.5
and 4.0 feet bgs was used.

The terrestrial receptors were assumed to spend
their entire lifetimes simultaneously exposed to
the maximum concentrations of all COPCs
detected at a site. Although this is unrealistic
given the home ranges reported for these
organisms, this assumption is highly conservative
and therefore highly protective.

The level of ecological concern of the hazard
quotient is defined in part in material presented
by EPA (1988j):

* If the ratio is less than 0.1, the site is
categorized as being of "no concern."

* If the ratio is between 0.1 and 10, the site is
categorized as being of "possible concern."

* If the ratio is greater than 10, the site is
categorized as being of "probable concern."
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Because of the number of conservative
assumptions used in the quantitative ecological
screening assessment, including the use of
chronic NOAELs to develop TRVs, the categories
presented above were modified for this
assessment as follows:

» If the sum of the hazard quotients (i.e.,
hazard index) for all the COPCs observed at
an individual site is at or below 1.0, then no
adverse impacts are expected at that site ('no
concern").

» If the hazard index for all the COPCs
observed at a site is between 1.0 and 10.0,
then the site is considered to be of "possible
concern” from an scological perspective.

» If the hazard index for all the COPCs
observed at a site is greater than 10.0, then
the site is considered to be of "probable
concern”.

The results of the quantitative ecological -
screening assessment are presented on a site-by-
site basis in the following sections. Within the
discussion of each site, results are presented from-
the evaluation of the potential for adverse effects
on a deer mouse (Peromyscus maniculatus) and a
gray fox (Urocyon cinerecargenteus). The
exposure pathways and COPCs coniributing to a
hazard index above 1.0 are listed for each site in
descending order of importance for both of these
species. If the results of the assessment indicate
no adverse impacts for both the mouse and the
fox, then ne further action is recommended for
that site.

If results of the quantitative ecological screening
assessment using the maximum COPC
concentrations indicated a hazard index above
1.0 for either or both species, then additional
evaluations were performed to determine whether
the risks calculated using the maximum
concentrations were a result of the conservative
assumptions. The uncertainty of the numerator
(LADD}) was evaluated by collecting biota and
comparing the tissue concentrations to the
LADDs (Section 6.0). The denominator (TRV) is
considered a conservative (i.e., protective) value.
Uncertainties related to the hazard quotients are
discussed in Section 5.8 and 6.0. For sites where
most of the site is paved, the-specific sample
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location that contained the highest
concentrations of the COPCs that contributed the
most to the estimated hazard index was
determined. If this sample location was from a
paved area, then the site may have been screened
out because a complete exposure pathway was
lacking. If an interim remedial action is planned
at a site whereby COPCs in soil will be
remediated, the site was screened out and not
considered further in the analysis, For sites that
are of possible or probable concern in this initial
guantitative ecological screening assessment,
‘additiona) data were collected to more directly
quantify the potential for adverse ecological
effects in the quantitative ecological risk
assessment.
5.4.1 Site 1 -

The results of the quantitative ecological
screening assessment conducted at Site 1 for the
deer mouse and gray fox are presented in

Table 5.7. Both species were assumed to spend
their entire lifetimes on Site 1, exposed to the
maximum concentrations of COPCs found at the
site. Data from 0.5 to 4 feet bgs were used. The
hazard index for the deer mouse was estimated to
be 0.01, below levels of concern. The hazard
index for the gray fox was estimated to be 0.03,
also below levels of concern. In both cases, the
estimated hazard indices were attributable to
cumulative exposures from mercury in shallow
soil at Site 1. These analyses indicate that Site 1
is in the "no concern" category, and adverse
acological effects to the deer mouse and the gray
fox are not expected to result from chemical
exposure at the site. Because these species were
assumed to be highly exposed, other less highly
exposed species are also unlikely to be affected
by concentrations of metals at the site.

Therefors, on the basis of estimated potential
risks to terrestrial ecological receptors, no further
action is required at Site’1. Additional surficial
soil samples were collected to fill a data gap
(Section 5.8.1).
5.4.2 Site 2

The results of the quantitative ecological
screening assessment conducted at Site 2 for the
deer mouse and gray fox are presented in

Table 5.8. Both species were assumed to spend
their entire lifetimes on Site 2, exposed to the
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maximum concentrations of COPCs found at the
site. Data from up to 0.5 foot bgs were used.
The hazard index for the deer mouse was
estimated to be 58, which indicates "probable
concern." Most of the estimated risks to the deer
mouse were due to the ingestion of plants and to
the soil exposure pathways. The hazard index
for the gray fox was estimated to be 61, which
also indicates "probable concern." Most of the
estimated risks to the gray fox were due to the
ingestion of plants and mice and to the soil
exposure pathways.

In order of importance, the COPCs responsible
for most of the hazard index for the mouse are
zing, lead, cadmium, chromium, and selenium.
In order of importance, the COPCs responsible
for most of the hazard index for the fox are zinc,
cadmium, selenium, chromium, and lead. The
maximum concentrations of the contributing
metals were from one boring location in an
upland ruderal area of the site. Site 2 is
expected to be developed as an aquaculture
facility.

This analysis indicates that the deer mouse and
gray fox may be affected by COPCs at the site on
the basis of a conservative current exposure
scenario. Therefore, additional data were
collected and additional site data analysis was
performed to assess whether the potential for
adverse effects is the result of the conservative
screening assessment or whether exposure to the
COPCs may result in potential adverse effects on
terrestrial species at trophic levels comparable to
the deer mouse and gray fox. Additional data
included collecting collocated soil and biota as
discussed in Section 5.8.2. The additional data
analyses included assessing whether the
maximum COPC concentrations were collocated
and what potential risks were associated with the
single soil boring that poses the highest risks.
5.4.3 Site 3

The results of the quantitative ecological
screening assessment conducted at Site 3 for the
deer mouse and gray fox are presented in

Table 5.9. Both species were assumed to spend
their entire lifetimes on Site 3, exposed to the
maximum concentrations of chemicals found at
the site. Data from up to 0.5 foot bgs were used.
The hazard index for the deer mouse was
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estimated to be 5,332, which indicates "probable
concern." Most of the estimated risks to the deer
mouse are due to the ingestion of soil and to the
plant exposure pathways. The hazard index for
‘the gray fox was estimated to be 628, which also
indicates "probable concern." Most of the
estimated risks to the gray fox are due to the
ingestion of soil, plants, and mice. In order of
importance, the COPCs responsible for most of
the hazard index for the mouse are lead,
antimony, and zinc; for the fox they are lead,
zinc, and copper. The maximum concentrations
.of these metals were detected in different areas.
The site is expected to be developed as a state
park. This analysis indicates that the house
mouse and gray fox may be affected by COPCs at
the site, on the basis of a conservative current
scenario, Therefore, additional data analysis was
performed and additional data were collected to
assess whether the potential for adverse effects is
the result of the conservative screening
assessment. The additional data included
collection and analysis of collocated soil and
biota, as discussed in Section 5.8.3.

- Additionally, birds such as doves may ingest
expended builet fragments and retain them as grit
in the gizzard; this activity is known to be toxic
to waterfow] and raptors that ingest lead shot
(Bisler, 1988). Lead shot consists almost entirely
of lead, whereas the bullet fragments at Site 3 are
composed of alloys that contain other metals,
such as copper and zinc, as well as lead. The
presence of these other metals makes the alloy
harder than lead shot. These other metals may
be less toxic to avian wildlife, thus reducing the
toxicity of a given weight of bullet fragments
compared with that for lead shot. Because the
lead is combined with other metals, it is less
likely to be bipavailable, although the relative
bioavailability of lead in lead shot is also unclear.

The metals in the bullet fragments at Site 3 are
not readily available; results of leachate tests on
the fragments indicate that only about

0.1 percent of the metals leach under neutral
conditions. The effect of these factors on birds at
Site 3 is unclear; literature reports indicate large
variability in the amount of lead shown to cause
adverse effects. The differences in bioavailability
between lead shot and bullet fragmments may
further complicate the analysis (Eisler, 1988).
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Additional analysis to clarify this issue is
discussed in Section 6.0.

5.4.4 Site 11

As discussed in Section 4.2.4.2, the chemical site
characterization for Site 11 was performed by
JMM and summarized in a letter report, dated
February 26, 1993. Because these data were not
collected by HLA, they are not included in the
data summaries presented in Appendix A. Only
lead was selected as a COPC for Site 11. The
maximum concentration of lead observed at this
site was 220 mg/kg detected in an upland ruderal
area (JMM, 1991b).

The results of the quantitative ecological
screening assessment conducted at Site 11 for the
deer mouse and gray are presented in Table 5.10.
Both the species were assumed to spend their
entire lifetimes on Site 11, exposed to the
maximum concentrations of chemicals found at
the site, Data from up to 4 feet bgs were used.
The hazard index for the deer mouse was
estimated to be 25, which indicates "probable
concern." Most of the estimated risk to the deer
mouse is due to the ingestion of soil. The hazard"
index for the gray fox was estimated to be 3,
which indicates a "possible concern." Most of
the estimated risk to the gray fox is due to the
ingestion of soil.

The site is approximately 25 percent paved and
is expected to be developed for university
purposes. This analysis indicates that the house
mouse and gray fox may be affected by the COPC
at the site, on the basis of the conservative
current scenario. Therefore, additional chemical

-data analysis was performed to assess whether

the potential for adverse effects was the result of
the conservative screening assessment.

Additional data collected included collocated seil
and biota, as discussed in Section 5.8.4,

5.4.5 Site 12

The results of the quantitative ecological
screening assessment conducted at Site 12 for the
deer mouss and gray fox are presented in

Table 5.11. Both species were assumed to spend
their entire lifetimes on Site 12, exposed to the
maximum concentrations of the COPCs at the
site. Data from up to 4 fest bgs were used. The
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hazard index for the deer mouse was sstimated to
be 146, which indicates "probable concern."

Most of the estimated risks to the deer mouse are
due to the ingestion of soil and plants. The
hazard index for the gray fox was estimated to be
51, which also indicates "probable concern."

Most of the estimated risks to the gray fox are
due to-the ingestion of soil and plants.

In order of importance, the COPCs responsible
for most of the hazard indices are lead, zinc,
cadmium, and chromium for the mouse and
cadmium, lead, zinc, and chromium for the fox.
The maximum concentrations were detected at
one boring location in a landscaped area. The
site is approximately 75 percent paved, and is
expected to be developed. On the basis of the
current and future land uses, it is unlikely that
the modeled exposures represent site-specific
conditions. Therefore, additional chemical data
analysis was performed and additional data
collected, including collocated soil and biota
samples, to assess whether the potential for
adverse effects was the result of the conservative
screening assessment. These data analyses are
discussed in Section 5.8.5.

5.4.6 Site 15

A quantitative ecological screening assessment
was conducted at Site 15 for the deer mouss and
gray fox. The results of this assessment are
presented in Table 5.12, Both species were
assumed to spend their entire lifetimes on

Site 15, exposed to the maximum concentrations
of the COPCs at the site. Data from up to 4 feet
bgs were used. The hazard index for the deer
mouse was estimated to be 178, which indicates
"probable concern." Most of the estimated risks
to the deer mouse are due to the ingestion of
plants. The hazard index for the gray fox was
estimated to be 1,455, which also indicates a
"probable concern." Most of the estimated risks
to the gray fox from most chemicals are due to
the ingestion of plants. However, most of the
estimated risks to the gray fox from chlordane
were calculated to be from ingestion of mice.

The COPCs responsible for most of these risks are
chlordane, dieldrin, and heptachlor for the mouse
and heptachlor and chlordane for the fox. The
maximum concertrations were detected in an
area planned for interim remedial action. The
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site is approximately 65 percent paved and is
expected to be used as a corporation yard. The
soil in the areas contributing to the hazard index
will be remediated. Therefore, on the basis of
estimated potential risks to terrestrial ecological
receptors, no further ecological action is required
at Site 15. Additional data analysis and
collection of soil and biota samples was
performed to validate the models used in the
screening assessment (Sections 5.8.8).

5.4.7 Site 16

The results of the quantitative ecological
screening assessment conducted at Site 16 for the
deer mouse and gray fox, are presented in

Table 5.13. Both species were assumed to spend
their entire lifetimes on Site 16, exposed to the
maximum concentrations of COPCs at the site.
Data from up to 4 feet bgs were used. The
hazard index for the deer mouse was estimated
to'be 8, which indicates "possible concern." Most
of the estimated risks to the deer mouse are due
to the ingestion of plants and to the soil exposure
pathways. The hazard index for the gray fox was
estimated to be 6, which also indicates "possible

concern.” Most of the estimated risks to the gray

fox are due to the ingestion of plants and to soil
exposure pathways.

In order of importance, the COPCs responsible
for most of hazard indices are lead, cadmium,
zing, chromium, nickel, and antimony for the
mouse and cadmium, zine, chromium, and lead
for the fox. The maximum concentrations of
these metals were detected in unpaved upland
ruderal areas, or, in the case of zinc, in a central
maritime chaparral area. The site is unpaved
and 1s expected to be developed. This analysis
indicates that the deer mouse and gray fox may
be affected by the COPCs at the site, on the basis
of a conservative current scenario. Therefore,
additional site data analysis was performed and
additional data were collected to assess whether
the potential for adverse effects is the result of
the conservative scresning assessment.
Additional data collected included collocated soil
and biota, as discussed in Section 5.8.7.
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5.4.8 Site 17

The results of the quantitative ecological
screening .assessment conducted at Site 17 for the
deer mouse and gray fox are presented in

Table 5.14. Both species were assumed to spend
their entire lifetimes on Site 17, exposed to the
maximum concentrations of COPCs at the site.
Data from up to 4 feet bgs were used. The
hazard index for the deer mouse was estimated to
be 1, which also indicates "no concern." The
hazard index for the gray fox was estimated to be
1, which also indicates "'no concern." Most of the
estimated risks to the gray fox are due to the
ingesticn of plants and to the soil exposure
pathways.

For the mouse, in order of importance, the
COPCs responsible for most of the hazard index
are chromium, cadmium, and nickel. For the
fox, in order of importance, the COPCs
responsible for most of the hazard index are
cadmium and chromium which contributed

73 percent of the total hazard index; all other
metals and dioxins had a combined hazard index
of less than 0.3.

The site is approximately 95 percent paved; the
maximum concentrations of the metals were
detected in paved areas; the maximum
concentrations of dioxins were detected in soil
from a boring on the border of or in an upland
ruderal area. This analysis indicates that the
deer mouse and gray fox should not be adversely
impacted by the COPCs at Site 17. On the basis
of the estimated potential risks to terrestrial
ecological receptors, no further ecological action
is recommended at this site.

5.4.9 Site 21

The results of the quantitative ecological
screening assessment conducted at Site 21 for the
deer mouse and gray fox are presented in

Table 5.15. Both species were assumed to spend
their entire lifetimes on Site 21, exposed to the
maximum concentrations of COPCs at the site.
Data from up to 0.5 foot bgs were used. The
hazard index for the deer mouse was estimated to
be 105, which indicates "probable concern."

Most of the estimated risks to the deer mouse are
due to the ingestion of plants. The hazard index
for the gray fox was estimated to be 56, which
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also indicates "probable concern," Most of the
estimated risks to the gray fox are also due to the
ingestion of plants.

In order of importance, the COPCs responsible
for most of the hazard indices are lead, zinc,
cadmium, chromium, and antimony for the
mouse and cadmium, zine, lead, and chromium
for the fox. The maximum concentrations of
these metals were detected in wetland ruderal
areas planned for interim remedial action. The
site is approximately 80 percent paved.

This analysis indicates that the deer mouse and
gray fox may be impacted by COPCs on the basis
of the a conservative current scenario; however,
additional data were not collected at this site
because the areas with metal concentrations
contributing to the hazard index will be
remediated. Therefore, on the basis of potential
risks to terrestrial ecological receptors, no further
ecological action is required at Site 21. However,
additional soil and biota samples were collected
and analyzed to validate the models used in the
screening assessment (Section 5.8.9).

5.4.10 Site 22

The results of the quantitative ecological
screening assessment conducted at Site 22 for the
deer mouse and gray fox are presented in

Table 5.16. Both species were assumed to spend
their entire lifetimes on Site 22, exposed to the
maximum concentrations of COPCs at the site.
Data from up to 0.5 foot bgs were used. The
hazard index for the deer mouse was estimated
to be 0.04, which is below levels of concern.

The hazard index for the gray fox was estimated
to be 0.1, which is also below levels of concern.

These analyses indicate that Site 22 is in the "no
concern" category, and adverse ecological effects
1o the deer mouse and the gray fox are not
expected to result from chemical exposures at the
site. Because these species were assumed to be
highly exposed, other, less highly exposed
species are also unlikely to be affected by
concentrations of chemicals at the site.
Therefore, on the basis of potential risks to .
terrestrial ecological receplors, no further action
is required at Site 22. However, additional soil
and biota samples were collected and analyzed to
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validate the models used in the screening

assessment (Section 5.8.10).

5.4.11 Site 24

“The results of the quantitative ecological
screening assessment conducted. at Site 24 for the
deer mouse and gray fox are presented in
Table 5.17. Both species were assumed to spend
their entire lifetimes on Site 24, exposed to the
maximum concentrations of COPCs at the site.
Data from up to 4 feet bgs were used. The

- hazard index for the deer mouse was estimated to
be 20, which indicates "probable concern." The
hazard index for the gray fox was estimated to be
5, which indicates "possible concern.”

In order of importance, the COPCs responsible
for most of the hazard indices are lead and zinc
for the mouse and zinc and lead for the fox. The
maximum concentrations were detected in coast
live oak woodland areas.

This analysis indicates that the deer mouse and
gray fox may be affected by COPCs at the site, on
the basis of a conservative current scenario. The
interim remedial action to be performed does not
include remediation of the soil at the site that
contributed to these estimated hazard indices.
Therefore, additional chemical data analysis was
performed, and additional data were collected at
Site 24 to assess whether the potential for
adverse effects is the result of the conservative
screening assessment. Additional data collected
included collocated soil and biota, as discussed
in Section 5.8.11.

5.4.12 Site 25

A quantitative ecological screening assessment
was conducted at Site 25 for the deer mouse and
gray fox. The results of this assessment are
presented in Table 5.18. Both species were
assumed to spend their entire lifetimes on

Site 25, exposed to the maximum concentrations
of COPCs at the site. Data from up to 0.5 foot
bgs were used. The hazard index for the deer
mouse was estimated.to be 8, which indicates
"possible concern." Most of the estimated risks to
the house mouse are due to the ingestion of
plants. The hazard index for the gray fox was
estimated to be 7, which indicates "possible
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concern." Most of the estimated risks to the gray
fox are also due to the ingestion of plants.

In order of importance, the COPCs responsible
for most of the hazard indices are lead, zinc, and
cadmium for the mouse and cadmium, bayinm,
and lead for the fox. The maximum
concentrations of these metals were detected at
one boring location in an upland ruderal area.

This analysis indicates that the house mouse and
gray fox may be affected by COPCs at the site, on
the basis of a conservative current scenario.
Therefore, additional chemical data analysis was
performed and additional data were collected at
this site to assess whether the potential for
adverss effects is the result of the conservative
screening assessment. Additional data collected
included collocated soil and biota, as discussed
in Section 5.8.12.

5.4.13 Site 29

The results of the quantitative ecological

screening assessment conducted at Site 29 for the
deer mouse and gray fox are presented in

Table 5.19. Both species were assumed to spend =
their entire lifetimes on Site 29, exposed to the {
maximum concentrations of COPCs at the site,

Data from 0.5 to 4 feet bgs were used. The -
hazard index for the deer mouse was estimated

to be 1, and no adverse impacts are expected.

Most of the estimated risks to the deer mouse are
due to the ingestion of plants and to soil

exposure pathways. The hazard index for the

gray fox was estimated to be 1, also indicating

'mo econcern.”

This analysis indicates that the deer mouse and
gray fox are not likely to be impacted by the
COPCs at the site. Therefore, on the basis of
potential risks to terresirial ecological receptors; -
no further action is required at Site 29.

However, additional soil and biota samples were
collected and analyzed to validate the model
used in the screening assessment

(Section 5.8.13). '
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5.4.14 Site 31
A quantitative ecological screening assessment
was conducted at Site 31 for the deer mouse and
gray fox. The results of this assessment are
‘presented in Table 5.20. Both species were
assumed to spend their entire lifetimes on
Site 31, exposed to the maximum concentrations
of COPCs found at the site. Data from up to
4 feet bgs were used. The hazard index for the
deer mouse was estimated to be 2,489, which
indicates "probable concern." Most of the
_estimated risks to the deer mouse are due to the
ingestion of plants and to soil exposure
pathways. The hazard index for the gray fox was
estimated to be 343, which also indicates .
"probable concern." Most of the estimated risks
to the gray fox are also due to the ingestion of
plants and to soil exposure pathways.

In order of importance, the chemicals responsible
for most of the hazard indices were lead and zinc
for both species. The maximum concentrations
of lead and zinc were detected in boring
locations in upland ruderal areas. The site is
planned for use as an agricultural center and/or
open space.

This analysis indicates that the deer mouse and
gray fox may be affected by COPCs at the site, on
the basis of a conservative current scenario.
Therefore, additional chemical data analysis was
performed and additional data were collected
assess whether the potential for adverse effects is
the result of the conservative screening
assessment, Additional data collected included
collocated soil and biota, as discussed in

Section 5.8.14.
5.4.15 Site 32

The results of the quantitative ecological
screening assessment conducted at Site 32 for the
deer mouse and gray fox are presented in

Table 5.21. Both species were assumed to spend
their entire lifetimes on’ Site 32, exposed to the
maximum concentrations of COPCs found at the
site. Data from 0.5 to 4 feet bgs were used. The
hazard index for the deer mouse was estimated to
be 0.2, and the hazard index for the gray fox was
estimated to be 1. The COPCs contributing most
to these hazard indexes are metals to which both
species were cumulatively exposed. Analysis of
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these metals data indicates no adverse ecological
effects to the deer mouse and the gray fox are
expected to result from chemical exposure at the
site. Because these two species were assumed to
be highly exposed, other, less highly exposed -
species are also unlikely to be affected by
concentrations of chemicals detected at the site.
Therefore, no further action is required at Site 32
on the basis of potential risks to terrestrial
ecological receptors. However, additional soil
and biota samples were collected and analyzed to
validate the models used in screening assessment
{Section 5.8.15).

5.4.16 - Site 33

A guantitative ecological screening assessment
was conducted at Site 33 for the deer mouse and
gray fox. The results of this assessment are
presented in Table 5.22. Both species were
assumed to spend their entire lifetimes on

Site 33, exposed to the maximum concentrations
of COPCs found at the site. Data from 0 to

0.5 foot bgs were used. The hazard index for the
deer mouse was estimated to be 26, which
indicates "probable concern." Most of the
estimated risks to the deer mouse are due to the -
ingestion of plants. The hazard index for the
gray fox was estimated to be 19, which also
indicates "probable concern." Most of the
estimated risks to the gray fox are also due to the
ingestion of plants.

In order of importance, the COPCs responsible
for most of the hazard indices are lead, dieldrin,
zinc, and mercury for the mouse and mercury,
zinc, cadmium, and chromium for the fox. The
maximum concentrations for mercury and
chlordane used in this analysis were detected in
landscaped areas; all other chemicals' maximum
concentrations were in paved areas. The hazard
index in the landscaped area alone results ina - -
hazard quotient that indicates "possible concern”
because of exposures of mouse and fox to
merciry and exposures of the fox to zinc, The
site is an area of the golf course which is

90 percent paved and will remain part of the golf
course.

This analysis indicates that the deer mouse and
gray fox may be affected by the COPCs at the
site, on the basis of a conservative current
scenario, Therefore, addilional chemical data
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analysis was performed and additional data were
collected at this site to assess whether the
potential for adverse effects is the result of the
conservative screening assessment. Additional

.data collected included collocated soil and biota,
as discussed in Section 5.8.1.6.

5.4.17 ‘Site 35

The results of the quantitative ecological
screening assessment conducted at Site 35 for the
deer mouse and gray fox are presented in

"Table 5.23. Both species were assumed to spend
their entire lifetimes on Site 35, exposed to the
maximum concentrations of COPCs found at the
site. Data from 0.5 to 4 feet bgs were used. The
hazard index for the deer mouse was estimated to
be 0.02, which indicates "no concern." The
hazard index for the gray fox was estimated to be
0.05, which alsoindicdtes "no concern." These
results are based on preliminary sampling efforts
that did not include surface soil sampling;
additional soil and biota samples were collected
(Section 5.8.17) and risks at this site are
réevaluated in Section 6.0.

5.4.18 Site 39

The results of the quantitative ecological

screening assessment conducted at Site 39 for the
deer mouse and gray fox are presented in

Table 5.24. Both species were assumed to spend

their entire lifetime in the vegetated areas of

Site 39 (see Section 5.2.5), exposed to maximum
concentrations of the COPCs found at the site.

Soil sample data from Site 39 were separated into
two groups: data for samples collected in
vegetated areas and data for those collected in
unvegetated areas. Areas were designated as
vegetated or unvegetated based upon examination
of the site and aerial photographs. The
unvegetated areas are not considered ecologically
important because there is no habitat for
ecological receptors within these areas as a result
of historical detonations of ordnance. Therefore,
the soil samples from the unvegetated areas were
not used in the quantitative ecological screening
assessment. COPCs for Site 39 were selected
-using the COPC selection methods described in
Section 2.5 to evaluate the analytical results for
soil samples from the vegetated dreas. Data from
up to 10 feet bgs were used.
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The hazard index for the deer mouse was o
estimated to be 850, which indicates "probable (
concern." Most of the estimated risks to the deer
mouse are due to the ingestion of plants and to

soil exposure pathways. The hazard index for

the gray fox was estimated to be 337, which also
indicates "probable concern." Most of the

estimated risks to the gray fox are due to the

ingestion of plants and to soil exposure

pathways. |

In order of importance, the COPCs responsible
for most of the hazard indices are lead, HMX,
and zinc for the mouse, and zinc, HMX, lead,
and cadmium for the fox. The highest
concentrations of HMX were detected at three
locations, and the highest concentrations of

- metals were detected at several locations.

This analysis indicates that the deer mouse and
gray fox may be impacted by COPCs at this site

on the basis of a conservative current scenario.
Therefore, additional chemical data analysis was
performed to assess whether the potential for
adverse effects is the result of the conservative
screening assessment, as discussed in

Section 5.8.18. Additional data collected at '
Site 3 will be used to address impacts at Site 39. (

Additionally, birds may ingest expended bullet
fragments and retain them as grit in the gizzard;
this activity is known to be toxic to waterfow]
and raptors that ingest lead shot (Eisler, 1988).
Lead shot consists almost entirely of lead,
whereas bullet fragments are composed of alloys
that contain other metals such as copper and
zinc as well as lead. The presence of these other :
metals makes the alloy harder than lead shot. J
These other metals may be less toxic to avian [
wildlife, thus reducing the toxicity of a given ‘
weight of bullet fragments compared with that 5
for lead shot. Because the lead is combined with
other metals, it is less likely to be bioavailable, i
although the relative bioavailability of lead in |
lead shot is also unclear.

The metals in the bullet fragments are not readily
available; results of leachate tests on bullet !
fragments from Site 3, which would be _
applicable at Site 39, indicate that only about ;’
0.1 percent of the metals leach under neuiral :
conditions. The effect of these factors on birds is

unclear; literature reports indicate large {
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variability in the amount of lead shown to cause
adverse effects. The differences in bioavailability
between lead shot and bullet fragments may
further complicate the analysts (Fisler, 1988).
Additional analysis to clarify this issue is
-discussed in Section 6.0.

5.4.19 Site 40

The results of the quantitative ecological
screening assessment conducted at Site 40 for the
deer mouse and gray fox are presented in

.Table 5.25. Both species were assumed to spend
their entire lifetimes on Site 40, exposed to the
maximum concentrations of COPCs found at the
site. Data from up to 4 feet bgs were used. The
hazard index for the deer mouse was estimated to
be 0.4, and the hazard index for the gray fox was
estimated to be 0.5.

These analyses indicate that adverse ecological
effects to the deer mouse and the gray fox are not
expected to result from exposure to chemicals at
the site. Because these species were assumed to
be highly exposed, other, less highly exposed
.species are also unlikely to be affected by
concentrations of mercury at the site. Therefore,
no further action is recommended at Site 40, on
the basis of potential risks to terrestrial ecological
receptors.
5.4.20 Site 41

The results of the quantitative screening
ecological risk assessment conducted at Site 41
for the deer mouse and gray fox are presented in
Table 6.26. Both species were assumed to spend
their entire lifetimes on Site 41, exposed to the
maximum concentrations of COPCs found at the
site, Data from up to 4 feet bgs were used. The
hazard index for the deer mouse was estimated to
be 31, which indicates "probable concern." The
hazard index for the gray fox was estimated to be
24, which also indicates "probable concern.”

In order of importance, the COPCs responsible
for most of the hazard indices are zinc, lead,
chromium, and nickel for the mouse, and zing,
chromium, cadmium, selenium, and lead for the
fox, :

This analysis indicates that the deer mouse and
gray fox may be affected by COPCs at the site, on
the basis of a conservative current scenario.
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However, no additional data was collected at this
site since site characterizalion results were only
recently available. To assess whether the
potential for adverse effects is the result of the
conservative screening assessment, additional -
data collected from other sites including tissue
samples from species used as food sources by the
house mouse and gray fox will be used to
evaluate Site 41. These evaluations are
discussed in Section 6.0.

5.5 Rlisk Estimation for Plants -
First lteration

This section summarizes the assessment data of
potential effects to plant due to chemicals
detected in soil from each site (risk estimation
components of EPA's framework, Plate 1.2).
Modeled plant tissue concentrations were
calculated and compared to BCs as described
below. Sites where no adverse impacts were
predicted in the mammalian screening
assessment were not evaluated for potential
effects on plants.

5.5.1 Plant Screening
Assessment Concentrations -

Two references were used to identify screening
concentrations (i.e., benchmark concentrations)
for metals’ potential toxicity to plants

(Section 5.3.2.1). EPA (1980¢) presented a set of
soil screening concentrations for some metals
above which toxic effects may occur (hereafter
referred to as EPA screening concentrations).
Kabata-Pendias and Pendias {1984) present
"normal" (1.e., nontoxic) and "excessive"

(i.e., toxic) concentration ranges for inorganic
constituents in plant tissue. These screening
benchmark concentrations are presented in
Table 5.6. No similar benchmark concentrations
for organic compounds in plants were found.

5.5.2 Plant Screening
Assessment Methods

For the plant screening assessments, the
maximum detected chemical concentration in
soil was first compared with the EPA soil
screening concentration (if available) since
Kabata-Pendias and Pendias. values are for
concentrations in plant tissue. If an EPA
screening concentration was unavailable, the
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plant uptake factor was assumed to be 1.0 and This screening procedure is conservative because
the lower bound of the toxic range as reported by it compares the maximum detected site
Kabata-Pendias and Pendias (1984) was used. On concentrations with the screening concentrations
a site-by-site basis, the following criteria were referenced above. This assumes that all plants at
employed in evaluating metals' potential toxicity a site are continuously exposed to the maximum
to plants: concentration of all COPCs, regardless of

* Inorganic COPCs were excluded from further
evaluation if the maximum detected site
concentration was below both the lower
bound of the toxic range (if available) and the
EPA screening concentration (if available).
No toxicity is expected under such
conditions.

+ Inorganic COPCs were excluded from further
analysis if the maximum detected site
concentration was within the naturally
occurring range (L.e., at or below the
midpoint of the maximum and the minimum
background concentration). Toxicity, if any,
under such conditions is considered to be the
result of naturally occurring concentrations of
these inorganics.

¢ The available information on a chemical is
considered inconclusive if the maximum
detecied site concentration could be classified
in either of two different ways:

- The maximum detected site concentration
is below the upper bound of the normal

location.

5.5.3 Results of Plant Screening
Assessment

The results of this screening evaluation are
summarized in Table 5.27. Toxicity of metals to
plants was evaluated only for sites classified as
being of "possible" or "probable" concern with
respect to impacts to terrestrial animals
(Section 5.4). A hazard quotient/hazard index
approach similar to that used in human health
risk assessment was used to quantitatively
evaluate each site's potential for toxicity of
metals to plants. In Table 5.27, the data are
presented in the form of hazard quotients, with
the numerator being the maximum soil
concentration observed at the site and the
denominator being the appropriate benchmark
concentration. Thus a value greater than 1
indicates that the maximum concentration at a
site exceeds the screening-BC. An asterisk (*)
indicates that the results of this evaluation are
inconclusive. Blank spaces indicate that no -
toxicity is expected, for one or more of the
following reasons: the chemical was not

range but above the lower bound of the analyzed for, not detected, detected below mean
toxic range background, or had a hazard quotient equal to or
' less than 1.0. Potential additive effects are
- The maximum detected site concentration addressed by calculating a hazard index for each
is above the lower bound of the toxic site, that is the sum of the chemical-specific
range but below the EPA screening hazard quotients.
concentration.
Table 5.27 also compares the maximum and
* Inorganic COPCs are considered to have mean background concentrations to the lower of
potentially toxic effects on plants if either of the screening level BCs. The hazard index
these conditions occurs: calculated by using the maximum background
concentrations of arsenic, chromium, lead, and
- The maximum detected site concentration nickel exceeded 1, but only the mean
exceeds the EPA screening concentration concentration of chromjum exceeded the
screening BC, This indicates that some potential
- No EPA screening concentration is for toxicity to plants may exist from background
available, and the maximum detected site soil concentrations. The screening evaluation
concentration exceeds the lower bound of presented below includes the BCs that are lower
the toxic range. than background concentrations, and thus

conservatively estimates the potential cumulative
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effects of metals in background in addition to
site-related soil concentrations.

The following discussion of the results of this
evaluation addresses sites where metals are
‘expected to have no adverse effects to plants,
sites for which inconclusive infermation is
available, and sites where metals may be
associated with adverse effects to plants. Sites
are classified as "no concern", "possible concern”,
or "probable concern”, using the same criteria as
used for the mammalian assessment (Section 5.4).

The data analysis results presented in Table 5.27
indicate that no toxicity of metals to plants is
expected at Site 35. This analysis was based on
preliminary data; additional data were collected,
and this site is reevaluated in Section 6.0.

The results of the data analysis were inconclusive
for lead, mercury, nickel, selenium and/or zinc at
Sites 2, 11, 12, 16,.24, 25, 31, 33, 39, and 41
(Table 5.27). Although these chemicals met the
criteria for COPC selection, the maximum
detected concentrations were above the lower
bound of the toxic range but below the EPA
screening soil concentration. Additional data
collected at these sites were used to clarify the

. potential toxicity of these metals to plants and to
determine whether metals at these sites may be
toxic to plants {see Section 6.0). o

The results of this screening evaluation indicate
that antimony, arsenic, cadmium, chromium,
copper, lead, silver, tin, vanadium, and zinc were
associated with hazard quotients greater than 1 at
one or more sites. This screening assessment
indicated that the most important inorganic
COPCs at Fort Ord (in terms of the number of
sites affected and the severity of potential
impacts on plants as reflected by hazard
quotients) were arsenic, cadmium, chromium,
copper, lead, silver, and zinc. These chemicals
are reevaluated for potential effects to plants
(Section 6.0). '

The highest hazard quotients were associated
with Site 3, which has a hazard index of 596
(primarily because of copper and lead), and

Site 39, which has a hazard index of 154,
primarily because of cadmium, copper, and zinc.
These sites were of "probable concern” along with
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Sites 2, 12, 31, and 41 which had hazard indices
of 75, 40, 83, and 35, respectively. Sites 16, 24,
25, and 33, which had hazard indices of 1, 2, 3,
and 5, respsctively, were of "possible concern'.
The results for Sites 11 and 35 were inconclusive
as indicated above.

5.6 Risk Estimation for
Outfalls - First Iteration

Severa] independent analyses were conducted to
address runoff/watershed issues. The results of
these analyses were used to assess the potential
for adverse impacts to aquatic receptors in
Monterey Bay, the Salinas River Valley, and
Pete's Pond at Site 16 by evaluating the toxicity
of stormwater and chemical concentrations in
sediments and stormwater from outfalls (risk
estimation component of EPA's framework,

Plate 1.2). The watersheds of potential concern
were identified in Sections 2.3.2.4 and 2.3.2.5
and locations of outfalls can be found on

Plates 5.1 through 5.11. In addition, potential
outfall impacts to terrestrial receptors were
assessed. Outfalls with potentially complete
exposure pathways needing further investigation
are identified in Section 3.0. '

5.6.1 Methods

Analyses conducted to address runoff/watershed
issues included the following;

*  Collection and chemical analysis of sediment
samples (i.e., nonsubmerged sediment inside
pipes and nonsubmerged sediment deposited
outside the pipe at outfall locations) at
various outfalls over two sampling periods.

* Collection and bioassays of stormwater
samples from various outfalls at two different
storm events.

s+ Collection and chemical analysis of
stormwater samples from various outfalls and
groundwater samples from the plume
beneath Sites 2 and 12. :

* Comparison of chemical results with BCs: |
AWQCs for stormwater and groundwater
ER-L and ER-M values for sediment. See
discussion below and in Section 5.3.2.1.
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*  Analysis of complete exposure pathways from
various outfalls to the watersheds.

The following section is a discussion of the
methods used to assess the results of sediment,
‘stormwater, and groundwater sampling and
toxicity tests. The sampling program is described
in Section 5.6.1.3. Two separate assessments
were conducted for the outfalls, one to address
potential impacts to terrestrial recepiors, and one
to address potential impacts to aquatic receptors.
*5,6.1.1 Aquatic Assessment

Potential impacts to aquatic receptors in the
watersheds of concern were evaluated using
chemical concentration data for sediment and
stormwater samples as well as stormwater
toxicity data. Outfalls were evaluated in PHA1 to
identify complete exposure pathways using the
methods outlined on Plate 3.1. QOutfalls
identified in PHA1 as needing further evaluation
are assessed here using the procedures outlined
on Plate 5.12.

In Section 3.0, potentially complete exposure
pathways for aquatic receptors were identified for
outfall Jocations within sites using the following
criteria {Plate 3.1):

* Sediment present inside pipes or drainage
structures at the outfall locations at chemical
concentrations greater than background
(Plate 3.1, Box 1)

* Potential for chemicals from the pipes or
drainage structures to migrate to the river or
bay (i.e., stormwater runoff; Plate 3.1, Box 2)

* Presence of chemicals at the site contributing
to chemical concentrations at the outfall at
levels likely to result in stormwater toxicity
{Plate 3.1, Boxes 8 and 4)

If the above criteria were met, the outfall was
further evaluated for potential impacts to aquatic
receptors as follows:

* Chemical concentrations of sediments inside
the pipes were compared to ER-Ls and ER-Ms
(Plate 6.12, Box 5)
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» Stormwater toxicity was assessed (Plate 5.12, )
Box 6) (

» In addition, chemical concentrations in
stormwater and groundwater (Sites 2 and 12)
were compared to AW(QCs,

Chemical concentrations in sediment samples

collected at outfall locations were compared to

ER-Ls and ER-Ms (Long and Morgan 1990,

EPA 1992n). In reality, these sediment samples

more closely resemble scil samples; they are not

"true" sediment samples because intermittent

fresh water overlies these soils only during storm

events. The BCs used to evaluate the potential

toxicity of these "sediments" to aguatic receptors,

ER-Ls and ER-Ms were determined for "true”

sediment, primarily in marine environments

(Table 5.4). Therefore, they are highly

conservative screening values; they are being

used as BCs because other applicable sediment or

soil criteria are not available. Because ER-Ls and

ER-Ms were largely derived for marine

organisms, they are less applicable for the

Salinas River than for Monterey Bay., In

addition, ER-Ls and ER-Ms are conservative even

for "true” sediments, and the degree of confidence’ , -

in the values varies for each analyte. Chemical (
concentrations in sediments were compared to -

the ER-Ls and ER-Ms only as an initial screening

step. If the chemical concentrations in the

sediments did not exceed these BCs, the outfall

was considered to have no potential impacts on

aquatic receptors.

The results of these analyses must be interpreted ,
cautiously because it is unlikely that exceedances
of ER-Ls and/or ER-Ms could actually impact
receptors in the watersheds of concern when the
distance from the watershed of concern, dilution
factors, and soil-to-water partitioning of
chemicals are taken intoc account. :

Stormwater bioassay results were evaluated by
calculating no observable effects concentrations
(NOECs). Stormwater samples having NOECs of
100 percent stormwater were considersed
nontoxic. Samples with NOECs below :
100 percent were identified as demonstrating . i
moderate toxicity. Samples with NOECs below :
100 percent that also caused acute lethality were '1
considered highly toxic.
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o7

Harding Lawson Associates
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Stormwater and groundwater (Sites 2 and 12)
chemical analysis results for were compared with
AWQCs for marine and fresh water
(40 CFR 131.36; see Table 5.3) to confirm the
chemical sources of toxicity identified by the
-stormwater bioassays. The percent exceedances
of AWQCs were calculated for each chemical
detected, and results from the first round of
sampling were compared with those from the
second round to correlate changes in toxicity
with changes in chemical concenirations.
AWQCs are conservative estimates of toxic
_effects, and excesdances of AWQCs do not
necessarily mean that toxic effects will occur.
The bioavailability of the chemical also affects its
potential toxicity. In addition, the toxicity of a
chemical depends on the aquatic species as well
as on the characteristics of the water body.

Each outfall showing toxicity was also evaluated
as to whether stormwater is likely to reach the
watershed, and whether concentrations of
chemicals in that stormwater have a potential to
impact aquatic receptors if the stormwater did
enter the watershed. Potential dilution was -
evaluated to predict potential concentrations of
chemicals from the outfalls in the watershed.
5.6.1.2 Terrestrial Assessment
Potential impacts to the deer mouse from
chemicals in sediment outside the pipes were
evaluated. It was assumed that if no impacts
were predicted for the deer mouse, other
receptors potentially exposed to chemicals at the
outfall locations would not be impacted either,
Outfalls identified in PHA1 as needing further
gvaluations are assessed here using the
procedures cutlined on Plate 5.13.

In Section 3.0, the following criteria were used to
identify potential exposure pathways for
terrestrial receptors (Plate 3.2):

* Presence of chemicals at concentrations
above background (Plate 3.2, Box 1)

* Presence of suitable habitat at the outfall
location (i.e., outfall is not paved; Plate 3.2,
Box 2)
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*  Presence of sediment outside the pipe at the
outfall location having chemical
concentrations greater than background
(Plate 3.2, Box 3).

If the above criteria were met, the outfall was
further evaluated for potential impacts to

_ terrestrial receptors as follows:

+ Site soil concentrations were used to
calculate Hls for the deer mouse {Plate 5.13,
Box 4) as described in Sections 5.1 through
5.4. If this analysis indicated "no concern”
(Hl< 1.0), the outfall was considered to have
no potential impacts to terrestrial receptors.

« If the site soil HI was greater than 1.0, a new
HI was calculated using the difference
between site soil and sediment
conicentrations (Plates 5.13, Box 5). This was
done to evaluate whether the site was the
source of chemicals at the outfall. Once
again, if the HI was at or less than 1.0, the
outfall was considered to be of "no concern."

¢ If the sediment/site HI was greater than 1.0,
an adjustment for home range (Section 6.0)
was made and a new HI was calculated
(Plate 5.13, Box 6). If this new HI was
greater than 1, the outfall required additional

* analysis (Section 6.0). If the new HI was less
than 1, the outfall was of no concern.
5.6.1.3 Sediment, Stormwater, and

Groundwater Sampling

Program

Sediment, stormwater, and groundwater samples
were collected from outfall locations to evaluate
the potential effects of stormawater runoff and
groundwater seopage on watersheds and
terrestrial receptors. The rationale and methods
for these activities are outlined below:

*  Watershed information was cbtained from
the Draft Basewide Surface Water Outfall
Invastigation (BSWOI), dated April 6, 1993

* Sediment and soil sampling results from the
BSWOI were used to identify outfalls where
detected chemical concentrations exceeded
ER-Ls and ER-Ms and posed potential
impacts
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« Sampling decisions for stormwater were
based on analytical results for sediment
samples, historical use of the sites within the
watershed, and professional judgment

"+ To identify outfalls that could adversely
impact receptors in Monterey Bay, the
Salinas River, or Site 16 (Pete's Pond),
bioassays were conducted on stormwater
samples collected from outfalls during storm
events

-* Chemical analyses were performed on
stormwater samples collected from all
locations for which bioassays were
conducted. Chemical analysis results were
correlated with bioassay results.

Sediment Sampling

Soil samples (outside a pipe) and sediment
samples (inside a pipe or drainage structure)
were collected from 32 surface water outfalls
associated with specific sites during two
sampling rounds in Spring 1992 and Fall 1993. -
For the purposes of this evaluation, all these
samples are referred to as "sediment." Sampling
methods are described in Volume I - Draft,
Basewide Surface Water Outfall Investigation
RIfFS, Fort Ord, California {BSWOQI), Section 3.4.
The samples were collected from within the
outfall pipe and at 0.0 foot bgs and 5.0 feet bgs at
both the outfall location and 20 feet
downgradient of the outfall location, if feasible.

Sediment samples were analyzed for all of
following: TPH as diesel and gasoline, VOCs,
priority pollutant metals, pesticides and PCBs,
PAHs, and total organic carbon (TOC). The
results of these analyses are summarized in
Tables 3.2 and 3.3.

Stormwater and Groundwater Sampling

Twenty-nine locations were identified for
investigation within the Main Garrison, FAAF,
and East Garrison on the basis of the following
criteria:

* Historical discharges from one or more RI/FS
sites were reported, or there was a high
likelihood that discharges had occurred
within the outfall drainage basin
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»  One or more sewage releases or overflows
had been reported in the drainage basin
upstream of the outfall or point of
concentration

» There was potential contamination by several
chemical compounds at the outfall

*  Accessibility was adequate to allow field
personnel to obtain samples.

The Sampling and Analysis Plan (HLA, 1991b)
described 20 sampling locations (4 of which were
to be the Monterey Bay ocean outfalls) where
surface water (sampled during 2 storm events),
soil gas, soil, and sediment were to be sampled.
The number of sampling locations was increased
to 29 to allow HLA to sample all the
highest-priority outfalls or points of
concentration within the areas of outfall
locations that possibly drain to Monterey Bay or
the Salinas River. Several outfall locations were
inaccessible or did not produce enough water to
sample. Reference locations were sampled as
well.

Stormwater samples were collected from

12 locations during a storm event on January 23,
1994, and from 7 locations during a storm event
on March 24, 1994 (Plates 5.1 through 5.11).-
Stormwater samples were analyzed for TPH as
diesel and gasoline, VOCs, SOCs, priority
pollutant metals, pesticides/PCBs, and PAHs.
The results of these analyses are summarized in
Appendix Tables A86 and A87 and Section 6.3.3.
Groundwater samples from the plume beneath
Sites 2 and 12 were also collected and analyzed
(Secticn 5.6.3.3.). .

5.6.2 Sample Designations

The sampling station numbering scheme is as - -
follows. In the alphanumeric OF-20-01N, "OF" is
an abbreviation for outfall; the first pair of digits
(20) identifies a specific outfall within the 29
prioritized sampling locations; and the second
pair of digits identifies the sampling station: 01
refers to the station adjacent to the outfall, and
02 refers to the station 20 feet downgradient of
the outfall. If more than one outfall was sampled
at a particular location, a directional designation
(such as N ar S) was added to the end of the
sampling station number. This numbering
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scheme was maintained at all outfalis except for
Pete's Pond (Location 16 and part of Site 16).

The six pipe outfalls at Pete's Pond were
originally designated as Sampling Locations 9,
10, 16, 17, 18, and 28. However, during the field
investigation, the samples taken at these
locations were referenced as multiple sampling
stations within Sampling Location 16 rather than
as five separate sampling locations. Thus, no
sampling station numbers reference Sampling
Locations 9, 10, 17, 18, or 28. The sampling
.station numbering system for Pete's Pond is as
follows. In the number OF-16-04-02, "OF" is an
abbreviation for outfall, 04 designates the fourth
pipe outfall location at Sampling Location 16,
and 02 indicates that the sampling station was
the boring 20 feet from the pipe outfall ("01" in
this location would indicate that the sampling
station was adjacent to the pipe outfall).

One or more sites may be a potential source area
for each outfall. Table 5.28 lists the outfalls,
their related sites, sites drained, and the status of
sach outfall as a result of PHA1 for both aquatic
and terrestrial receptors. Plates 5.1 through 5.11
show all the sampling locations,

The aquatic assessment is presented in

Section 5.6.3 with the results of the sediment
sampling and comparison with BCs presented in
Sections 5.6.3.1, and bioassay and stormwater
results discussed in Sections 5.6.3.2 and 5.6.3.3,
respectively. The terrestrial assessment is
presented in Section 5.6.4. . ..

5.6.3 Aquatic Assessment

The following sections describe activities
conducted to assess potential impacts to aquatic
receptors at the seven outfalls identified in PHA1
as having potentially complete exposure
pathways to aquatic receptors.

5.6.3.1 Comparison of Sediment
Results with BCs

To assess the potential for adverse effects from
chemicals at each outfall, the data from sediment
sample analyses were compared with ER-L and
ER-M values (Plate 5.12, Box A5). There were
saveral chemicals for which both ER-L and ER-M
values were not available (Tables 3.2 and 3.3).
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These chemicals were not evaluated as part of
the aquatic assessment since they were not
detected in stormwater,

The chemicals that exceeded the ER-L and/or -

ER-M values inside or outside the pipes at each
sampling location are listed in Tables 5.29 and

5.30. Results are summarized separately below
for outfalls likely to discharge to Monterey Bay,
Pete's Pond, and the Salinas River.

Monterey Bay Outfalls

The results of the chemical characterizations aned
their comparisons with BCs at outfalls that could
impact Monterey Bay are summarized below, by
outfall.

Outfalls OF-01-MH-01 and_-03 (Plate 5.3; at

Site 2 and primarily drains Sites 2, 18, 19, and
28):

* Seven PAHs as well as mercury, silver, and
zinc exceeded the ER-L and ER-M values at
OF-01-MH-03; lead and copper exceeded the
ER-L values at this location. Four metals
(cadmium, copper, lead, and zinc) excesded
the ER-L values at OF-01-MH-01.

* These sampling locations were approximately
" 1,000 feet from the bay; the outfall terminates
in the beach zone adjacent to the bay.

Qutfall OF-03-MH (Plate 5.3; at Site 3 and
primarily drains Sites 20 and 24):

*  4,4-DDT concentrations exceeded both the
ER-L and ER-M values

* ‘These sampling locations were 450 to
3,000 feet from the bay; the outfall terminates
in the beach zone adjacent to the bay.

Qutfall OF-04-MH (Plate 5.3 at Site 3 and
primarily drains Sites 10 and 11}:

* Three PAHs and four metals (cadmijum,
copper, lead, and zinc) exceeded the ER-L
values, Chrysene and zinc had .
concentrations that also exceeded the ER-M
values.
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* These sampling locations were 75 to
2,100 feet from the bay; the outfall terminates
in the beach zone adjacent to the bay.

Outfall OF-07 (Plate 5.3; at Site 20 and primarily
‘drains Sites 20):

¢ (Cadmium and zinc concentrations inside the
pipe exceeded the ER-L values. Outside the
pipe, 4,4-DDT and dieldrin concentrations
exceeded the ER-L and ER-M values, and lead
concentrations exceeded the ER-L values.

* This sampling location is approximately
0.5 mile from the bay. The outfall terminates
in the beach zone adjacent to the bay.

At all outfall sampling locations, one or more
chemicals were detected at concentrations that
exceeded BCs. All of these outfalls terminate in
beach zones adjacent to the bay. Cutfall
OF-02-MII also terminates in beach zones but no
sediment was present in the pipe at that location.
Surface water from the other outfalls is unlikely
to.reach the bay. Further activities at this
watershed are discussed in Section 5.8.

Site 16 - Pete's Pond
The results of the chemical characterizations and

their comparisons with the BCs for the six
outfalls at Pete's Pond are summarized below

(Plates 5.6 and 5.7). Pete's Pond is part of Site 16 ‘

but receives stormwater from several sites,
including Sites 15, 16, 17, and 23,

Qutfall OF-18, ingide and outside the pipe
samples: .

* 4,4'-DDT concentrations exceeded both the
ER-L and ER-M values outside the pipe at
these outfalls as well as inside the pipe.
Cadmium, lead, and zinc exceeded the ER-L
and ER-M values inside the pipe and, for one
or more outfalls, the ER-L values outside the
pipe. In addition, copper exceeded the ER-L
inside the pipe, and, at one outfall, outside
the pipe. :

* Pete's Pond may be further evaluated to
assess these chemicals' potential toxicity to
aguatic receptors. Further activities at this
watershed are discussed in Section 5.8.
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Salinas River Outfalls

The results of the chemical characterizations and
their comparisons with the BCs for outfalls that
could impact the Salinas River are summarized
below.

Qutfall OF-23 [Plate 5.8; at Site 36 and primarily
drains Sites 34 and 36):

* Lead concentrations exceeded both the ER-L
and ER-M values, and cadmium
concentrations exceeded the ER-L values
inside and outside the pipe. Three pesticides
{4,4'-DDE, 4,4'-DDT, and dieldrin) exceeded
both the ER-L and ER-M values inside the
pipe, but not outside the pipe.

* This sampling location is approximately
1,200 feet from the Salinas River; the outfall
terminates close to the river.

Only outfall OF-23 terminates close to the river;
it is unlikely that runoff from any other outfall
locations would reach the river. Further
activities at this watershed are discussed in
Section 5.8.
5.6.3.2 Bioassay Results for
Stormwater Samples

Aquatic bioassays were conducted on stormwater
samples collected during rain events on

January 23 and March 24, 1994. Outfall and
sampling locations are shown -on Plates-5.1
through 5.5. Concentrations of chemicals
detected in soil, stormwater, and groundwater
were compared with observed toxicity and used
to predict potential impacts to receptors in the
associated watersheds (Plats 5.12, Box A6). The
results are summarized in Table 5.31.
Stormwater samples are referred to as "effluent”-
in this section. Chronic bioassay methods were
used to test three freshwater species: the
waterflea, Ceriodaphnia dubia; fathead minnow
larvae, Pimephales promelas; and green algae,
Selenastrum capricornutum.

In all cases, NOECs were calculated using diluent
controls for comparison; responses that were not
dose-response-related (i.e., not biologically
significant} were not considered. Chemical
analysis results are discussed in Section 5.6.3.3.

Basewlde
101

Harding Lawson Assoclates




5.0 Quantitative Screening Assessment

Monterey Bay Outfalls

The results of the aquatic bioassays for outfalls
that could reach Menterey Bay are summarized
below.

Samples from three outfzlls showed a moderate
level of toxicity:

*  Samples from Cutfall OF-02-MH-1 adversely
affected the growth of fathead minnows in
both rounds and the growth of Selenastrum
in Round 2 (March 1994). The NOECs (for
both rounds) for fathead minnows were
50 percent effluent. The NOEC for
Selenastrum was 26 percent effluent in
Round 2.

* Samples from Outfall OF-03-MH-1
demonstrated_adverse effects on the
reproduction of Ceriodaphnia during the first
round of tests, with a NOEC of 50 percent
effluent for minnows.

. Sampies from Outfall OF-04-MH-1 adversely
effected the growth of fathead minnows, with
NOECs of 50 percent effluent in both rounds.

Samples from two outfalls showed a high degree
of toxicity:

* Samples from Outfall OF-01-MH-2 were the
most toxic, with growth effects on fathead
minnows in Round 1 and lethality to
Ceriodaphnia and fathead minnow larvae in
Round 2. In addition, the

growth/reproduction of all three species was

affected. In Round 2, the NOEC values wers
50 percent effiluent for Ceriodaphnia,

25 percent effluent for fathead minnows, and
12.5 percent effluent for the Selenastrum.

* Samples from Outfall OF-15 (dechlorinated)
showed effects on both survival and growth
for the second round of tests, with NOEC of
50 percent effluent for fathead minnows.

Although these results indicate that undiluted
stormwater may be toxic to these freshwater
organisms, an eight-fold dilution is sufficient to
reach NOEC values in all cases. Because of the
dynamic wave action at the shore and the
volume of water in the bay, dilution factors are
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expected to be much greater than 10:1; therefore,
toxicity to aquatic organisms from these outfalls
is not expected to be significant. Further
evaluations were conducted at this watershed to
determine whether actual impacts are likely.
These activities are discussed in Section 5.8.

Site 16 - Pete's Pond

The results of the aquafic bioassays for outfalls at
Pete's Pond (Plates 5.6 and 5.7) are summarized
below:

+ Samples from Qutfall OF-16-04 showed no
toxicity to any of the spacies tested.

» Samples from Outfall OF-16-02, which was
tested only in the first round, demonstrated
adverse effects on the growth of fathead.
minnows, with a NOEC of 6.25 percent
effluent.

*  Samples from Outfall OF-16-01
{dechlorinated), which demonstrated no
toxicity during the first round, demonstrated
effects on the growth of fathead minnows
and Selenastrum in the second round, with
NOECs of 6.25 and 12.5 percent effluent,
respectively.

These results indicate that more than a tenfold
dilution is necessary to reach NOECs for all
tested species. This is likely to occur during
storm events when the pond fills up; standing
water may be toxic to select aquatic species that -
are present only during short-lived low-water
periods. Further investigations at this site may
be necessary and are discussed in Section 5.8.

Salinas River Outfalls:

The results of aquatic bioassays for outfalls that -
could reach the Salinas River (Plates 5.8 through
5.10) are summarized below:.

* Samples from Outfall OF-23 showed no
toxicity to any of the species tested.

* Samples from Outfall OF-26 were highly .
toxic, although this outfall was not sampled
in Round 2. Lethality to Ceriodaphnia as
well as adverse effects on reproduction were
detected, with an NOEC of 12.5 percent
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effluent. However, as described previously,
runoff from this outfall is not expected to
reach the Salinas River.

It is expected that inflow of water from
agricultural fields adjacent to the outfalls,
combined with partitioning of chemicals between
water and sediments, should result in at least a
tenfold dilution of any chemicals reaching the
river {although it is unlikely that chemicals reach
the river); therefore, the potential for toxicity

. from these outfalls at the river is considered low.
‘Further activities at this watershed are therefore
not recommended.

Reference Site

The reference location (BKG-03) was selected
within Pilarcitas Canyon, southeast of the East
Garrison (Plate 5.11). This site drains from

Fort Ord into the agricultural lands adjacent to
the Salinas River and contains no known military
sites or operations. A reference site was tested to
collect data on the toxicity and chemical
concentrations at a background site for
comparison with the test sites. The sample
collected from this site showed some toxicity
with a NOEC of 50 percent effluent for
Ceriodaphnia. The fathead minnows showed an
apparent response, but this cannot be directly
related to chemicals in the water, because of
confounding laboratory difficulties during the
test. This location may not be an appropriate
reference site, because toxic response was
detected.

Results of Stormwater and
Groundwater Chemlcal
Analyses

5.6.3.3

Stormwater and groundwater data were compared
to potential BCs, in this case AWQCs for both
marine and fresh water, to assess the potential for
adverse impacts to receptors in Monterey Bay,
the Salinas River, and Site 16 (Pete's Pond). It
was assumed that there is no dilution of
chemicals. Chemicals for which no AWQCs are
available were not evaluated. Analytical results
are summarized in Tables 5.32, 5.33, and 5.34,
and the chemicals that exceaded their AWQCs
and their degrees of exceedance are identified in
Tables 5.35 and 5.36 (stormwater), and 5.37
(groundwater), Further activities at these
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watersheds on the basis of these results are .
described in Section 5.8. (

Stormwater Results

For the first sampling round, five metals
{cadmium, copper, lead, silver, and zinc)
exceeded freshwater acute AWQCs, and six
metals (cadmiwm, copper, lead, mercury,
nickel, and zinc) anid two phthalates
exceeded freshwater chronic AWQCs for one
or more stormwater samples. Four metals
(copper, nicke}, silver, and zinc) exceeded
marine acute AWQCs, and seven metals
{arsenic, cadmium, copper, lead, mercury,
nickel, and zinc) and two phthalates
exceeded marine chronic AWQQCs for one or
more stormwater samples.

For the second sampling round, four of the
five metals listed above (excluding silver)
exceeded freshwater acute AWQCs, and five
out of the six metals listed above (excluding
nickel) and one phthalate exceeded
freshwater chronic AW(QCs for one or more
stormwater samples. Three out of four

metals listed above (excluding nickel) '
exceeded marine acute AWQCs, and five out {
of seven metals listed above (excluding
arsenic and cadmium) and one phthalate

" exceeded marine chronic AWQCs.

Monterey Bay Outfalls

The analytical results can be correlated with. the
bioassay results for outfalls that could reach

Monterey Bay as summarized in the following
bullets:

«  TFor Outfalls OF-01-MH-2, OF-02-MH-1,
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OF-03-MH-1, and OF-15, changes in toxicity
between sampling events can be explained by
changes in one or more metal concentrations.
Lead, zinc, and copper demonstrated the
highest increases in concentration for
Outfalls OF-01-MH-2 and OF-02-MH-1. The
highest increase in concentration for Outfali
OF-03-MH-1 was lead, and zinc showed the
highest increases in concentration for Outfall
OF-15.
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» QOutfall OF-04-MH-1, which had moderate
amounts of toxicity, had low levels of metals.
Toxicity in this sample may reflect
nonchemical stressors or other factors not
related to Army activities (e.g., low nutrient
content, low dissolved oxygen).

Site 16 - Pete's Pond

The analytical results can be correlated with the
bioassay results for outfalls to Pete's Pond as
summarized as follows:

* For Outfall OF-16-01, the Increass in toxicity
between sampling events can be explained by
an increase in the concentration of two
metals (cadmium and copper).

. Outfali OF-16-04, which showed no toxicity
in the bioassays, had fairly low levels of
metals.

» QOutfall OF-16-02, which demonstrated
moderate toxicity, had low levels of metals.
. Toxicity in this sample may reflect '
nonchemical stressors or other factors not
related to Army activities (e.g., runoff from
roads}.

Salinas River Outfalls

The analytical results can be correlated with the
bioassay results for outfalls that could reach the
Salinas River as summarized as follows:

* Qutfall OF-23, which showed no toxicity in
the bicassays, had fairly low levels of metals.

»  Qutfall OF-26, which was the most toxic, had
relatively high levels of five metals.

Reference Outfall

The analytical results can be correlated with the
bioassay results for the reference sample as
follows: '

* The background sample (BKG-03) had the
highest metal concentrations of all the
samples, but only a moderate amount of
toxicity. These results do not correlate with
the other outfall results.
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* The relatively low toxicity level in this
sample is probably due to other factors
(e.g., high binding capacity or high nutrient
lavels).

Because of the toxicity and chemical
concentrations present, this site may not be
appropriate for use as a reference site, Further
activities to address the reference site are
discussed in Section 5.8.

Groundwater Resuilts

*  Four metals (cadmium, copper, nickel, and
zinc) and pentachlorophenol exceeded
freshwater acute AWQCs, and six metals
(cadmium, copper, lead, mercury, nickel, and
zinc), one phthalate, and pentachlorophenol
exceeded freshwater chronic AWQCs for one
or more samples.

* Three metals {(copper, nickel, and zinc) and
pentachlorophenol exceeded marine acute
AWQCs, and five metals (copper, lead,
mercury, nickel, and zinc), one phthalate,
and pentachlorophenol exceeded marine
chronic AWQQCs for one or more samples.

The concentrations of chemicals in groundwater
are similar to those in stormwater with the -
exception of the presence of pentachlorophenol.
Potential impacts to the bay as a result of
groundwater are not expected to differ from those
of stormwater. Therefore, impacts due to
stormwater at the ocean outfalls will be used to

- estimate effects from groundwater (Section 5.8).

5.6.4 Terrestrial Assessment

The following sections describe activities
conducted to assess potential impacts to
terrestrial receptors at the 11 outfall locations
identified in PHA1 as having potentially
complete exposure pathways for terrestrial
receptors,
5.6.4.1 Risk Estimation

To assess the potential for adverse effects due to
chemicals detected at outfalls, hazard indices
(Hls; Section 5.4) were calculated for the deer
mouse for COPCs at each outfall (Plate 5.13,
Boxes T4 and T5). COPCs were identified for
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each outfall location as described in Section 5.1.
The list of COPGs far each outfall was modified
to include only those metals detected above
background in both soil from the site in which
the outfall was located and sediment outside the
pipe at the outfall location. All organics detected
in both site seil and cutfall sediment were
retained as COPCs, Two sets of HIs were
calculated for each outfall location. The first set
was calculated using the maximum detected
concentrations of COPCs detected in soil from
the site in which the outfall was located. The
‘second set was calculated using the maximum
dstected concentrations of COPCs detscted in
sediment from the outfall location. The two sets
of HIs were compared to determine the source of
chemicals detected at the outfalls as well as to
evaluate risks. The results of these comparisons
are presented in Table 5.38 and summarized as.
follows: - .

*  Hazard indices for both site soil and
sediment were calculated at less than 1.0 for
four sites/outfalls: OF-01-01N and OF-01-

. 02N, Site 37, and OF-21 and OF-22, Site 34.
Therefore, chemicals at these outfall locations
are of " no concern" to terrestrial receptors.

¢ Qutfall OF-05, which had an HI of 37 for site
soil at Site 3, had an HI of 3 for outfall
sediment indicating "possible concern.”
Because the sediment HI is less than
10 percent of the soil HI and since the source
(Site 3) is being further evaluated, this outfall
is not further evaluated for effects to
terrestrial receptors.

¢ Outfall OF-14, which had a HI of 101 for site
soil at Site 21, had an HI of 19 for outfall
sediment, indicating "probable concern".
Because the sediment HI is less than
25 percent of the soil HI, an interim remedial
action for the upland ruderal areas where
high concentrations of metals were detected
at the source (Site 21) is planned, and the
site is 80 percent paved, this outfall is not
further evaluated for effects to terrestrial
recepiors.
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«  Outfall OF-15, which had a HI of 145 for site
soil at Site 12, had an HI of 23 for outfall
sediment indicating "probable concern”.
Because the sediment HI is less than
20 percent of the soil HI, the site is
75 percent paved, and the source (Site 12) is
being further evaluated, this outfall is not .
further evaluated for effects to terrestrial
receptors.

¢ QOutfalls OF-16-04 and OF-16-05, which had
HIs for site soil at Site 16 of 6, had Hls of 8
and 11 for outfall sediments, indicating
"possible concern.” The concentrations of
chemijcals in sediments from these outfall
locations are higher than those in soil from
Site 16, indicating that metais may he
concentrated in the outfall locations. Sites
15, 16, 17, and 23 all drain to Site 16. Site
17 is 90 percent paved and Site 23 was
characterized as having no complete
exposure pathways in PHA1; Site 15 is
planned for interim remedial action and Site
16 is being further evaluated. These outfalls
are further evaluated for effects to terrestrial
receptors in Section 6.0.

+ Outfall OF-23, which had an HI of 8 for site {
soil at Site 36, had an HI of 18 for outfall
sediment, indicating "probable concern." - The

" concentrations of chemicals in sediments
from the outfall location are higher than
those in soil from Site 36, indicating that
metals are being concentrated in the outfall
location. Sites 34 and 36-drain to Outfall
OF-23; these sites are largely paved sites that
were characterized as having no complete
exposure pathways in PHA1. This outfall
was further evaluated for effects to terrestrial
receptors in Section 6.0.

¢ Outfall OF-26, which had an HI of 0.6 for site
soil at Site 29, had an HI of 2.9 for outfall
sediment indicating "possible concern." The -
concentrations of chemicals in sediments
from the ocutfall location are higher than
those in soil from Site 29, indicating that
metals are being concentrated in the outfall
location. Therefore this outfall was further
evaluated for effects to terrestrial receptors in
Secticn 6.0, :
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Additional surface soil data were collected at
Sites 3, 12, 16, 22, and 29. Qutfalls at these sites
are further evaluated in Section 6.0. Additional
soil from Outfall OF-15 and soil from four newly
identified outfalls, OF-12, OF-81, OF-34, and
OF-35, was collected. These outfalls are also
evaluated in Section 6.0.

5.7 Uncertainties

Uncertainty is inherent in many aspects of the
risk assessment process. In addition to the
.uncertainty inherent in the use of many
conservative assumptions and approximations,
the identification and analysis of environmental
conditions is difficult and inexact and adds to
the uncertainty in calculated risk estimates. The
following sections discuss some of the factors
that influence the accuracy of the screening risk
assessment presented in this report.

5.7.1 Collection of Soil Data and
Identification of COPCs

This analysis assumes that the soil sampling -
activities conducted at each of the evaluated sites
has adeguately characterized the nature and
distribution of chemicals in soil at these sites,
except where noted otherwise, and that the
concentrations used herein are representative of
the chemicals at the sites through May 31, 1994,
If activities since that date have changed the site
conditions, then soil concentrations and
estimated risks may be different than those
estimated herein.

Sampling locations were selected near known or
suspected sources (a deterministic sampling
strategy). The consequence of such a sampling
strategy is the skewing of the mean soil
concentrations of chemicals away from (higher
than) actual representative concentrations of
chemicals at a site, because the sampled areas are
more likely to contain chemicals than other areas
are. This strategy results in an overestimation of
risks from exposure to site chemicals by using an
average scenario; however, such a result has little
impact on the screening (i.e., maximum
exposure) assessment herein.

Chemicals were included as COPCs if they were
detected above background concentrations, were
positively identified (i.e., were not TICs), and
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were not essential macronutrients or likely to be
laboratory contaminants. As a result, most
detected chemicals were evaluated in this
quantitative screen. Although evaluation of all
chemicals may have resulted in slightly higher
risks, the chemicals evaluated were expected to
account for the vast majority of risks from
chemicals potentially related to site activities.

5.7.2 Selection of Indicator
Specles

Indicator species were selected on the basis of

the likelihood of exposure to chemicals in soil.

The mammalian species that were expected to be

-maximally exposed to the chemicals in soil were

selected; exposure of other mammals is not
expected to exceed that of the species quantified
herein. This is an inherently uncertain
assumption. However, exposure assumptions
were conservatively developed in an attempt to
minimize the potential for underestimating
exposure by another mammal that is not
evaluated herein (Section 5.7.3). Birds, lizards,
and other taxa were not evaluated in this
assessment. The uncertain assumption was
made that exposures by these other taxa would
not exceed those by the indicator species
evaluated. This assumption will be evaluated .
once additional field data on biota are collected.

5.7.3 Exposure Assessment

Much uncertainty surrounds noninvasive
estimates of the exposure of populations of plants
and animals to chemicals in the natural
environment. This screening assessment used
assumptions that tend to overestimate actual
exposures. Assumptions that may introduce
uncertainty into the estimates in the quantitative
screening assessment include, but are not

limited, to the following:

1. Chemicals do not degrade in the environment
but remain at measured concentrations.

2. Individuals are exposed simultaneously and
chronically to the maximum concentrations
of all COPCs at a site down to 4 feet bgs.

3. Individuals spend their lifetime within the
contaminated portion of a site.

Basewide
106

Harding Lawscn Associates



5.0 Quantitative Screening Assessment

4. Individuals feed only on items exposed to
maximum site concentrations.

5. Chemicals are completely absorbed via all
evaluated routes of exposure.

6. All significant exposure pathways have been
identified. -

7. Chemicals do not react with one another to
generate new (more or less) toxic chemicals.

- 8. The midpoint of the range of body weights
reported in the literature accurately describes
the body weights that typify the indicator
species.

9. Plant uptake modeling accurately describes
actual uptake into plants.

Assumptions 1 through 5 are considered
conservative; i.e., the uncertainties are biased
toward overesiimating actual exposures.
Assumption 6 may underestimate exposures,
"although it is likely that the overall uncertainty
associated with exposure is biased toward
overestimating exposures, consistent with a
screening assessment. The direction of
uncertainty is unclear with respect to
Assumptions 7 through 9. Uptake of chemicals
into plants depends on several factors, including
the physical composition of the soil, the life stage
of the plant, the availability and form of the
chemical that is present in soil, and other
stressors acting on the plant. In addition, the
location of accumulation in plant tissues may or
may not correspond to the portion of the plant
(e.g., vegetative or reproductive) that is affected
or consumed. The direction of uncertainty will
be better understood after additional plant and
animal sampling activities are completed.

5.7.4 Toxicity Assessment

Little toxicity information is available for plants
and animals in the natural environment. As a
result, much of the uncertainty in an ecological
risk assessment lies in the assessment of toxicity.
The toxicity assessment was designed so that
uncertainties are more likely to overestimate
actual toxicity, Assumptions that may introduce
uncertainty into the toxicity assessment include
the following:
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* Animal data can be extrapolated across -
species with little error by using the {
methodology outlined in this report. ‘

« Data from laboratory species can be
accurately extrapolated to species in the
natural environment.

+ Toxicity values derived for oral exposures
may be used to evaluate dermal exposures.

+ The indicator species are equally sensitive, or
more sensitive, to the toxic effects of
chemicals than are the other species that may
be onsite.

* Plant, sediment, and surface water screening
values adequately address the potential
toxicity of COPCs to relevant species at
Fort Ord. '

The direction of uncertainty for all the foregoing
assumptions is itself uncertain; it is likely that

the first assumption inherently contains a
conservative bias through the use of uncertainty
factors. The use of the lowest toxicity value
available in the literature was considered tobe
very conservative, and likely dwarfs the other (
uncertainties listed above.

5.7.5 Uncertainties Associated
with Plant Screening
Assessment

The exposure point concentrations used in this
screening assessment are extremely conservative. j
The concentration of each chemical at the ,
hypothetical exposure point for each site is
conservatively assumed to be equal to the

maximum dstected site concentration.

Other potentially conservative steps taken in this
assessment include the following:

* Background levels were not subtracted;
estimated hazard quotients therefore include
both naturally occurring and potentially site-
related sources.

» Both surface and shallow analytical soil
concentration data from. each site (if
available) were used in the selection of
jnorganic COPCs. Nonsurficial {
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contamination may not, however, be
relevant to all species of potentially
exposed plants, especially those with
shallow oot systems.

+ Possible additive effects were considered.

*+  The maximum detected concentrations at
each site were treated as though they all
occurred together at a single exposure
point.

* Highly tolerant plant species were not
considered.

A potentially nonconservative step is that highly
sensitive species were not considered (i.e., no
uncertainty factors were used).

Organic chemicals have not been included in this
evaluation, because no readily available screening
concentrations for the toxicity of organic
chemijcals to plants have been identified. Plant
tissue samplés have been collected at most sites
to assess actual uptake of organic chemicals and

to evaluate the validity of the plant uptake model ‘

used in this screen.
5.7.6 Risk Estimation

The uncertainties associated with the risk
estimation step are in part the sum of the
uncertainties discussed for the other components.
If the overall direction of the uncertainties is
toward overestimation of exposure and toxicity,
then the risk estimation will also tend to
overestimate actual risks. The quantitative
ecological screening assessment was designed to
be consistent with this assumption. In addition,
the following assumptions also add uncertainty
to this component of the ERA: ‘

* (Chemicals within a site do not have
synergistic or antagonistic effects.

* Potential risks from chemicals with different
target organs and endpoints add linearly.

These two assumptions are related. Only a

* relatively small number of chemicals are known
to exhibit synergistic or antagonistic effects when
combined with certain other chemicals. This
assumption may either underestimate or .

.
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overestimate risks, but is probably not of
substantial magnitude. The second assumption
further states that, regardless of the endpoint of a
chemical, risks are additive with the risks
associated with all other chemicals that an
individual is exposed to. Except for chemicals
that have synergistic actions on the absorption or
toxicity of other chemicals, this assumption
probably results in an overestimation of risk.

Overall, the assessment was designed so that
uncertainties would tend to cause overestimation
of actual exposures and toxicity and thus is
likely to overestimate actual risks to the indicator
species. The magnitude of this uncertainty will
be further addressed after completion of field
biota collection and analysis,

5.8 ‘Summary of Results and
Additional Activities

The potential effects to terrestrial mammalian
receptors (Section 5.4) and plants (Section 5.5)
are addressed on a site-by-site basis. Terrestrial
and aquatic receptors potentially affected by
chemicals from outfalls are addressed in
Section 5.6. These assessments are summarized
in Tables 5.3% and 5.40 and presented below as
follows: first, the potential ecological risks
estimated using conservative screening
assumptions at the site or watershed are
summarized; then, the further activities
conducted for the site or outfall are described.
Further activities include collection and analysis
of additional soils, plants, small mammals,
lizards, and/or litter.

In Section 6.0, the data from sampling efforts are
compared to the predicted concentrations from
the quantitative ecological screening assessment.
This comparison addresses whether the screening
hazard indices were the result of the screening .
assessment assumptions or whether there are
potential ecological risks posed by the site.

5.8.1 Site 1

The site description and conceptual site model
for Site 1, the Ord Village Sewage Treatment
Plant, are presented in Section 4.2.1. In the
quantitative ecological screening assessment,
hazard indices for both maminalian species and
plants were estimated to be below 0.1. Based on
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these data, this site falls into the category of "no
concern." No soil or biota samples were collected
at Site 1 and no further ecological action is
recommended. However, surficial soil samples
were collected to fill a data gap as described in
Section 6.1.

5.8.2 Site 2

The site description and conceptual site madel
for Site 2, the Main Garrison Sewage Treatment
Plant, are presented in Section 4.2.2. The COPCs
“for this site are presented in Section 5.4.2 and
include metals. Based on results of the
quantitative ecological screening assessment,
mice and foxes may be affected by the COPCs.
Additional activities at Site 2 included collection
and analyses of five soil samples and plant and
mammal samples (lizard trapping was
unsuccessful) as described in Section 6.1.

5.8.3 Site 3

The site description and conceptual site model
for Site 3, the Beach Trainfire Ranges, are
presented in Section 4.2.3. The COPCs for this
site are presented in Section 5.4.3 and include
metals. Based on results of the quantitative
ecological screening assessment, mice, foxes, and
plants may be affected by the COPCs. Additional
activities at Site 3 Included collection and
analysis of 13 soil samples (4 each from Areas 1
and 2, and 5 from the central area) and plant and
maminal samples (lizard trapping was
unguccessful) as described in Section 6.1.

A unique feature at Site 3 is the presence of
Smith's blue butterfly, a special-status species.
The Smith's blue butterfly spends its life cycle
intimately associated with two species of
buckwheat, coast and dune buckwheat. Because
the screening assessment indicates potential
toxicity to plants, the following activities were
conducted to assess whether the buckwheat
onsite may be affected by COPCs:

* DBuckwheat plants of both species were
collected in each of the three areas. Plants
were collected under the supervision of an
entomologist to ensure that no butterflies
were touched (i.e., only plants with no signs
of use by butterflies were collected;

Section 6.1 and Appendix F).
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» Plant tissues were analyzed for metals.

*  Seeds were used for two laboratory assays:
root elongation and plant biomass
determination (SOPs for these assays are in
Appendix F).

* Comparisons of results from Areas 1 and 2 of
Site 3 were made with both the control area
and a control from a seed bank to assess
whether buckwheat growth is affected by
COPCs.

In addition, potential impacts to birds
(i.e., mourning doves) from ingestion of bullet
fragments is discussed in Section 6.5.

5.8.4 Site 11

The site description and conceptual site model
for Site 11, the AAFES Fuel Station, are
presented in Section 4.2.4. The COPCs selected
for further evaluation at this site include metals
(see Section 5.4.4). Based on results of the
quantitative ecological screening assessment,
mice and foxes may be affected by lead; no data
was available for other metals. Insufficient
information was available to assess whether
plants at the site may be affected by metals.

Additional activities at Site 11 included
collection and analysis of four surface soil
samples and plant and mammal samples (lizard
trapping was unsuccessful) as desc:nbed in
Section 6.1.

5.8.5 Site 12

The site description and conceptual site model
for Site 12, the Lower Meadow, DOL Automotive
Yard, and Cannibalization Yard, are presented in
Section 4.2.2. The COPCs for at this site are
presented in Section 5.4.5 and include metals,
VOUCs, and phthalates, Based on the results of
the quantitative ecological screening assessment,
mice, foxes, and plants may be affected by the
COPCs. Additional data activities at Site 12
included collection and analysis of four surface
soil samples and plant samples (mammal
trapping was unsuccessful) as described in
Section 6.1.
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5.8.6 Site 15

The site description and conceptual site model
for Site 15, the DEH Yard, are presented in
Section 4.2.5. The COPCs selected for this site
.are presented in Section 5.4.6 and include
metals, VOGCs, and pesticides. Based on the
quantitative ecological screening assessment,
mice and foxes may be affected by the COPCs.
This site is 65. percent paved and is expected to
be developed as a corporation yard. The
maximum concentrations were detected in an
.area planned for interim remedial action
(Section 5.4.6). Therefore, no further ecological
action is necessary. However, four additional
surface soil samples and collocated oats were
collected and analyzed for metals and
pesticides/PCBs to validate the models used in
the screening assessment {Section 6.0).

5.8.7 Site 16

The site description and conceptual site model
for Site 16, the DOL Maintenance Yard, Pete's
Pond, and Pete's Pond Extension, are presented in
Section 4.2.6. The COPGCs selected for further
evaluation at this site are presented in

Section 5.4.7 and include metals, VOCs,
phthalates, pesticides, PAHs, and dioxins. Based
on the quantitative ecological screening
assessment, mice, foxes, and plants may be
impacted by the COPCs. Additional activities at
Site 16 included collection and analysis of 10 soil
samples (3 each from Pete's Pond and the DOL
Yard, and 4 from Pete's Pond Extension), and
plant and litter samples (mammal trapping was
unsuccessful) as described in Section 6.1. All
samples were analyzed for dioxins, metals,
pesticides/PCBs, and PAHs.

5.8.8 Site 17

The site description and conceptual site model
for Site 17, the 1400 Block Motor Pool, are
presented in Section 4.2.6. The COPCs selected
for at this site are presented in Section 5.4.8 and
include metals, VOCs, and dioxins. Based on the
quantitative ecological screening assessment,
mice and foxes should not be adversely affected
by the COPCs {Section 5.4.8). This site is
approximately 95 percent paved, the maximum
concentrations of metals were detected in paved
areas, and the maximum concentrations of

Volume IV
D34510-H
November 29, 1994

dioxins were detected in a boring location
bordering an upland ruderal area. Therefore, no
further ecological action is recommended and no
additional data were collected at Site 17.

5.8.9 Site 21

The site description and conceptual site model
for Site 21, the 4400/4500 Motor Pool, East Block,
are presented in Sectiorn 4.2.7. The COPCs
selected for this site are presented in

Section 5.4.9. Based on the quantitative
screening assessment, mice and foxes may be
affected by the COPCs. However, this site is

90 percent paved and areas with metal
concentrations ¢ontributing to the hazard index
will be remediated. Maximum concentrations
were detected in wet ruderal areas planned for
interim remedial action. Therefore no further
ecological action is recommended.

However, four additional surface soil samples
and plants were collected and analyzed for
metals, pesticides/PCBs, and PAHs (Section 6.1)
to validate the models used in the screening
assessment.
5.8.10 Site 22

The site description and conceptual site model
for Site 22, the 4400/4500 Motor Pool, West
Block, ars presented in Section 4.2.8. Hazard
indices for both mice and foxes were estimated to
be at or below 0.1 (Section 5.4.10). Based on
these data, this site falls-into the category of "no
concern." Therefore, no further ecological action
is recommended. However, four additional
surface soil samples and collocated plants were
collected and analyzed for phthalates,
pesticides/PCBs, and PAHs (Section 6.1) to
validate the models used in the screening
assessment. '
5.8.11 Site 24

The site description and conceptual sits model
for Site 24, the old Directorate of Engineering
and Housing (DEH) yard, are presented in
Section 4.2.9. The COPCs selected for further
evaluation at this site are presented in

Section 5.4.11 and include metals, VOCs,
pesticides, phthalates, and PCBs. Based on the
quantitative ecological screening assessment,
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mice, foxes, and plants may be affected by the
COPCs. Additional activities at Site 24 included
collection and analysis of six surface soil
samples, and plant, mammal, and litter samples
as described in Section 6.1. Samples were
“analyzed for metals, pesticides/PCBs, and PAHs.
PAHs were analyzed for because TPH was
detected in previous samples.

5.8.12 Site 25
The site description and conceptual site model
- for Site 25, the former DRMO, are presented in
Section 4.2.10. The COPCs selected for further
avaluation at this site are presented in

Section 5.4.12 and include metals, VOCs,:
pesticides, and PCBs. Based on the quantitative
screening assessment, mice, foxes, and plants
may be affected by the COPCs. Additional
activities at Site 25 included collection and
analysis of four surface soil samples and plant,
mammal, and litter samples as described in
Section 6.1. Samples were analyzed for metals
and pesticides/PCBs:

5.8.13 Site 29
The site description and conceptual site model
for Site 29, the DRMO, are presented in

Section 4.2.11. Hazard index for the mouse was
estimated to be less than 1 and the hazard index
for the fox was 1. Based on these data, mice and
foxes should not be adversely affected by the
COPCs. Therefore, no further ecological action is
recommended. :

Howaever, four additional surface soil samples
and plants were collected and analyzed for
metals, pesticides/PCBs, and PAHs (Section 6.1)
to validate the models used in the screening
assessment. In addition, mammals and litter
from this site were collected and analyzed, also
to validate the models.

5.8.14 Site 31

The site description and conceptual site model
for Site 31, the former dump site, are presented
in Section 4.2.12. The COPGCs selected for this
site are presented in Section 5.4.14 and include
metals, pesticides, PAHs, and dioxins. Based on
the quantitative ecological screening assessment,
mice, foxes, and plants may be affected by the
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COPCs. Additional data activities at Site 31
included collection and analysis of four surface
soil samples and plant, mammal, and litter
samples (lizard trapping was unsuccessful) as
described in Section 6.1. Samples were analyzed
for metals, pesticides/PCBs, PAHs, and dioxins.
5.8.15 Site 32

The site description and conceptual site model
for Site 32, the Fast Garrison Sewage Treatment
Plant, are presented in Section 4.2.13. Hazard
indices for both mammalian species and plants
were estimated to be 1 or less than 1. Based on
these data, this site falls into the category of no
adverse effects are expected for mammalian
species or plants. Therefors, no further
ecological action is recommended.

However, four additional surface soil samples
and plants were collected and analyzed for
metals, pesticides/PCBs, and PAHs (Section 6.1)
to validate the models used in the screening
assessment. :

5.8.16 Site 33

The site description and conceptual site model
for Site 33, the Golf Course, are presented in
Section 4.2.14. The COPCs selected for this site
are presented in Section 5.4.16 and include
metals and pesticides. Based on the quantitative
ecological screening assessment, mice, foxes, and
plants may be affected by the COPCs. Additional
data activities at Site 33 included collection and
analysis of four surface soil samples and plant
and mammal samples as described in

Section 6.1. Samples were analyzed for metals
and pesticides/PCBs.

5.8.17 Site 35

The site description and conceptual site model
for Site 35, the Aircraft Cannibalization Yard, are
presented in Section 4.2.15. Hazard indices for
both mammalian species and plants were
estimated to be less than 0.1. These results were
based on preliminary data, as no surface soil
samples were collected at this site. Additional
activities were conducted, including collection
and analysis of 10 surface soil samples
(incorporating all habitats present onsite) and

,(_.

plant, mammal, and litter samples as described {
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in Section 6.1. Samples were analyzed for
metals, pesticides/PCBs, and PAHs; thess
chemicals may be present due to historical site
activities. This site was reevaluated in the
quantitative ecological risk assessment
{(Section 6.0).
5.8.18 Site 39

The site description and conceptual site model
for Site 39, the Inland Ranges and 2.36-inch
Rocket Range, are presented in Section 4.2.16.
‘The COPCs selected for this site are presented in
Section 5.4.18 and include metals and HMX.
Based on the quantitative ecological screening
assessment, mice, foxes, and plants may be
affected by the COPCs. No additional field
activities were conducted at Site 39 because

Site 39 is inaccessible due to the presence of
UXO. Soil, plant, mammal, and litter samples
collected and analyzed for Site 3 will be used in
lieu of similar sampling at Site 39. Data from
Site 3 are an acceptable surrogate, because
activities similar to those conducted at Site 39
tock place at Site 3, and the chemicals of concern
at Site 39 are similar to those of concern at

Site 3. Data from these sampling efforts were
compared to the predicted concentrations used in
the screening assessment (Section 6.0). This
comparison was used to address whether the
screening hazard indices were the result of the
screening assessment assumptions or whether
there are potential ecological risks posed by the
site. HMX is not present at Site 3; however, it
was detected in only 7 of 103 surface samples at
Site 39, indicating localized contamination.

In addition, potential impacts to birds

(i.e., mourning doves) from ingestion of bullet
fragments is discussed in Section 6.5.

5.8.19 Site 40

The site description and conceptual site model
for Site 40, the FAAF defueling area, are
presented in Section 4.2.17. Hazard indices for
both mice and foxes were estimated to be less
than 1.0. Based on these data, mice and foxes
should not be adversely affected by COPCs at
Site 40. Therefore, no further ecological action is
recommended and no additional data were
collected at Site 40.
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5.8.20 Site 41

The site description and conceptual site model

- for Site 41, the Crescent Bluff Burn Pit, are

presented in Section 4.2.18. Hazard indices for
both mice and foxes were estimated to be greater
than 1.0. Based on these data, foxes and mice
may be affected by the COPGs. Because site
characterization data were only recently received,
no additional activities are planned for this site
as part of this assessment. Additional data on
biota obtained from Sites 16 and 31, both of
which have COPCs and habitat types similar to
those of Site 41, will be uséd to estimate
potential impacts to ecological receptors at

Site 41.
5.8.21 Summary of Outfall Results
The following sections summarize the results of
evaluations of potential impacts to aquatic and
terrestrial receptors due to chemical detected at
outfall locations.

5.8.21.1 Aquatic Assessment

The results of soil/sediment, groundwater,
stormwater, and bioassay analyses and their
potential impacts to receptors in watersheds
adjacent to and on Fort Ord are presented in-
Section 5.6. Results of the aquatic assessment
are summarized below for each watershed.

The results from outfalls and groundwater
analyses with a potential impact on Monterey
Bay are summarized as follows:

* Chemicals were detected at concentrations
exceeding BCs at all soil and sediment
sampling locations.

* TCE, although found in groundwater, was . -
detected at low concentrations, as was vinyl
chloride (a breakdown product}. TCE was
not detected in the stormwater samples.
Therefore, it is unlikely that toxic
concentrations of TCE are entering Monterey
Bay. However, dilution of groundwater in
the bay will be further addressed in
Section 6.0.
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*  Only five outfalls (OF-01-MH [2 locations],
OF-02, OF-03, OF-04, and OF-07) are close
enocugh te the bay to preduce runoff likely to
enter the bay; Outfall OF-07 is upgradient of
Outfall OF-03. For three of thess locations
(OF-01-MH, OF-03, and OF-04}, only
sediments inside the pipe were sampled. No
sediment or soil was sampled at OF-02.

* Bioassay results correlated fairly well with
stormwater chemical analyses showing a
moderate level of toxicity at three locations
(OF-02, OF-03, and OF-04); runoff from all
three locations is likely to enter the bay.
High levels of toxicity were seen at
two locations, OF-01-MH and OF-15; runoff
from OF-01-MH may reach the bay; runoff
from OF-15 is unlikely to reach the bay.

The use of BCs derived for sediment to evaluate
soil, and ultimately runoff, is very conservative.
It appears that runoff from only five outfalls ever
reaches the bay. Because of the high dilution
expected at the high-energy beaches, chemical
concentrations may be diluted to the point where
there will be no impact on aquatic receptors.
Discussions with NOAA and the California
Coastal Commission were conducted to identify
studies that may be necessary to address data
gaps. In the absence of additional analytical
data, dilution factors in Monterey Bay were
modeled in Section 6.7 to assess whether toxic
concentrations of chemicals are likely to reach
the bay. These dilution factors can also be
applied to estimate the impacts of groundwater
on the bay.

The results from outfalls at Site 16, Pete's Pond,
are summarized as follows:

* Chemicals were detected at concentrations
exceeding BCs in sediment samples (inside
the pipe). Four of six soil sampling locations
(outside the pipe} showed similar
contamination.

* Bioassay data correlated fairly well with
stormwater chemical data showing a
moderate level of toxicity at two locations
and no toxicity at a third location.
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All outfalls to Site 16 empty into Pete's Pond,
which is dry most of the year. Further activities
at this site to evaluate potential effects to
terrestrial receptors are described in

Section 5.8.7.

The results from outfalls with a potential to
reach the Salinas River are summarized as
follows:

* (Chemicals were detected in soil and
sediment samples a t concentrations
exceeding BCs in all but two sampling
locations (OF-20 and OF-21).

* Bioassay data correlated well with
stormwater chemical data, showing a high
level of toxicity at OF-26 and no toxicity at
OF-23. A standard dilution factor of 10:1
would lower metal concentrations in the
river, but, in the case of OF-26, not to levels
below the BCs. The dilution factor in both
dry and wet weather would most likely
exceed 10:1, dropping metal concentrations
well below the BCs. However, only Ouifall
OF-23, which was not toxic, terminates near
the river and is likely to produce runoff that -
would reach the river.

Since the use of BCs derived for sediment to
evaluate soil, and ultimately runoff, is very
conservative, and toxic stormwater is not likely
to reach the river, further activities are not
proposed for the Salinas River watershed.

An additional concern regarding the stormwater
reference site was identified. Because Sample
BKG-03 showed high levels of metals as well as a
moderate level of toxicity to aquatic organisms,
this location can be considered unsuitable as a
reference site. Toxicity at this site could be
attributed to deposition of chemicals from nearby
Laguna Seca or from the base. Because the 1993-
1994 storm season is over, selection of a more
suitable reference site is not possible. If deemed
necessary, additional sites could be sampled
during the 1995 storm season.
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5.8.21.2 Terrestrial Assessment

Four of the 11 outfalls (OF-01-O1N, OF-01-02N,
OF-21, and OF-22) identified in PHA1 as
potentially having complete exposure pathways
were shown to be of "no concern" to mammals
(Section 5.6.4.1) and will not be further
evaluated. Four outfalls (OF-05, OF-16-04,
OF-16-05, and OF-26) were shown to be of
"possible concern"; sediment concentrations at
OF-05 were lower than site soil concentrations.

‘Three outfalls (OF-14, OF-15, and OF-23) were
shown to be of "probable concern"; sediment
concentrations at OF-14 and OF-15 were lower
than site soil concentrations.

Due to additional data collection efforts, Outfalls
QF-05, OF-14, OF-15, OF-16, OF-23, and OF-26
will be reevaluated (Section 6.7). In addition,
data were collected for four newly identified
outfalls (OF-12, OF-31, OF-34, and OF-35).
These additional evaluations of outfalls are also
discussed in Section 6.7.
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6.0 QUANTITATIVE ECOLOGICAL RISK ASSESSMENT

-This section presents the results of the additional
quantitative assessments performed in support of
the analysis and risk estimation components of
EPA's framework (Plate 1.2} for the sites and
outfalls identified in Section 5.0. Additional
components of the problem formulation
component of EPA's framework included

_addressing remaining data gaps and revising
COPC selection based on new data collected in
the ERA (Section 6.1.2).

Section 5.0, the quantitative ecological screening
assessment, indicates for each terrestrial site
whether the COPCs at the site are anticipated to
result in ecological risks to the indicator species
or whether no further action is necessary. On
the basis of the results of the screening
assessment, additional data collection and
analysis were performed for some sites and
outfalls. The work was performed to further
characterize potential risks to indicator species at
the sites, terrestrial receptors near the outfalls,
and aquatic receptors in the watersheds of
concern. Additional data were collected at
previously evaluated outfalls and sites and at
newly identified outfall locations.

Based on the results of the screening risk
characterization steps (Sections 5.4 through 5.6),
anticipated future activities were evaluated and
summarized (Section 5.8). For the terrestrial
characterization for most sites, if hazard indices
were equal to or less than 1.0, no further
activities were conducted. If hazard indices were
greater than 1.0, additional efforts were
undertaken to evaluate whether the conservative
screening assumptions used to estimate the risks
accurately reflected conditions at the site. These
efforts included additional chemical data analysis
and collection and analysis of soil, plant, litter,
and mammal tissue samples.

At several sites where the hazard indices were
less than 1.0, additional chemical sampling of
biota and soil was conducted to validate the
nodels used in the quantitative ecological
screening assessment.
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Two maodels were used in the quantitative
ecological screening assessment {Section 5.0).
The plant uptake model calculated the
concentrations of COPCs in plants based on soil
COPC concentrations. Soil and plant tissue data
were used to validate this model (Section 6.2).
Potential impacts to Smith's blue butterfly were
assessed by evaluating impacts on buckwheat
(Section 6.3).

The second model used the lifetime average daily
dose (LADD) for the deer mouse as an estimate of
the concentration of a COPC in the whole mouse.
Biota sampling results were used to evaluate this
model; additional biota sampling was limited to
inland, unpaved sites, Revised risk estimates
based on measured plant and animal tissue data
were calculated (Section 6.4). Potential impacts
to birds ingesting spent shot at Site 3 were
estimated based on results of literature
information and leaching analyses (Section 6.5).

Potential impacts to lizards were assessed by
evaluating their food supply. Species abundance
and diversity in leaf litter were correlated with
detected concentrations of chemicals in
collocated soil samples at all sites and reference
areas to see if chemicals were affecting the
number or diversity of litter organisms

(Section 6.6). Additionally, chemical
concentrations in soil and leaf litter were used to
assess potential direct impacts to lizards.

This section is organized parallel to EPA's
framework document (EPA, 1992). Section 6.1
summarizes the final iteration of the problem
formulation component as it relates to addressing
data gaps identified in Section 5.0. Sections 6.2
through 6.7 summarize the further analyses and
risk estimation components for assessment
endpoints relevant to plants, Smith's blue
butterfly, mammals, birds, lizards, and outfalls,
respectively. Section 6.8 presents a summary of
all results.
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6.1 Problem Formulation

In the problem formulation component for this
stage of the assessment, remaining data gaps were
addressed, and COPC selection was revised based
-on newly collscted data. These activities are
discussed below in Sections 6.1.1 and 6.1.2.

6.1.1 ‘Addressing Data Gaps

Field sampling of surface soil, plants, small
mammals, leaf litter, and lizards was planned on
.the basis of the results of the quantitative
ecological screening assessment and identified
- data gaps (see Section 5.8). Soil sampling was
conducted at 16 sites to further characterize the
nature and extent of chemicals in surface soil.

Plants were sampled at 15 of the 16 sites
{(excluding Site 1) so that soil concentration data
could be compared with plant concentration data,
the bioavailability and toxicity of detected
chemicals to plants could be assessed, and the
plant uptake model used in the screening
assessment could be validated. Plants were not
sampled at Site 1; the only sampling at Site 1
was surficial soil. The screening assessment
indicated "no concern" at Site 1, but additionat
soil samples were collected to fill a data gap.
Collection of plants addressed assessment
endpoints C1 through C5 and I1 through I4
{Tables 2.1 and 2.2), Qats (Avena fatua) were
collected at 11 sites, hottentot fig (iceplant;
Carpobrotus edulis) at 13 sites, buckwheat
(Erigonium sp.) at 1 site (Site 3), and brome grass
(Bromus sp.) at 2 sites (Sites 33 and 35).
Collection of buckwheat at Site 3 specifically
addressed the Smith's blue butterfly endpoints
(Cs, G7, and C8 in Table 2.1).

Small mammals were collected at 9 sites to assess
whether animals are exposed to potentially toxic
concentrations of chemicals and to validate the
model used in the screening assessment; small
mammal trapping was unsuccessful at 2 other
sites. Collecting small mammals addressed
assessment endpoints C13 through C15

(Table 2.1) and 19 through 112 (Table 2.2).

Leaf litter was collected at 6 sites to assess
chemical concentrations in the litter community
and to identify animals living in the litter layer.
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Collecting leaf litter addressed assessment
endpoints 15 through I8 (Table 2.2}.

Lizards were not successfully trapped; therefore
no lizard data are available. Litter analysis
results were used to assess potential impacts to
lizards.

Soil, plants, small mammals, and leaf litter were
collected at coast live oak woodland, central
maritime chaparral, and upland ruderal reference
locations to further evaluate assessment
endpoints involving comparison of site
conditions with background or ambient
conditions {endpoints C1, C3, C13, 11, 13, I5, I7,
19, and I10 in Tables 2.1 and 2.2). Additional
rationale for biota collection at specific sites is
presented in Section 4.0 of the Draft Data
Summary and Work Plan Addendum dated

May 6, 1994.

In all cases, sampling -at each site was conducted
along predefined transects, and all media

samples were collocated, i.e., collected from the
same locations within a site. Table 6.1 lists the
sites at which sampling was conducted and
summarizes the media sampled, the number of
samples collected, the dates of collection, and the
target analytes. Validated data for soil and plants
(oats, brome grass, and some hottentot fig) are
presented herein; invalidated data on collected
mammals, litter, and buckwheat are also
presented.

Several sampling transects weie set up at each
site for collecting soil samples, plants, small
mammals, leaf litter, and lizards and placed to
pass through oat, brome, and/or hottentot fig
stands to ensure availability of plant material for
analysis. To prevent depléting a specific stand of
plants, no more than 50 percent of the stand was
sampled. Because this strategy resulted in '
insufficient plant material for chemical analysis,
plant samples were collected from a number of
stands along a given transect and- composited,
resulting in one plant sample per transect. -
Surface soil samples were collected from each
location where plants were sampled and were
also composited to provide one soil sample per -
transect. The resulting analytical data were used
to relate soil and plant chemical concentrations,
evaluate plant uptake along the transect, and
provide representative exposure point
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concentrations for small mammals using the
plants for food.

The following sections describe the sampling
efforts by medium in more detail.

6.1.1.1 Soil

Additional surface soil samples were collected at
16 sites in order to:

* Further characterize sites where previous
surface soil sample collection had been
limited (Sites 1, 11, and 35)

* Compare modeled and measured chemical
concentrations in plants with concentrations
in surface soil

* Compare chemical concentrations in surface
soil with concentrations in mammalian tissue
and litter

* Provide exposure point concentrations for
. direct contact with soil. )

All surface soil samples were collected using the
methods described in the Quality Assurance
Project Plan (QAPP; HLA, 1991 and 1992) with
the following exception. Each plant sample
comprised plants from several locations along a
given transect to prevent depletion of resources;
therefore soil samples were collected from these
same multiple locations and composited.
(Composite soil samples have not generally been
collected at'Fort Ord.) Table 6.1 identifies
sampling dates, the number of samples collected
per site, and analyses performed.

Soil sample analytical results (Appendix G) were
used as follows:

* To compare metal concentrations detected in
surface soil with naturally occurring
{(backgroundj) levels (endpoints G1 and I1,
Tables 2.1 and 2.2).” Metals having
concentrations above background levels were
retained as COPCs and considered to be site-
related; those with concentrations below
background were eliminated as COPCs
(Section 6.1.2}.
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* To evaluate whether chemical concentrations
in surface soil adversely impact plants
(endpoints C2 and 12, Tables 2.1 and 2.2).
Soil data were used to estimate site-specific
plant tissue concentrations for comparison
with plant screening concentrations from the
literature.

* To evaluate the plant uptake model used in
the screening assessment (endpoints C14,
C15, and [12, Tables 2.1 and 2.2). Analysis
of variance (ANOVA) and regression analyses
were used to compare concentrations in soil
with measured concentrations in plants.

* To evaluate potential accumulation of
chemicals in lizards, rodents, and
mammalian and avian predators (endpoints
C12, C14, C15, 16, 18, and I12; Tables 2.1
and 2.2} and to validate the models used in
the screening assessment. Chemical
concentrations in surface soil were compared
with chemical concentrations in mammalian
tissue and leaf litter.

The assessment and measurement endpoints for

surface soil data are presented in Tables 2.1
and 2.2. Surface soil sampling results are
discussed in Section 6.1.2.

6.1.1.2 Planis

Plants were collected from 14 sites (Sites 3, 11,
12, 15, 16, 21, 22, 24, 25, 29, 31, 32, 33, and 35;
Table 6.1) and the thres reference locations for
chemical analysis. In the quantitative ecological
screening assessment (Section 5.5), hazard

.indices based on prior soil data indicated

potential risks to plants at 9 sites (Sites 3, 12, 16,
24, 25, 31, 33, 39 and 41); plants from 7 of these
sites were evaluated to assess potential effects on
plant species and habitats of concern and on
mammals ingesting plants from these sites.
Plants were not collected from Site 39 due to the
presence of unexploded ordnance; data for Site 3
woere used to refine the assessment for Site 39.
No field data were collected at Site 41 since site
characterization data were only recently
available, Biota samples taken at Sites 16 and 31
were used to evaluate Site 41 because these sites
have similar chemicals at similar concentrations.
Results of the screening assessment indicated
that 5 of the sites where plants were collected
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(Sites 15, 21, 22, 29, and 32) were of "no
concern" for mammals. Analytical results for
plants from these sites were used to validate the
models used in the screening assessment.

Sites 35 and 11 were not classified for plants in
the screening assessment because existing data
for these sites were insufficient. Although the
conservative plant screening analysis identified
potential risks to plants at Site 2, no plants were
collected from the areas of concern because they
are sludge beds with no vegetation. Plants were
sampled at other areas of the site which support
vegetation including hottentot fig. Potential risks
to plants at Site 2 are further discussed in
Section 6.2.

Four types of plants were collected. The plant
species chosen were based on the prioritized list
of indicator species (Section 5.2). Both oats
{Avena fatua) and hottentot fig (Carpobrotus
adulis) were collected if available; both species
were collected at Sites 11, 12, 15, 16, 21, 22, 24,
25, 29, and 32. Only oats were collected from
Site 31; no hottentot fig, California brome ,
(B. earinatus), or ripgut brome (B. diandrus) was
present at this site. Hottentot fig and buckwheat
(E. latifolium and E, parvifolium) were collected
from Site 3; no oats were present at this site.
Neither oats nor hottentot fig was present at

Site 33; ripgut brome and California brome were
collected from Site 33. At Site 35, hottentot fig
and ripgut breme were collected; no oats were
present. The number of plant samples collected
at each site is shown in Table 6.1; plant sampling
locations are shown on Plates 4.1 through 4.20.

Plants were collected as prescribed in standard
operating procedure {SOP) F3.0 in Appendix F, as
modified herein. In general, vegetative portions
of plants were not collected because they are not
eaten by indicator animals (e.g., small mammals).
Fruits of the hottentot fig, seedheads of wild cat
and brome grass, and buckwheat inflorescences
were collected.

‘The chemical analyses selected were based on
chemicals previously detected in soil samples
(see Section 4.0). All plant tissues were analyzed
for metals, and all plant tissues except those
collected at Site 3 were analyzed for
pesticides/PCBs. Plants from all sites except
Sites 3, 15, 25, 32 and 33 were analyzed for
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PAHs, Plants from Sites 16 and 31 were also
analyzed for CDDs and CDFs.

All samples of oats, ripgut brome and California
brome, as well as hottentot fig at Site 25 and the
three reference sites were chemically analyzed;
the results of these analyses are presented in
Section 6.2,

Because oats are used as a food supply to a
greater extent than hottentot fig and because data
collected at Site 25 indicate oats have a higher
plant uptake ratio than the hottentot fig, oats, if
present, were preferentially analyzed at all sites.

Buckwheat samples collected from Site 3 were
also used to evaluate potential hazards to the
Smith's blue butterfly. This special case is
separately discussed in Section 6.1.1.3 below.

To assess whether the hazard indices calculated
in the screening assessment were a result of
conservative assumptions or whether there are
potential risks at a site {i.e., to further assess
endpoints C2 through C4 and 12 through I4,
Tables 2.1 and 2.2), the following data
comparisons were made:

* Chemical concentrations in plants were
compared to chemical concentrations in the
" collocated soil samples using an analysis of
variance (ANOVA) and a regression analysis
(Section 6.2)

* Hazard indices calculated using
concentrations in plants were compared to
those calculated using soil concentrations in
the screening assessment (Section 6.2)

* Chemical concentrations in plants were
compared to benchmark concentrations (BCs;
Section 6.2).

6.1.1.3 Buckwheat

At Fort Ord, Smith's blue butterfly (Euphilotes

enoptes smithi), a federally listed endangered

species, lives exclusively on two species of
buckwheat along the beach ranges (Site 3), the
coast buckwheat (Erigonium latifolium) and the
dune buckwheat (E. parvifolium). A cooperative
agreement was made with the U.S. Fish and

Wildlife Service (USFWS) to collect
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inflorescences of these species at Site 3 to
evaluate endpoints C6, C7, and C8 (Table 2.1},
which are relevant to this buiterfly. The
agreement included oversight by Dr. Richard
Arnold, an entomologist with expertise in the
Smith's blue butterfly. The buckwheat
inflorescence samples were collected for use in
conducting root elongation bioassays. In
addition, plant residues were analyzed for metal
content (Section 6.3).

Because of the special-status nature of the
butterflies that use these plants, more detail is
provided regarding methods used to evaluate the
butterfly than for other endpoints. Buckwheat
inflorescence samples were collected in
accordance with SOP F7.0 in Appendix F and the
USFWS letter from Jonathan Hoekstra to Bill
Collins, Fort Ord, dated July 20, 1994
(Attachment 1 to Appendix F). Populations of
both species of buckwheat were identified and
mapped (Plate 6.1). Some populations did not
meet the criteria for possible sampling outlined
in the USFWS letter; these are shown on

Plate 6.1 as populations with ne designation.-

Seventeen locations were identified as meeting
the criteria for potential sampling: 11 stands of
E. parvifolium and 6 stands of E. latifolium.
These stands were grouped based on visible
bullet density into one of three classes: control
(no bullets), low density (iess than 1 percent
bullets), and high density (greater than 1 percent
bullets; Table 6.2). Because the ecological risk
assessment data quality objectives are different
from the DQOs for the RI/FS for Site 3, the bullet
density definitions are differént in the ERA. The
stations for buckwheat were selected based on
the presence of stands of buckwheat, not on
bullet density. The categories for bullet density
were developed based on the densities present at
these locations.

Each stand was then observed for 10-minute
periods on three separate days (August 1, 5, and
12, 1994} to look for adult or larval Smith's blue
butterflies. The weather was foggy in the
mornings of the first two days, but sunny the
entire third day. Observations began at the south
end of the ranges on the first day; this was
reversed on the second day so that each
population was observed for at least two periods
of sunshine, On the basis of these observation
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periods, six of the E. parvifolium stands and one
of the E. latifolium stands were eliminated as
possible sampling locations because adult
Smith's blue butterflies were seen in the area
(Table 6.2). No larvae were seen during any
observation pericd.

Buckwheat sampling occurred on August 12,
1994. Inflorescences were pinched off at the
base, placed into marked quart-sized baggies, and
weighed to ensure sufficient sample was
collected. The baggies were sealed, placed into a
cooler with blue ice, and delivered the day the
samples were collected to Plant Research
Technologies (PRT), Sunnyvale, California, for
laboratory bioassays. The samples were air
dried, processed and cleaned, and seeds were
separated from chaff and other flower parts and
weighed. Germination rates were evaluated to
estimate the number of seeds needed for each
bioassay. Sampled populations, visible bullet
density class, and sample weights are
summarized in Table 6.3.

Surface soil sample were collected from around
each sampled plant population on September 14,
1994, following completion of preliminary testing -
and method finalization by PRT. The samples
were collected in gallon-sized baggies and placed
in a cooler on blue ice, The approximate bullet
density of each soil sample was recorded.
Sufficient soil samples were collected for the
bioassays so that three separate samples within
each density class for each species could be
tested in the laboratory. .

Only one high-density plant sample of _
E. latifolium was collected. To evaluate three
high density samples for this species, the seeds
from this sample were randomly divided into
three separate samples, and soil samples were
collected from three separate areas near this
plant location to comprise the three samples.

The final experimental design for the plant
bioassays is summarized in Table 6.4. A
suiregate laboratory soil sample (clean sand)
matching the Fort Ord soil in physical
parameters was included in the experimental
design for comparison with the control site
samples.
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In Volume IV, Basseline Ecological Risk Assessment, replace the last paragraph in the second column
of Page 120 and the first paragraph in the first column of Page 121, Section 6.1.1.5 with the
following paragraphs:

Leaf litter samples were collected at six sites (Sites 16, 24, 25, 29, 31, and 35) and the
reference sites (Table 6.1). At Sites 2 and 3 leaf litter was not collected because hottentot fig
dominates the ground cover, and leaf litter associated with this plant is not expscted to provide
habitat for the logless lizard. For the remaining sites (Sites 11, 12, 15, 21, 22, 32, 39, and 41}
leaf litter was not collected for the following reasons:

’ Leaf litter was mostly absent, indicating a lack of the habitat with which the legless lizard is
normally associated. Specifically, the overall cover in vegetated areas of these sites js low and
the soils are compacted, The lagless lizards need loose soil for burrowing and plant cover for
foraging in leaf litter by day (Stebbins, 1985).

. Because of the developed or disturbed nature of these sites, existing vegetated areas are jsolated
and either surrounded by paved areas, buildings andfor roads or highly disturbed. If lizards
could use these areas, access to them would be difficult because of the lack of cover between
suitable areas of habitat.

All ledf litter samples were collected in accordance with SOP F4.2 {(Appendix F}). Samples were
extracted over a six day period, The classes and orders of extracted organisms as well as the
functional groups to which they belong were identified (e.g., predators, detritivores). The mass
of organisms exiracted at each site was insufficient for chemical analysis; therofore, only litter
material was sent o the laboratory for chemical analysis.
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6.0 Quantitative Ecological Risk Assessment

Results of the root elongation bioassays were
used to assess whether bullets or site-related
chemical concentrations in Site 3 soil adversely
impact buckwheat growth. Any adverse impacts
to the buckwheat could indicate potential stress
to the Smith's blue butterfly, because the
butterfly relies on these two buckwheat species
for food and habitat.

The following-data were compiled for this
assegsment, all relevant to endpoints C6, C7, and
C8 (Table 2.1):

. Plant chaff from field collected samples were
analyzed for metals to measure chemical
residues

¢ Aliquots of field-collected soil and eluiriate
samples were analyzed for metals to identify
initial metals concentrations for the
bioassays.
6.1.1.4 Small Mammals
Small mammals were trapped and whole body
burdens analyzed to assess the potential for
impacts on the mammals from site-related
chemicals and potential exposures of raptors or
carnivorous mammals such as foxes through the
food chain. Because the dusky-footed woodrat,
the small mammal species of concern identified
in the conceptual model, is a candidate for listing
as an endangered species, it was not trapped.

All small mammals for tissue analysis were
collected in accordance with SOP F5.0 in
Appendix F. Small mammal trapping was
attempted at all 11 designated sites and the
reference locations (Table 6.1). Deer mice
(Peromyscus sp.) were successfully caught at
Sites 2, 3, 11, 24, 25, 29, 31, 33, and 35. No
animals were trapped at Sites 12 or 16. Deer
mice were also caught at the coast live cak
woodland and central maritime chaparral
reference locations; collection was not successful
at the upland ruderal reference location. Deer
mice were the only small mammals caught. The
number of trap nights at each site and the
number and sex and age ratio of animals trapped
at each site are summarized in Table 6.5.
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One positive occurrence of hantavirus in deer
mice has been documented in Monterey County.,
Because of the possible presence of hantavirus in
these animals, it was necessary to identify an
alternative laboratory for chemical analysis.
Triangle Laboratories of Research, Triangle Park,
Durham, North Carolina, conducted the chemical
analyses on these rodents. All other chemical
analyses were conducted by Quanterra (formerly
ENSECOQ). '

The small mammal data (Appendix G) were used
as follows:

+ To assess whether the hazard indices
estimated in the screening assessment are the
result of the conservative assumptions used
or reflect potential ecological risks at sites,
chemical data from analysis of rodent tissue
were compared with modeled rodent

-concentrations (endpoints C15 and 112,
Tables 2.1 and 2.2)

» To assess the degree of biomagnification of
chemicals at Fort Ord sites, chemical data
from rodents were compared with soil and
plant data (endpoints C14 and I11, Tables 2.1
and 2.2)

* To reassess doses and hazard indices
" estimated in the screening assessment for
carnivores (e.g., fox), chemical body burdens
were used as exposure point concentrations
(endpoints C15 and 112, Tables 2.1 and 2.2},

6.1.1.5 Leaf Litter
Leaf litter sampling was conducted to estimate
the concentrations of site-related chemicals at
various sites for use in assessing potential
hazards to the black legless lizard (Anniella
pulchra nigra) and the silvery legless lizard
{(Annifella pulchra pulchra}, special-status species
that are associated with the litter layer.

All leaf litter samples were collected in
accordance with SOP F4.2 (Appendix FJ.
Samples were extracted over a 6 day period.
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6.0 Quantitative Ecological Risk Assessment

Leaf litter samples were collected at six
designated sites (Sites 16, 24, 25, 29, 31, and 35)
and all reference locations (Table 6.1). The
orders of extracted -organisms were identified.
The mass of organisms extracted at each site was
insufficient for chemical analysis; therefore, only
litter material was sent to the laboratory for
chemical analysis.

Results of chemical analysis of litter material
(Appendix G) were used as follows:

-» To assess the black and silvery legless lizards'
potential exposures, chemical concentrations
in soil and leaf litter were compared
{(endpoints C10 through C12 and I6 through
18; Tables 2.1 and 2.2)

* To evaluate partitioning of chemicals among
soil, plant, and litter material, data from litter
material were compared with collocated plant
and soil data (endpoints C10, G2, C14, C15,
16, 18, 111, and I12; Tables 2.1 and 2.2)

* . To provide an indication of litter community
composition and variability, the relative
taxonomic abundance of litter organisins was
compared across sites and to reference
locations within each sampled habitat type
(endpoints C10 and I6, Tables 2.1 and 2.2).

6.1.1.6 Lizards

Trapping of lizards and chemical analysis of
lizard tissue samples were planned for several
sites to evaluate body burdens of site-related
chemicals. Because the black legless lizard and
the silvery legless lizard are special-status
species, they cannot be trapped for tissue
analysis, and surrogate species were planned to
be used.

All lizard trapping efforts were conducted in
accordance with SOP F5.0 (Appendix F).
Trapping was attempted at four sites (Sites 2, 3,
11, and 31) for at least 2 nights. Eight to 24 traps
were placed at each site. Only one lizard, a
juvenile western fence.lizard weighing less than
1 gram, was collected using pitfall traps. No
lizards were collected with nooses. Because a
minimum of 6 grams dry weight is needed for
chemical analysis of metals, insufficient material
was collected for chemical analysis. Therefore,.
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endpoints relevant to lizards {C9 through C12
and 15 through 18; Tables 2.1 and 2.2) were
evaluated using data from leaf litter,

6.1.1.7 Reference Locations

Central maritime chaparral, coast live oak
woodland, and upland ruderal habitat reference
sampling locations were selected to provide a
basis for comparison with biota from the
identified sites. These reference sites are
described below. Criteria used to select reference
locations are summarized in Section 2.3.

Central Maritime Chaparral

The central maritime chaparral plant community
reference site is on the north side of Parker Flats
Road approximately 1/4 mile north of its
intersection with Eucalyptus Road. The
chaparral habitat is in a triangular area created
by the intersection of Parker Flats Road and two
unnamed dirt roads (Plate 6.2). This area is
characterized by rolling terrain with chaparral
communities occupying hilltops and exposed
slopes. Coast live oak woodland and grassland is
found in nearby protected ravines, swales and
low lying areas.

One transect was set up at the site to collect soil
samples, plants, small mammals, and leaf litier
(Plate 6.2). The transect is dominated by species
typical of central maritime chaparral, including
shaggy-bark manzanita (Arctestaphylos .
tomentosa), sandmat manzanita (Arctostaphylos
pumila), and coffeeberry (Rhamnus californica).
Adjacent dirt roads provide upland ruderal
habitat for disturbance-adapted native and alien
species, Animal species expected in this area
include the dusky-footed waodrat (Neotoma
fuscipes luciana), brush mouse (Perognathus
boyleii), wrentit (Chamasa fasciata) and scrub jay
(Aphelocoma coerulescens).

Coast Live Oak Woodland

The coast live vak woodland plant community
reference site is near the edge of a northeast-
facing slope adjacent to a dirt road approximately
300 feet south of Imjin Road and southeast of the
12th Avenue-Imjin Road intersection (Plate 6.3).
Existing habitat in this area forms a mosaic of
upland ruderal, chaparral, coastal scrub and

Basewide
121

Harding Lawson Associates



In Volume IV, Baseline Ecological Risk Assessment, replace the second bullet in the first column of
Page 121, Section 6.1.1.5 to read:

. To evaluate partitioning of chemicals between soil and litter material, chemical analysis data
for litter material were compared with colocated data on soil{endpoints C10, C12, 16,and 18;
Tables 2.1 and 2.2)
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6.0 Quantitative Ecological Risk Assessment

coast live oak woodiand habitats. The reference
site is in an extensive cak woodland interrupted
to the north, west, and south by central maritime
chaparral. Dirt roads traversing the area provide
upland ruderal habitat for disturbance-adapted

" species. The oak woodland interdigitates with
central coastal scrub to the east.

One transect was set up at the site to collect soil,
plants, small mammals, and leaf litter (Plats 6.3).
The transect is dominated by coast live oak
(Quercus a. agrifolia) with an understory of

- poison oak (Toxicodendron diversiloba),
snowherry (Symphoricarpos mollis), hedge nettle
(Stachys bullata) and rip-gut grass (Bromus
diandrus). In the transition zone between oak
woodland and chaparral, species such as shaggy-
bark manzanita, black sage (Salvia mellifera), and
bush monkey flower (Mimulus aurantiacus) occur
as an understory. in the woodland. Animal
species characteristic of coast live oak woodland
include scrub jay, yellow-rumped warbler
(Dendroica coronata), and Monterey dusky-footed
woodrat.

Upiand Ruderal

The upland ruderal plant community reference
site is in a primarily developed area in a large
rectangular area bounded by Fourth Avenue to
the east, Third Street to the north, a series of
buildings along Third Avenue to the west, and
First Street to the south (Plate 6.4). Asphalt
roads partially overgrown with encroaching
vegetation traverse the site. The area slopes
down from the southeast then flattens out from
near the middle of the site to the northern edge.

One transsct was set up at the site to collect soil,
plants, small mammals, and leaf litter (Plate 6.4).
The site is populated with landscape tree species
typical of plantings on base such as Monterey
cypress (Cupressus macrocarpa), Monterey pine
{(Pinus radiata) and bluegum eucalyptus
{Bucalyptus globulus) with a ruderal understory.
Plant species dominating the upland ruderal
habitat include cut-leaved plantain, hottentot fig,
kikuyu grass, stork's bill, and rip-gut grass.
Sparingly distributed native shrub species such
as California broom (Lotus scoparius) and coyote
brush (Baccharis pilularis) have begun to
colonize the area. Species expected to occur in
this area include common crow (Corvus
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brachyrhynchos), California vole {Maniculatus
californicus), downy woodpecker (Picoides
pubescens) and raccoon (Procyon lotor).

Summary

Surface soil, hottentot fig, leaf litter, and deer
mice were collected from each reference site.
Results of chemical analysis of these samples
were used to address data gaps and evaluate
endpoints C1, C3, C9, C11, C13, 11, 13, I5, 17, I9,
and I10 (Tables 2.1 and 2.2).

Results of soil sampling at reference locations
and additional soil sampling discussed above are
presented in the following section, and COPCs
are revised based on these new data.

6.1.2 COPC Selection

The following sections summarize the COPC
selection methods and the results of the soil and
biota sampling as they relate to COPC selection.
Table 6.6 is a revised summary of COPCs for
gach site.

Mothods Used for COPC
Selection

6.1.2.1

COPCGs for the quantitative ecological risk
assessment were selected on a site-by-site basis
using chemical data for soil from the screening
data set (Appendix A) and the new data set
(Appendix G) and data for plants, mammals, and
litter (Appendix G) collected as described in
Section 6.1.1. COPCs were selected based on the
concentrations of chemicals detected in soil {as
described in Section 2.5), plant tissues, and
mammals at each site. COPC selection for each
assessment can be summarized as follows:

* For the plant assessment, all chemicals
detected in plant tissues were evaluated as
potential COPCs using criteria presented in
Section 6.2.1.2 which include evaluations of
available BCs, and comparisons of chemical
concentrations in plant tissue to those BCs
and to background concentrations.

+ COPCs selected for the mammalian
assessment include chemicals detected in soil
as described in Section 2.5. All chemicals
detected in plant tissue and all metals
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6.0 Quantitative Ecological Risk Assessment

detected in mammal (mouse) tissue were
initially included as COPCs as well. Organic
chemicals detected in mammals were
considered to bé COPCs only if the organics
detected could be considered site-related. For
example, if one or more pesticides were
detected in site soil, all pesticides detected in
mammal tissue were considered to be COPCs.
If no pesticides were initially detected in site
soil, pesticides detected in mammal tissue
were not considered to be COPCs. Further
efforts to select COPCs for mammals are
described in Section 6.4.

» COPCs for mourning doves at Site 3 include
the metals that are components of the bullet
fragments at Site 3.

+ COPGs for the litter assessment were selectad
for each habitat and not site-by-site, based on
‘concentrations of chemicals detected in litter
samples. Metals were retained as COPCs if
the concentrations in collocated site soil were
above background concentrations and if they

- were detected in four or more samples from
that habitat type. In addition, all organic
chemicals detected in four or more samples -
from a habitat type were retained as COPCs
because background values for organics are
not available. Four or more samples were
needed to meet the requirements for the
statistical tests conducted on the leaf letter
data.

* As in the screening assessment, all chemicals
detected in sediments were retained as
COPCs for the outfall assessment.

6.1.2.2 Sampling Results

This section describes chemical concentrations in
surface soil samples and in biota (Appendix G).

Soll

Additional COPCs selected on the basis of the
results of additional surface soil sampling include
additional metals at several sites; four pesticides
(chlordane, 4,4-DDD, 4,4'-DDE, and 4,4'-DDT) at
Sites 29 and 32; and two pesticides (4,4-DDE and
gamma-BHC) at Site 33. No additional organic
COPCs were identified for the remainder of the
sites. Only metals analyses were conducted at
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reference sites; metals detected at reference sites
and soil sampling result for the other sites are
summarized in Appendix G.

Plants

COPCs selected for the plant assessment can be
summarized as follows:

* The following 11 méetals were detected in oat
tissues from 11 sites (Sites 11, 12,15, 16, 21,
22, 24, 25, 29, 31,-and 32): arsenic,
beryllium, cadmium, chromium, copper,
lead, mercury, nickel, selenium, silver, and
zing,

+ Hottentot fig samples from Site 25 were
analyzed to compare cats to hottentot figs
and test the hypothesis that chemical
concentrations in oats are higher than those
in hottentot fig. Six metals were detected in
hottentot fig tissues from Site 25: cadmium,
chromium, copper, lead, nickel, and zinc.
Chromium, copper, and nickel were detected
at higher concentrations in the ocats. All
other metals were at similar concentrations
in tissues from both plant types, supporting -
the hypothesis that oats have equal or higher
concentrations than hottentot fig.

* * Seven metals were detected in hottentot fig
samples from the reference sites: arsenic,
cadmium, chrominm, copper, lead, nickel,
and zinc.

* Seven metals were detected in ripgut brome
and California brome tissues from Sites 33
and 35: antimony, cadmium, chromium,
copper, lead, nickel, and zinc.

¢ Tive metals were detected in buckwhsat
tissues from Site 3: antimony, chromium, . -
copper, lead, and zinc. ‘

* Three pesticides (4,4-DDD, 4-4-DDE, and
4,4'-DDT) were detected in plant tissues from
Site 32 and three CDDs and CDFs were
detected in plant tissues from Site 16 (OCDD,
PeCDF, and TCDF).

These data are discussed in Section 6.2 and
summarized in Appendix G.
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6.0 Quantitative Ecological Risk Assessment

Mammals

All chemicals detected in mammal tissue were
initially included as COPCs; the results of these
analyses are summarized in Appendix G, Table
'G33. Pesticides, PAHs, and dioxins/furans were
detected in all mammal samples in which they
were analyzed for. Nine metals were detected in
mammal tissues: barium, cadmium, chromium,
copper, lead, nickel, thallium, vanadium, and
zinc. Mammal tissue samples were not analyzed
for antimony, mercury, or selenium. The list of

. COPCs for mammals was modified based on
analyses in described Section 6.4.

Leaf Litter

The following 13 metals were detected in leaf
litter: antimony, arsenic, beryllium, cadmium,
chromium, copper, lead, mercury, nickel,
selenium, silver, thallium, and zinc. Pesticides
were detected in leaf litter from Sites 24, 29, 31,
and 35 and included 4,4-DDD, 4,4-DDE,
4,4-DDT, heptachlor, dieldrin, and chlordane.
Dioxins were detected at Site 31 and 16. The
COPCs selected for leaf litter included chromium,
copper, lead, nickel, zinc, 4,4'-DDT, chlordane,
and dioxins, as described in Section 6.6. The
results of the leaf litter chemical analyses are
summarized in Appendix G, Table G34.

Reference Locations

Soil, plants, mammals and leaf litter from
reference locations were analyzed as well. The
results of these analyses are presented in
Appendix G, Table G32, and are discussed in
Section 6.0 where relevant.

6.2 Plant Assessment

This section summarizes the analysis and risk
estimation components based on analyses
conducted using data collected for collocated soil
and plant tissue samples. These analyses were
conducted to address the assessment endpoints
presented in Tables 2.1 and 2.2 as summarized in
Section 6.1.1.2. Metal concentrations in soil
samples from the sites were compared to
concentrations in soil from background locations.
Collocated plant tissue chemical concentrations
were compared to soil chemical concentrations
using statistical procedures. Both analysis of
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variance (ANOVA) and regression analyses were
performed. In addition, plant tissue chemical
concentrations were compared to benchmark
concentrations (BCs) and hazard indices
calculated using the in-plant concentrations were
compared to those calculated in the screening
assessment.

In the quantitative ecological screening
assessment {Section 5.5), high hazard indices
{(HIs greater than 100) for plants were associated
with Sites 3 and 39 and moderate hazard indices
{(HIs between 10 and 100) were associated with
Sites 2, 12, 31, and 41, making these sites of
"probable concern." Low hazard indices (I1Is
between 1.0 and 10) were associated with

Sites 16, 24, 25, and 33, making them of
"possible concern." Sites 35 and 11 were not
classified in the screening assessment because
additional data from these sites were needed.

Sites where no adverse impacts were expected
based on the results of the mammalian screening
assessment were not evaluated for potential
effects to plants. No samples were collected at
Site 39 because the site is inaccessible due to the
presence of unexploded ordnance; Site 3 data
were used to evaluate Site 39. No samples were
collected at Site 41, as described in Section 6.1.2;
data from Sites 16 and 31 were used to evaluate
Site 41. Chemical data analyses for plant tissues
at Site 2 are not available from laboratory at this
time. Therefore, Sites 3, 11, 12, 16, 24, 25, 31,
33, 35, 39, and 41 are addressed in this
evaluation, Sites 15, 21, 22, 29, and 32, which
were of "no concern” to mammals based on
results of the quantitative ecological screening
assessment, were evaluated to further assess the
validity of the models used in the screening
assessment, :

6.2.1 Analysis

This section describes activities conducted for
the analysis component, which includes
characterizations of exposure and effects,
6.2.1.1 Characterization of
Exposure

Characterization of exposure consists of the
following components (EPA, 1992)):
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6.0 Quaniitative Ecological Risk Assessment

*  Stressor characterization

* Ecosystem characterization
¢ Exposure analysis

* Exposure profile.

For this stage of the ERA, stressor
characterization involved identifying chemicals
in surface soil at a particular site. Because plant
tissues were also analyzed for chemicals and the

- assessment only evaluates a snapshot in time, no
further evaluation.of the pattern of change of
chemicals over time is included in this
discussion. Chemicals identified in surface soil
were further evaluated if they were detected in
plant tissues,

The ecosystem characterization evaluates spatial
and temporal distributions of the biota and
considers attributes that influence the
distribution and nature of the stressors

(EPA, 1992j)). As previously discussed, temporal
distributions of biota were not evaluated in this
assessment due to time constraints. Factors that
may influence exposure, such as habitat needs,
were considered only in the selection of sampling
locations (Section 6.1).

Exposure analysis, as defined by EPA (1993)), is
broadly expressed as co-occurrence of chemicals
and receptors. This co-occurrence was
quantitatively measured in plants from 13 sites,
and evaluated by extrapolation for 3 sites. This
analysis is used to assess the health of plants at
the individual sites. Concentrations of
site-related chemicals in plants is the
measurement endpoint for assessing the health of
plants identified as assessment endpoints.

Lastly, the exposure profile as defined by EPA
" (1992f) quantifies the magnitude of and spatial
and temporal patterns of exposure, and serves as
input to risk characterization. Chemical stressors
in plants were evaluated at the level of the
organism, and the analysis focused on chronic
exposures, consistent with the measurement
endpoints listed in Tables 2.1 and 2.2.

An ANOVA analysis was performed to assess
whether chemical-specific plant uptake factors
calculated on the basis of data collected from
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individual sites differ from the plant uptake
factor calculated for that chemical based on all
data for all sites. ANOVA compares the
variability of a sample (in this case, measured
plant uptake factors at a site) to the variability- of
the population (in this case, the overall measured
plant uptake factor]). If within-site variability is
similar to across-site variability, no significant
differences are identified in the ANOVA. If
within-site variability is substantially different
from across-site variability, the ANOVA is
significant. Thus, analysis of variance results
can provide an indication of any effects that
compositing the samples within a transect may
have had on data interpretation. If plant uptake
factors within a site are significantly more
variable than the basewide plant uptake factors,
this may indicate that hotspots were sampled
along the transects at that site; resulting in higher
variability than would be found for transects at
other sites. If no significant differences are
identified in the ANOVA, the hypothesis that
compositing the samples has not adversely
impacted the validity of the data is supported, it
can be assumed that all sites are part of the same
population, and data can be further evaluated.

ANOVA Resulls

Single-factor ANOVA tests were conducted on
the chemical data for the collocated soil and oat
samples from 11 sites using the analysis tools
package available on Excel. Because of
limitations in sample size, these analyses were
restricted to the five metals most commonly

* detected in both soil and oats (chromium,
copper, lead, nickel, and zinc). These metals are
also responsible for most of the high hazard
indices calculated in the quantitative ecological
screening assessment using modeled
concentrations.

In this context, ANOVA tested the variability of
individual plant uptake factors using samples
from within a site with the variability based on
the overall dataset, For the overall data set,
average soil and plant concentrations were
estimated using data for all collocated samples,
and an overall plant uptake factor was estimated
from these averages. Faor each of the five metals,
an overall ANOVA was conducted to identify any
significant differences among the sites.
Significance was based on a p-level of 0.05; a
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6.0 Quantitative Ecological Risk Assessment

result less than 0.05 indicated that the plant
uptake factors from at least one site were
significantly different from the overall plant
uptake factor. A result greater than 0.05
indicated that all sites were not significantly
-different and that the data were drawn from the
same population. This was interpreted to
indicate that the overall plant uptake factor for
that chemical could be used at each site.

If the ANOVA was significant for a chemical,
pairwise t-tests were conducted for each site to
.identify which site(s) differed from the rest,

Results of the chemical-specific ANOVA tests
(Table 6.7) were not significant for copper and
zing, indicating that the overall plant uptake
factors of 3.2 and 1.8, respectively (Appendix H,
Tables H-2 and H-5), could be used for all sites.
Results were significant for chromium

(Table H-1), lead (Table H-3), and nickel

(Table H-4). Therefore, pairwise t-tests were
conducted for these three metals. Results of the
t-tests indicated that plant uptake data from only
three sites were responsible for the significant
-ANOVA results. For nickel, the t-test based on

comparison of data from Site 29 with the overall .

mean was highly significant (p<0.00001),
probably because nickel was not detected in
three of the four soil samples but was detected in
all four plant samples. Because the assumed
concentration for a nondetect sample is fixed and
not known, this artificially impacts the calculated
plant uptake factor for such samples, leading to a
significant t-test result. Similar results were
indicated for chromium at Site 22 (concentrations
in two of four soil samples were below detection
limits) and lead at Site 24 (the concentration in
one of six soil samples was below the detection
limit), indicating that the difference in variability
of within-site data to the overall variability for
Sites 22, 24, and 29 is considered to be due to
the presence of nondetect data.

For all three sites with significant t-fest results,
the site-specific plant uptake factors were higher

- than the overall plant uptake factors. Because
assumed soil concentrations of nondetect samples
is fixed at one-half the detection limit, the plant
uptake factors calculated for these samples are
likely to be artificially high (the soil
concentration could be as high as the detection
limit, which would lower the plant uptake factor
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by a factor of 2). For example, at Site 29, the
plant uptake factor for nickel based on the one
sample with detected values in both soil and
plants was 0.43. For the three samples with
nondetect soil levels, the calculated plant uptake
factors ranged from 1.8 to 5.3. The overall plant
uptake factor for nickel of 0.35 is consistent with
the plant uptake factors calculated for the
detected sample, but is substantially lower than
those based on nondstect soil data.

Because plant uptake factors based on nondetect
soil values are not consistent with factors using
detected concentrations, regression analyses for
metals were condueted using only censored data
(i.e., nondetect samples were not used).

The only significant paired t-test that did not
include nondetect data was-for chromium at

Site 29 {p>0.0001; Table 6.7). The plant uptake
factor (Appendix H, Table H7) for chromium for
this site (0.67) was higher than that for the entire
data set {0.19). Chromium was not detected
above background concentrations at Site 29 in
surface soil samples collected along the same
transects as the oats, and only one oat sample in
four showed elevated concentrations of ‘
chromium. A hotspot may be present along the
transects sampled at Site 29, or some other factor
may be responsible for the anomalous results.
6.2.1.2 Characterization of Effects
The characterization of ecological effects consists
of the following components (EPA, 1992)):

* Evaluation of relevant effecté data
* Ecological response analyses, which includes
- Stressor-response analysis

-~ Analysis relating measurement and
assessment endpoints

- Evaluation of causal evidence
*  Stressor-response profile.
As discussed in Section 5.3, relevant effects dafa
were compiled for all COPCs in soil for plants,

rodents, and carnivores. For plants, BCs were
developed using available literature sources on
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both toxic and normal levels of chemicals in
plant tissues as described in Section 5.3. These
BCs were used to used to provide an indication
of potential hazards for a given chemical. If a
problem is not identified for a chemical at a site
based on the BC, the assessment endpoint is
unlikely to be affected.

Regression analyses were performed to identify
the presence or absence of a dose-response
relationship between chemical concentrations in
soil and those in plants, and to test the
-applicability of the plant uptake factors used to
model uptake and -exposures in the quantitative
ecological screening assessment.

The effects assessment also included
development of BCs for comparison to plant
tissue concentrations.

Evaluation of causal evidence is most important
when the stressor-response relationship is based
on field observations (EPA, 1992f). Because
effects in plants for this assessment are based on
literature studies, this evaluation is limited to a
qualitative discussion based on observational
data,

The stressor-response profile for plants conducted
for this assessment includes BCs used to develop
hazard quotients. The assumptions and
uncertainties involved in the evaluation are
discussed in Section 6.2.2.2.

Regression Analyses - Meials

A regression analysis for oats was performed for
five metals (chromium, copper, lead, nickel and
zinc), comparing in-plant chemical
concentrations in oats to chemical concentrations
in collocated soil from 11 sites. There were too
few data points to warrant a regression analysis
for other metals detected, or for hottentot fig or
the bromes. An additional regression analysis for
buckwheat at Site 3 was performed for five
metals (antimony, chromium, copper, lead, and
zinc).

The results of the regression analysis for oats
showed no correlation between soil and plant
tissue concentrations with r-square values less
than 0.1 (Table 6.8). Bscause nontransformed
data were significantly skewed, data were
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transformed to fit a lognormal distribution. The
regressions were performed on nontransformed
data as well as on log-transformed data, with
nontransformed data having slightly higher r-
square values. The data indicate that when
metals concentrations in soil are high, the
concentrations of metals in reproductive portions
of the plants do not increase. Similarly, when
metals concentrations in soil are low, the
concentrations of metals in plants do not
decrease.

Best-fit regression lines were calculated by Excel,
inciuding slope and y-intercept values. The
slopes were not significantly different from zero,
indicating no correlation between individual soil
levels and corresponding plant concentrations.
However, all y-intercept terms were significantly
different from zero, which was interpreted to
imply that the plants have a basal level of these
moetals in their seedheads regardless of the soil
levels. Therefore, the y-intercept values from the
regressions, using nontransformed data, were
assumed to represent typical basal, or
background concentrations, in oats. No reference
location data were collected for oats; therefore,
the y-intercept values were used to represent
background levels.

The results of the regression analysis for
buckwheat at Site 3 showed significant
correlations between soil and plant tissue
concentrations for antimony, copper, and lead
(Table 6.9). However, these data were highly
skewed, with two of the eight-samples having
concentrations 2 to 8 times higher than the mean
concentrations.

Samples TP-ST-1 and TP-R15-1 (Appendix H,
Table H6) were taken from control locations at
Site 3. However, a bullet fragment was recovered
from Sample TP-R15-1, making it invalid for use -
as a reference sample. Therefore, concentrations
of chemicals detected in plant tissue

Sample TP-ST-1 are used to represent
background concentrations for buckwheat.
Concentrations measured in reference plants,
which are summarized in Appendix G, were used
to evaluate risks as described in Section 6.2.2.

Plant:soil ratios for the five metals were also
analyzed; in-plant chemical concentrations in
oats were compared to chemical concentrations
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in collocated soil from the 11 sites. For copper,
lead, and zinc, in areas where soil concentrations
were high, the plant:soil ratio was low, and in
areas were s0il concentrations were low, the
soil:plant ratio was high. For chromium and
‘nickel, which had smaller ranges of soil
concentrations, the plant:soil ratios did not
correlate as well with changes in soil
concentrations.

Regressjon Analyses - CDDs and CDFs

. An analysis of plant:soil ratios was performed for
CDDs and CDFs, comparing in-plant chemical
concentrations for oats from Site 16 with
chemical concentrations in collocated soil. Plant
data are for seeds (i.e., reproductive tissue) and
supporting tissue (stems, leaves, and roots wers
not collected). Although several congeners were
detected in soil, pnly octochlorodibenzo-p-dioxin
(OCDD), total pentachlorodibenzo-p-furan (PeCDF
total), and total tetrachlorodibenzo-p-furan (TCDF
total) were detected in any of the plant samples.
Therefore, this analysis is restricted to these three
congeners. OCDD was detected in all five o4t
samples; PeCDF (total) and TCDF (total) were
detected in one and two plant samples,
respectively. Only the OCDD data inciude
enough samples for regression analysis, although
plant:soil ratios were estimated for all three
CONgeners,

Plant tissue concentrations resulting in toxicity to
plants from the Seveso accident in ltaly were in
excess of 10,000 parts per trillion, more than
300 times greater than the highest concentration
of 32 parts per trillion found in plants at '
Fort Ord (Pocchiari et al., 1983). Therefore,
concentrations of CDDs and CDFs detected in
plant samples at Site 16 are not expected to
result in toxicity to plants. However, this
analysis was conducted to evaluate trends in the
data.

Uncensored and censored data sets were the
same for OCDD. Censored data for the other
congeners reduced the dataset to none or one
data point. Because the largest dataset was not
affected by using uncensored data, and because
censoring the data drastically reduced the sample
size for the ather congeners, only uncensored
data were evaluated for the CDDs and CDFs
(Table 6.10), Uncensored data include all data
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points for soil and oats from Site 16, including
samplss for which concentrations of CDDs and
CDFs were below detection limits. Uncensored
data were also used to evaluate "worst-case"
scenarios, which assume that CDD/CDF
congeners are present in each nondetected plant
sample at the detection limit. Because
concentrations of congeners in nondetected
samples cannot be greater than the detection
limit, use of the detection limit for these samples
is conservative. This was done for the analysis
rather than using one-half the detection limit to
provide a conservative analysis of these
congeners. For summary statistics provided in
Appendix G, congener concentrations in
nondetected samples were assumed to be
one-half the detection limit, as recommended by
EPA (1989b).

No significant correlation between concentrations
of OCDD in plants and soil was identified on the
basis of the regression analysis (r-square less
than 0.1). As shown in Table 6.10, paired
sample plant:soil ratios ranged from 0.02 to 0.19
for OCDD. The average plant:soil ratio for these
five samples was 0.08.

Ratios for PeCDFs (total) could not be estimated
using detected concentrations because no
collocated plant and soil sample pairs had
detected concentrations in both oats and soil
(Table 6,10). An estimate of uptake and
accumulation can be made assuming that the
plant concentrations are equal to the detection
limits. The range of ratios for PeCDFs (total)
based on the comparison between detected soil
concentrations and the plant sample detection
limits was 0.001 to 0.0157.

For the TCDF (total) samples, the ratios obtained
using concentrations detected in both plant and
soil samples were 0.12 and 20 (Table 6.10).
Ratios based on the oat detection limits and
actual soil concentrations for the other samples
range from 0.0145 to 0.046. The ratio of 20 that
is based on the oal concentration of 32 picograms
per gram (pg/g; parts per trillion) and a soil
concentration of 1.6 pg/g is apparently an outlier;
this ratio is 10 times greater than any other ratio
from the dataset. The highest ratio reported in
EPA (1994c), which provides a summary of plant
uptake data for CDI) and CDFs, was 2.5 for
zucchini fruit; EPA considers this ratio
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unreliable, Therefore, the ratio of 20 may also be
considered unreliable,

The data, organized in Table 6.10 by increasing
soil OCDD concentration, indicate that an inverse
relationship exists between the soil concentration
and plant uptake ratios for all three sets of
congeners. As the soil concentration increases,
the plant uptake ratio decreases. This is
consistent with the results of German and Italian
laboratory and field experiments for a variety of .
soils and plants, as snmmarized by EPA (1994c).
-In the data from Site 16, an OCDD ratio of
approximately 0.03-appears to be relatively
constant between asoil concentration of 200 and
500 pg/g. 'TCDD ratios reported by EPA (1994c}
for grasses (structurally similar to oats) ranged
from 0.003 to 0.66 for soil concentrations ranging
from 12 to 2,200 parts per trillion, with the lower
values associated.with the higher soil
concentrations. Other than the ratio of 20 for the
one TCDF (total) sample, results from Site 16 are
consistent with these other studies.

Note that the ratios reported by EPA (1994c) are
for TCDD, and those discussed here are for -
T'CDFs and more highly-substituted congeners,
such as OCDD. Data from Site 16 indicate that
the plant uptake ratios for these congener groups
are not substantially different. This is true even
though Fort Ord soil has very little organic
content, with a concomitant lower adsorption
potential for CDD and CDF congeners than in

. more fertile soil.

Regression Analyses - Pesticldes

An analysis of plant:soil ratios was performed for
three pesticides (4,4-DDD, 4,4-DDE, and
4,4'-DDT), comparing in-plant chemical
concentrations to chemical concentrations in
collocated soil for cats from Site 32 (Table 6.11).
4,4-DDD was detected at low levels in both plant
{(TP-32-06) and soil (SS-32-02) at one location.
All three congeners were detected at high
concentrations in soil from location S5-32-04, but
were not detected in plants from that location
(TP-32-08). These results indicate no correlation
between in-plant and soil concentrations.
Concentrations of DDT congeners in green alfalfa,
a plant similar to brome, reported in the
literature ranged from-27 to 220 parts per billion
(ATSDA, 1989a). These residue levels were not
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toxic to the alfalfa. Concentrations detected in
plants at Site 32 were all less than 20 parts per
billion.

Benhchmark Concentrations

As described in Section 5.3.2.1, two references
were used to develop BCs for evaluating toxicity
of metals to plants: Kabata-Pendias and Pendias
(1984; upper bound of hormal range and lower
bound of toxic range for plant tissue
concentrations, dry weight) and Argonne

(EPA, 1980c; EPA tissue screening levels and soil
screening levels, wet weight). EPA tissue
screening levels were considered inappropriate
for use (Section 5.3.2,1). The BCs used in this
assessment are presented in Table 5.4. No data
waere found that included a similar set of BCs for
organic chemicals. Therefore, organic chemicals
were not evaluated as COPCs for plants and the
following assessments address the effects of -
metals only. COPCs were selected for each site
based on the following criteria:

» Inorganic chemicals (metals) were excluded
from further evaluation if the maximum
detected in-plant concentration was below
the lower of the upper bound of the normal
range and the lower bound of the toxic range.
No toxicity is expected under such

" conditions.

» If the maximum soil concentration of a
chemical was below the maximum
background soil concentration and the mean
soil concentration was below the mean
background soil concentration, the inorganic
chemical was excluded from further analysis.
Possible toxicity under such conditions is
congidered to be the result of naturally
occurring concentrations of these inorganics.

* If the maximum measured plant
concentration was below the calculated mean
in-plant background concentration
(y-intercept of regression analysis for oats, as
described below, and actual values for
buckwheat and hottentot fig) the chemical
was eliminated as a COPC. Possible toxicity
under these conditions is considered to be a
result of naturally occurring concentrations
of these melals.
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6.2.2 Risk Estimation

The following sections summarize the integration
of the exposure and effects assessments, as well
as uncertainties associated with the risks
-calculated as a result of the integration activities.
6.2.2.1 Integration
All metals except cadmium, copper, chromium,
and nickel were eliminated as COPCs because
they were detected at concentrations below BCs,
_as stated in the first criterion listed in
Section 6.2.1.2. Maximum concentrations of
copper and/or chromium detected in soil from the
combined datasets (Appendix G) exceeded
maximum background soil concentrations at all
sites except Sites 22, 24, 32, and 35. Mean
concentrations of copper and/or chromium
detected in soil from the combined datasets
exceeded mean background soil concentrations at
all sites except Sites 22 and 35. The mean
copper and chromium concentrations detected in
soil at Sites 24 and 32 exceeded the mean
background concentrations by less than
10 percent, well within the random variability of
the data. Therefore, copper and chromium were
eliminated as COPCs at Sites 22, 24, 32, and 35.
Since no other COPCs are present at these sites,
they are not evaluated further with respect to
plants.

Maximum concentrations of nickel detected in
soil at Site 29, the only site in which nickel was
detected at concentrations above BCs in plant
tissue, do not exceed maximum background
concentrations, and mean soil concentrations do
not exceed mean background concentrations.
Therefore, nickel was not selected as a COPC at
Site 29.

Mean in-plant background concentrations for oats
were calculated as the Y-intercept value from the
regressions discussed in the previous section,
because no data for oats was collected from
reference locations. The Y-intercept values were
assumed to represent the average concentration
in plants from the site. The Y-intercept of the
regression for the censored dataset was

1.67 mg/kg for chromium and 24.02 mg/kg for
copper (Table 6.8), These numbers are similar to
the mean chromium and copper concentrations
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in oats, which were 1.99 mg/kg and 18.53 mg/kg,
respectively.

Hazard quotients for the COPCs were calculated
using the lower value of the upper bound of the
normal range and the lower bound of the toxic
range as reported by Kabata-Pendias and Pendias
(LOAELs). Hazard indices were calculated by
summing the hazard quotients for each metal.
The hazard index for oats at Sites 29 indicates
"probable concern” for plants from concentrations
of copper and chromium at this site. If
background levels of metals in plants are not
considered, hazard indices for oats at Sites 11,
15, 25, and 33 and for hottentot fig at Site 25
indicate "possible concern" to plants from
concentrations of chromium, copper, and/or
cadmium at these sites (Table 6.12). All other
sites showed no potential for adverse effects to
plants. :

Cadmium concentrations in plant tissue exceeded
BCs for both oats and hottentot fig at Site 25
(Table 6.12). No background concentrations are
available for cadmium in surface soil. Hottentot
fig collected at reference sites had HQs for
cadmium between 0.6 and 2.0 (Table 6.13). The -
HQs for cadmium at Site 25 were 1.2 and 1.8
respectively for oats and hottentot fig, within the
range for the hottentot fig reference sites.
Therefore, the HQs for cadmium may not
contribute to impacts at Site 25.

The HQs for chromium in cats at Siies 12, 16,
21, 25, and 41 were below the background value
for oats based on the y-intercept of 3.3.
Therefore, the HQs for chromium may not
contribute to the impacts at these sites. In
conclusion, Sites 12, 16, 21, and 41 as well as
hottentot fig at Site 25 are of "no concern” if the
H()s due to background levels of cadmium and
chromium are eliminated, and the HI for oats at
Site 25 becomes 3.

Chromium at Site. 29 is of "probable concern™;
however, only one of four plant tissue
concentrations is elevated (Transect 4, Table H1,
Appendix H). As seen in the ANOVA results,
this could indicate the presence of a hot spot
along transect four. When the other

three transects are evaluated alone, Site 29
becomes of "possible concern.”
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In summary, Site 29 is of probable concern due
to the results along one transect, and Sites 2, 11,
15, 25, and 33 are of "possible concern;" all other
sites are of "no concern” to plants.

- Comparison of Screening Assessment
Resullts to Quaniitative Assessment
Resulls

For the quantitative ecological scresning
assessment, a conservative approach was taken
where the maximum detected soil concentration
. for each metal was used to evaluate risks to
plants by comparing soil concentrations to EPA
soil screening concentrations. If the EPA soil
value was unavailable for a metal (i.e., EPA had
not developed a screening value for that metal),
the plant uptake factor was assumed to be 1.0
and the maximwumn chemical concentration
detected in soil was instead compared to the
lower bound of the toxic range as reported by
Kabata-Pendias and Pendias (1984). The hazard
indices calculated using this method are
presented in Table 6.27. Only sites which were
of "possible" or "probable" concern to mammals
were evaluated in the screening assessment. This
differed from the methods used in the
quantitative assessment, which compared actual
tissue concentrations to tissue screening values.
The results of the screening assessment were
compared with the results of the quantitative
assessment (Table 6.14) and can be summarized
as follows:

* Analysis of oats at Site 29 indicated "probable
concern" for plants at these sites as a result of
the quantitative evaluations whereas soil
concentrations in the screening assessment
would have indicated "possible concern" at
Site 29 (Site 29 was not originally evaluated
in the sereening assessment).

* Analysis of oats at Sites 11, 15, 25, and 33
indicated "possible concern" for plants at
these sites as a result of the quantitative
evaluations. The screening assessment
results were inconclusive for Site 11 and
indicated "no concern" for Site 15. Screening
assessment results indicated "probable
concern" at Site 21 and "possible concern" at
Sites 25 and 33 {Sites 15 and 21 were not
originally evaluated in the scresning
assessment),
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* Analysis of oats at Sites 3/39, 12, 16, 21, 22,
24, 31, 32, 35, and 41 as well as hottentot fig
at Site 25 indicate "no concern" to plants at
these sites as a result of the quantitative
evaluations. The screening assessment
results were inconclusive for Site 35, of "no
concern" for Sites 16, 22, and 32, of "possible
concern” for Sites 21, 24, and 25, and of
"probable concern" for Sites 3/39, 12, 31,
and 41 (Sites 22 and 32 were not originally
evaluated in the screening assessment).

* Hazard indices for Site 1, calculated using
additional surficial soil sampling results,
confirmed the conclusion of "no concern” to
plants from the initial screening assessment

¢ Screening assessment results for Site 2
indicated "probable concern" for plants. No
data on plant tissue concentrations (hottentot
fig) are available for Site 2.

6.2.2.2 Uncertainties

The assessment of plants was designed so that

uncertainties would tend to cause overestimation

of exposures and effects. Uncertainties

associated with the plant assessment that would
tend to overestimate risks include the following:

* ~ Plants at Fort Ord were assumed not to have
adapted to concentrations of metals presented
at the site,

* Background levels were net subtracted when
calculating hazard quotients; estimated
hazard quotients therefore include
concentrations for both naturally occurring
and site-related chemicals

« Since no oats were collected from reference
locations, concenirations of chemicals
detected in oat tissues may be a result of
background conditions.

Uncertainties associated with the plant
assassment which would tend to underestimate
risks include the following:

* Organic chemicals have not been included in
this evaluation because no toxicity data are
readily available on the effects of organic
chemicals in plants
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Uncertainties associated with the plant
assessment that would either underestimate or
overestimate risks include the following:

* The assessment assumed additive effects for
chemicals when they may have synergistic or
antagonistic effects

* The benchmark concentrations used were
developed by Kabata-Pendias and Pendias
(1984) by compiling data on toxic and normal
levels of metals in many different types and
species of plants, and are not specific to the
plant species evaluated at Fort Ord.

6.3 Buckwheat Assessment

A buckwheat assessment was performed to
evaluate possible toxic effects of lead and other
metals in soil at Site 3 and other sites at Fort Ord
on the growth of native plants and to assess
endpoints related to the Smith's blue butterfly.
The measurement endpoints for this assessment
are germination frequency and growth rates in
buckwheat seeds. This section presentsa -

-summary of the methods and results of the field

and laboratory investigation efforts performed as
the basis for the analysis and risk estimation
sections presented below.

6.3.1 Analysis

This section presents the results of the analysis
component of EPA's framework (EPA, 1992))
including characterization of exposure and
effects.

6.3.1.1  Characterization of
Exposure

The experimental design and methods are
presented in Appendix I; the following is a
summary of those methods. The plant growth
bicassays were performed using coast buckwheat
(Erigonium latifolfum) and dune buckwheat (E.
parvifolium) and soil samples collected from Site
3. Flowers were collected from different areas at
Site 3 on August 22, 1994. Samples of the soil in
which the flowers were growing were also
collected. Flower and soil sampling locations
included areas with high bullet cover at the soil
surface, low bullet cover, and from reference
areas not used as trainfire ranges. Seeds were
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removed from the flowers and saved, the

" remaining plant parts were analyzed for

antimony, chromium, copper, lead, and zinc.
Aliquots of the soil samples were also analyzed
for total metal concentrations of antimony,
copper, lead, and zinc. Aqueous soil extracts
(elutriates) were prepared using soil samples
from each flower collection location. Aliquots of
each elutriate were also analyzed for antimony,
copper, lead, and zinc. “Seeds from the flowers
were germinated and allowed to grow in elutriate
from soil collected at the same location
(treatment). Seeds of the same species growing
in control areas (Santa Barbara, California) were
also obtained and treated with each of the
elutriates. Germination frequency, root length
and hypocotyl length were measured at the end
of 7 days. Soil pH, bullet density in soil, and
soil metal concentrations were also measured to
evaluate possible correlations,

The plant and soil samples were collected by
HLA and delivered to Plant Research Technology
(PRT) of Sunnyvale, California for elutriate
preparation and bioassay. Chemical analyses
were performed by Quanterra Laboratories of
West Sacramento, California.

A second phase of the buckwheat assay
evaluating uptake of metals from the soil into
buckwheat plants is ongoing. The second phase
is being performed by PRT to provide additional
information about possible foodchain exposure of
Smith's Blue Butterfly to lead in Site 3 soils.

6.3.1.2 Characterization of
Ecological Effects

| Possible ecological effects on the two buckwheat

species were evaluated using the germination
frequency, root length and hypocotyl length data
obtained by PRT. PRT also performed statistical
analyses of the data were performed using
analysis of variation {ANOVA) to compare the
effects of different elutriates with elutriates from
reference area soils. Significant differences
identified in the ANOVA were confirmed using
the least significant difference (LSD) test.

6.3.2 Risk Estimation

The ANOVA and LSD analyses indicated that
measurements in five elutriate treatment groups

Harding Lawson Associates Basewide
132



6.0 Quantitative Ecological Risk Assessment

differed from measurements in the corresponding
reference area samples (Table 6.15). However, -
similar effects were not observed in elutriates
with higher metal concentrations, and no
systematic dose-related effects were observed
‘(Table 6.15). Additionally, 3 measurements were
made in each of 37 treatment groups, which
corresponds to 111 observations. Accordingly,

6 false positive results are expected at the
significance leve] of p < 0.05 used. Therefore,
the data (Table 6.15) do not indicate that the
metals in Site 3 soil display a toxic effect on the
- Site 3 plants.

6.3.2.1 Integration

The following stressor-response profiles were
observed with the buckwheat assessment
performed for this ERA:

e Statistically significant differences in root
elongation were associated with elutriates
from soils collected at range locations R1-2,
R17-2a, R17-2b, R17-2c. Statistically
significant differences in seed germination
frequency and hypocotyl length were
associated with elutriates from soils collected
at range location R1516-1h (Table 6.15 and
Appendix I).

* All observed statistically significant
differences were associated with elutriate
from soils containing at least 928 mg/kg soil
lead concentration and 12.5 percent bullets

by weight.

« Similar differences in measurement
endpoints were not observed in elutriates
with substantially higher metal
concentrations.

* In several cases higher elutriate metal
concentrations were associated with higher
germination rates and longer root and

hypocotyl lengths.

* No consistent dose-dependent response
relationships were identified by comparing
measurement endpoints for seeds from the
same group treated with elutriates with
different metal concentrations (Table 6.15).
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» No correlations were identified between pH
and measurements in the three plant part (
tests {Appendix I '

» No relationship was identified between three
plant part tests and individual elutriate
metals (Table 6.15)

* No correlations were identified between the
three plant part tests and individual soil
metal concentrations (Appendix I)

. Correlations were observed between
concenirations of individual elutriates
(Appendix I)

¢ Correlations wera observed between total soil
metals and percent bullets (Appendix I)

*  Correlations were observed between total
elutriate metals and percent bullets
{Appendix I)

* Correlations hetween total soil metals and
total elutriate metals were observed
(Appendix I).

Overall, no dose-dependent biological effects on { |
germination or growth were found. |

6.3.2.2 Uncertainty Analysis

The ecological effects were measured under short
term exposure durations (7 days). One
uncertainty in the analysis is that the effects on
the survivability of the plants under extended
durations of time in combination with other
chemical or physical changes in the environment
are unknown, ‘

The power of the experiment to identify effects
was limited by the number of seeds collected;
this is offset by the number of different iocations
evaluated. Additionally, the sample soil from
one of the reference areas (ST1a-f) contained
bullets and had a corresponding elutriate that
contained metal concentrations substantially
higher than some of the other elutriates. The
elevated metal concentrations may have limited
the power of the statistical comparisons
performed using E. parvifolium.
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In Volume IV, Baseline Ecological Risk Assessment, replace the third sentence in the first paragraph
of the second column of Page 134, Section 6.4.1.1 fo read:

Additionally, all chemicals detected in mammal tissue at a site were selected as COPCs for
mammal tissue even If not detected, or detecied at concenirations less than background, in soil
and plant tissue.

In Volume IV, Bassline Ecological Risk Assessment, replace the second bullot in the first column of
Page 134, Section 6.4.1.1 to read:

. Habitat characterization

In Volume IV, Baseline Ecological Risk Assessment, in the first sentence of the second paragraph in
the second column of Page 134, Section 6.4.1.1 replace "ecesystem" with "habitat".
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6.4 Mammal Assessment

Using data from chemical analyses of mice
trapped at individual sites {Section 6.1.1.4), data

- on chemical concentrations in plants

-{Section 6.2), and new soil data {Section 6.1.2.1),
potential risks to mammalian receptors selected
in Section 2.5 (deer mice and gray foxes) are
estimated in this section. Sites evaluated in this
part of the assessment include sites classified as
being of "possible” or "probable concern" using
modeled data (Sites 2, 3, 11, 12, 16, 24, 25, 29,

.31, 33, 39, and 41; Section 5.4); several sites
(Sites 15, 21, 22, and 32) classified as of "no
concern” in the screening assessment were also
evaluated to validate the model used in the
screening assessment. Site 35 was not classified
in the screening assessment because the data for
this site were incomplete; Site 35 is evaluated in
this assessment. In addition, newly collected
surficial soil data for Site 1 were used to confirm
the "no further action” decision at this site.

The methods used to estimate risks are described
beiow. )

6.4.1 Analysis

This section provides a technical evaluation of
chemical concentrations detected in deer mice
from nine sites (Sites 2, 3, 11, 24, 25, 29, 31, 33,
and 35), estimates of chemical concentrations in
deer mice at eight sites where small mammals
were not collected (Sites 12, 15, 16, 21, 22, 32,
39, and 41), and potential effects from these
chemicals. This information is relevant to
assessment endpoints G14, C15, I11, and 112, as
summarized in Section 6.1.1.4.

Characterization of
Expostire

6.4.1.1
The characterization of exposure consists of the
following components (EPA, 1992j):

* Stressor characterization

* Ecosystem characterization

* Exposure analysis

* Exposure profile.
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For this stage of the ERA, stressor
characterization involved identifying chemicals
in mammals at a particular site. Because this
assessment only evaluates a snapshot in time, no
further evaluation of the pattern of change of -
chemicals over time is included in this
discussion. Chemicals identified in surface soil
were selected as COPCs if they were detected in
small mammal tissues. Nonchemical stressors
and their potential impact on the extent of
exposure of the deer mice are qualitatively
discussed in this section.

The ecosystem characterization evaluates spatial
and temporal distributions of biota and considers
characteristics that influence the distribution and
nature of the stressors (EPA, 1992j). As
previously discussed, temporal distributions of
biota were not evaluated due to time constraints,
Because actual chemical concentrations wers
measured in deer mice, factors that may
influence exposure, such as habitat needs, food

_ preferences, and selective use of resources, are

discussed only to extrapolats results to other
seasons or other species {e.g., dusky-footed
woodrat) as necessary to further address
assessment endpoints.

Exposure analysis, as defined by EPA (1992j), is
broadly expressed as the co-occurrence of
chemicals and receptors. Co-occurrence was
quantitatively measured in deer mice from nine
sites, and evaluated by extrapolation for eight
sites. This analysis is also extrapolated to assess
the health of the dusky-footed woodrat. The
measured body burdens were then used as
exposure point concentrations for the gray fox.
Modelled exposure of the gray fox to site-related
chemicals is the measurement endpoint for
assessing health of predatory mammals and birds
identified as assessment endpoints.

Lastly, the exposure profile (EPA, 1992))
quantifies the magnitude and spatial and
temporal patterns of exposure, and serves as
input to risk characterization. Chemical stressors
in mammals were evaluated at the level of the
organism and the analysis focused on chronic
exposures, consistent with the measurement
endpoints listed in Tables 2.1 and 2.2, The main
assumption used in developing the exposure
profile for the deer-mouse was that measured
chemical body burdens can be directly related to
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lifetime average daily doses (LADDs), This
assumption is further addressed below. The
following text first presents the results of deer
mouse collection adtivities, identifies chemicals
detected in deer mice, and relates them to
chemicals detected in surface soil samples. This
is followed by development of an exposure
profile for the deer mouse, and the body burden
to LADD assumption is discussed. Finally, body
burdens in deer mice are used to estimate
exposure profiles for the gray fox.

‘Forty-seven deer mice were collected from the
nine sites. The most animals {10) were collected
from Site 35, the fewest (1) from Site 25

(Table 6.1). Body weights ranged from less than
5 grams to greater than 30 grams. Chemical
analysis for metals was conducted on 44 mice
due to sample volume limitations. Due to lack of
sufficient tissue in some animals, additional
analytical suites were modified on an
animal-specific basis to maximize data usability
(e.g., to achieve low detection limits for some
analyses, other analyses were not performed). Of
the 47 mice, 21 were analyzed for pesticides and
PCBs using EPA Method 8080, 11 were analyzed
for PAHs (EPA Method 8310) and 8 were
analyzed for CDDs and CD¥s (EPA Method 8290},
In addition, 27 of the mice were analyzed for
percent lipid to evaluate hydrophobic chemicals
(e.g., dioxins) on a lipid-weight basis. A
summary of mouse sampling activities and
results is provided in Appendix G, Table G33.
Results are analyzed by test method below.

Pesticides/PCBs

None of the 21 mice analyzed by Method 8080
had detectable levels of PCBs (detection limits for
congeners ranged from 26 to 104 pgkg). Six
pesticides were detected: heptachlor, heptachlor
epoxide, 4,4-DDE, 4,4-DDT, delta BHC, gamma
chlordane, and endosulfan II; no more than three
of these were detected in any single mouse.
Frequency of detection for the six pesticides
ranged from 5 percent for endosulfan II,
heptachlor epoxide, and 4,4-DDT (1 of

19 samples) to 48 percent for chlordane (10 of
21 samples). Detected concentrations of
pesticides ranged from 0.61 ug/kg (delta BHC
from a sample at Site 35) to 11 ug/kg (4,4-DDE
from a sample at Site 2). Endosulfan II,
heptachlor epoxide, and 4,4-DDT were detected
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only in one mouse, each at concentrations below
the reporting limit (2.7 pg/kg, 1.9 ug/kg, and

5.8 ug/kg, respectively). All detected heptachlor
concentrations were below the reporting limit of
5.6 pg/kg. Chlordane and 4,4-DDE were detected
above the reporting limit in at least one sample.

PAHs

Of the 11 mices analyzed for PAHs (Sites 31 and
35), 13 different PAHs were detected at
concentrations ranging from 1 ug/kg (one sample)
and 2 pg/kg (several samples) to 2800 pg/kg
(acenaphthalene in a sample at Site 31;

Table G33). PAHs were detected in soil at

Site 31, but not at Site 35 (Appendixes A and G).
Because a chemical source of PAHS is present at
Site 31 but not at Site 35, PAH data from the
mice were compared at these two sites to identify
if concentrations at Site 31 were higher than at
Site 35. H body burdens are a function of the

_detected chemical concentrations in soil, levels

should be higher at Site 31. A paired two-sample
Students t-test was conducted on the mean PAH
concentrations from mice collected at Sites 31
and 35; no significant difference was identified
between the means of the two data sets.
Therefore, PAH body burdens at Site 31 were
assumed to be unrelated to the identified source.
Because PAH body burdens could not be related
to soil concentrations at Site 31, and because no
PAHs were detected in soil at Site 35, PAHs were
not further evaluated in mammals because they
could not be shown to be site-related.

Dioxins

Mice from Site 31 were analyzed for CDDs and
CDFs. Fourteen congeners were detected in the
eight mice collected, at concentrations ranging
from 0.33 pg/g for 2,3,7,8-TCDF to 210 pg/g for
OCDD. Four congeners (1,2,3,6,7,8-HxCDD,
1,2,3,4,6,7,8-HpCDD, 1,2,3,4,6,7,8-HpCDF, and
OCDD) were detected in all eight mice.

Information on the body burden of dioxins in
wild mouse populations is limited. Studies at a
dump site near Amsterdam (Heida and

Olie, 1985; Heida et al., 1986) compared topsoil
concentrations and body burdens in voles, Soil
concentrations of individual congeners ranged
from 115 to 7356 pg/g, higher than those found at
Site 31. Concentrations in voles measured as
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In Volume IV, Baseline Ecological Risk Assessment, deleto the fifth through thirteenth sentences in
the paragraph starting at the bottom of the second column of Page 135 and ending at the top of the
first column of Page 136, Section 6.4.1.1 and replace with the following paragraph:

Only one of the eight mice collected from Site 31 was analyzed for lipid content due io the limited
tissue sample sizes. However,an the average lipid content of 6.5 percent was measured for 27 deer
mice collected ai other Fort Ord sites . Mouse tissue dioxin data for Site 31 are presented on a hipid
basis and compared to‘background deer mouse tissue concentrations of 2,3,7,8-TCDD and 2,3,7,8-TCDF
as reported by Thiel ot al. (1989) in Table 6.16. TCDD was not dstected in mouse tissue from Site 31.
However, comparisons of the detection limit for TCDD at Site 31 with background TCDD concentrations
from the literature indicates that body burdens of TCDD in mice from Site 31 could be no greater than
half the background tissue level seen in deer mice (Thiel of al., 1989). The comparison indicates that
body burdens of TCDF in deer mice from Site 31 are approximately one-third the background body
burdens seen in deer mice (Thiel et al., 1989). Theso observations, combined with the fact that dioxin
concentrations in soil at Site 31 are consistent with background levels seen in soil based on the EPA
dioxin reassessment report (EPA, 1994e), indicate that deer mice are not exposed to dioxin
concentrations in excess of background. Therefore, foxes and other predators are not expected 1o be
exposed to elovated levels from ingesting rodents at Site 31. Since the soil concentrations ai Site 16 are
similar to those at Site 31, the same conclusion Is also relevant for Site 16.
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6.0 Quantitative Ecological Risk Assessment

total body burdens ranged from 131 to

59,000 pg/g, indicating accumulation over
concentrations in soil. However, these data were
not reported on a lipid-weight basis, which tends
to provide a better indication of concentration
‘than whole-body data. Only one of the eight
mice collected from Site 31 was analyzed for
lipid content due to tissue limitations. However,
lipid data on 27 mice collected at Fort Ord
indicate the average lipid content is 6.5 percent.
Extrapolating this to the body burden data for
dioxins at Site 31, data are presented on a lipid-
.woeight basis in Table 6.16. These data are
compared with background concentrations of
dioxin congeners in humans as reported by EPA
in its dioxin reassessment document (Estimating
Exposure to Dioxin-Like Compounds, Volume II;
Review Draft, June 1994). This comparison
indicates that body burdens in deer mice from
Site 31 are approximately 2 times the background
levels seen in humans. Because the burrowing
and preening habits of mice expose them through
direct ingestion of soil in addition fo the direct
contact exposures expected with humans, it is
expected that background levels in mice would
be higher than background levels in humans.
This observation, combined with the fact that
dioxin concentrations in soil at Site 31 are
consistent with background levels seen in soil
based on the same EPA reassessment report,
indicates that mice are not exposed to dioxin
concentrations substantially in excess of
background. Therefore, foxes and other predators
are not expected to be exposaed to elevated levels
of dioxins from ingesting rodents at Site 31. By
extrapolation, the same conclusion is also
relevant for Site 16. '

Metals

Forty-four of the 47 mice were analyzed for
metals. Four metals (barium, copper, lead, and
zinc) were. detected in all 44 mice. Arsenic,
beryllium, and silver were not detected in any
mouse. Thallium (6 mice) and vanadium

(7 mice) were only rarely detected. The other
three analyzed metals (cadmium, chromium, and
nickel) were detected in more than 50 percent of
the mice. In general, zinc was the metal detected
at the highest concentrations, ranging from 8.3 to
52 mg/kg. Of the other metals detected in all
mice, lead concentrations ranged from 0.16 to
2.5 mg/kg at all sites except Site 3; lead
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concentrations in mice from Site 3 ranged from
0.45 to 26 mg/kg. Copper concentrations ranged
from 1.3 to 11 mg/kg, and barium concentrations
ranged from 0.54 to 12 mg/kg. All detected
cadmium and chromium concentrations were -
less than 1.0 mg/kg. Nickel concentrations were
generally less than 1.0 mg/kg, but were as high as
4.8 mg/kg at Site 3.

Three of the metals detécted in mice (chromium,
copper, and zinc) are essential trace elements in
mammals (National Research Council, 1989).
Although chrominm was not detected in all
samples, chromium requirements in humans are
lower than those for copper and zinc (50-200
pg/day for chromium compared with 2 to

5 mg/day and 12.5 mg/day for copper and zinc,
respectively). Assuming similar ratios of
requirements for rodents, chromium levels
should be lower than those for copper and zinc,
which is supported by the data. Because of this,
many of the chromium levels in mice were near
or below the detection limit of approximately
0.06 mg/kg. These three metals are further
discussed below.

Body burdens of zinc range only by a factor of 2 -
in mice (Table G33), although zinc
concentrations in soil at the nine sites where
mice were collected range by a factor of
approximately 340 (9 to 3,090 mg/kg,

Appendix G)). This implies that deer mice
regulate the amount of zinc in their bodies,
consistent with physiological mechanisms for
maintaining homeostasis with- essential elements.
This is supported by a study by Cooke et al.
(1990) from a contaminated grassland and scrub
community established on fluorspar tailings in
England. They observed differences in three
species of small mammals in pattemns between
body burden concentrations of lead and
cadmium and those of zinc. They saw
bioconcentration of zinc at low levels in soil, and
a decrease in retention with higher soil
concentrations of zinc. The authors concluded
that the study provided good evidence for
homeostatic control of zinc in all three species,
even at high distary intakes at the site (soil
concentrations not reported). They also reported
that, for 26 species of small mammals not
associated with waste sites, average zinc
concentrations range from 95 to 117 mg/kg. All
Zinc concentrations for deer mice collacted from
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Fort Ord are below this rangse, indicating that
body burdens are not elevated due to soil
contamination.

Body burdens of copper range by approximately a
factor of 10 (1.3 to 11 mg/kg; Table G33). Copper
concentrations in soil at the nine sites where deer
mice were collected ranged by a factor of
approximately 8,300 (2.4 to 19,900 mg/kg). Given
the wide range of copper concentrations in soil
and the narrow range of body burdens, it is likely
that homeostatic control provides at least a
‘partial explanation. This is further supported by
the data collected from Site 3. At Site 3, mice .
were collected from along three transects. Soil
from transect 3.2-2 had a copper concentration of
9.5 mg/kg; the two mice collected from this
transect had copper concentrations of 2.1 and

3.5 mg/kg. Soil from transect 3.2-4 had a copper
concentration of 11.4; the mouse collected from
this transect had a copper concentration of -

4.8 mg/kg. Soil from transect 3.1-2 had a copper
concentration of 740 mg/kg and the three mice
collected from this transect had copper
concentrations ranging from 4.8 to 7.2 mg/kg.
Although the body burdens were highest for the
transact with the highest soil concentrations, they
were only about a factor of 2 greater than those
from the transect with the lowest soil
concentration. Although there was an
approximately 100-fold difference in soil
concentrations, copper body burdens varied by
only a factor 3 overall. These data indicate
homeostatic control, and suggest that copper
concentrations in this range do not adversely
impact mice. Because body burdens are much
lower than soil concentrations, especially at high
soil concentrations, predators are not expected to
be exposed to substantial copper concentrations
in mice.

Body burdens of chromium ranged by
approximately a factor of 8 (0.056 to 0.44 mg/kg;
Table G33), and soil concentrations ranged by a
factor of approximately 20 (4.5 to 91 mg/kg).
Although comparison of these data does not
indicate the same level of homsostatic control
discussed above for zinc and copper, it indicates
that body burdens in mice are less variable than
soil concentrations. Information on cotton rats
indicates that body burdens of 0.19 mg/kg are
associated with background (Eisler, R., 1986.
Chromium Hazards to Fish, Wildlife, and
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Invertebrates: a Synoptic Review. U.S. Fish -
wildl. Serv. Biol. Rep. 85{1.6]). The median
body burden in deer mice at Fort Ord of 0.27 is
quite close to this number. Considering the
different habits of the cotton rat and the deer -
mouse and the variability associated with
measuring background concentrations in free-
ranging animals, these are essentially consistent
numbers. This indicates that body burdens are
at most only slightly slévated over background
levels, and are not expected to pose a hazard to
either rodents or predators.

Barium was detected in all 44 mice samples, but
was not analyzed for in plants from any site or
soil from sites other than Site 25. The average
and maximum soil concentrations of barjum at
Site 25 were 14.14 and 22 mg/kg, respectively.
Although no soil background data for barium
from Fort Ord are available, the range of
background levels for the western United States
reported by Shacklette and Boerngen (1984) is 70
to 5,000 mg/kg. The maximum concentration in
site soil is less than the lowest reported
background value. The barium concentration in
the one mouse collected from Site 25 was 2.23,
within the range of reported barium
concenfrations for other sites (0.54 to 6.8 mg/kg).
Therefore, concentrations of barium in mice were
considered to be representative of background
soil conditions, and not site-related.

The other four detected metals in deer mice
(cadmium, nickel, thallium, and vanadium) do
not follow any general pattern or trend and are
discussed as applicable in the risk estimation
component (Section 6.4.2).

Deer Mouse Exposure Profile

Site-by-site exposure profiles for deer mice are
summarized in Appendix H. For sites where
deer mice were not collected, soil concentrations
in mg/kg were used as estimated exposure point
concentrations. Concentrations of COPCs in oats
were estimated based either on data collected at a
site or on modeled concentrations. Modeled oat
concentrations were generally higher than
measured oat concentrations, For example, lead,
which is prevalent at the sites, was identified as
a COPG, and was responsible for the majority of
exposures at most sites, was detected in oats
from Sites 11, 12, 15, 16, 21, 22, 24, 25, 29, 31,
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6.0 Quantitative Ecological Risk Assessment

and 32 at concentrations ranging from non-detect
(less than 0.14 mg/kg) to 1.2 mg/kg (Table H3).
Modeled concentrations for these sites, which
were based on maximum detected soil
concentrations, ranged from 0.8 to 393 mg/kg

-(Appendix E). Ratios of modeled maximum oat

concentrations to maximum detected lead
concentrations ranged from 2 (at Sites 16 and 25)
to 580 (at Site 31). As expected based on the
conservative nature of the screening assessment,
the modeled concentrations were conservative
estimates of the actual levels in plants.

. Therefore, exposures of mice to COPCs based on

modeled concentrations in oats are likely to
substantially overestimate actual exposures,
especially at sites where soil concentrations are

high.

For sites where deer mice were collected, body
burdens were directly used to provide estimates
of LADDs. The measured and modeled exposure
point concentrations in oats were then combined
with conservative assumptions regarding soil and
plant ingestion rates and dermal contact to
estimate exposures on a mg/kg/day basis.

The key assumption in using body burdens to
estimate doses is that COPCs are in equilibrivm
in the organisms, i.e., uptake equals depuration.
To test this assumption, Tables 6.17 through 6.33
provide both average measured body burdens and
estimated LADDs for all sites where deer mice
were collected. Body burdens are measured in
concentration units (mg/kg) while LADDs are
estimated in dose units (mg/kg/day). In general,
at low soil concentrations, modeled LADDs are
similar to body burdens. This supports the
assumption that COPCs have reached a steady-
state in the organisms. However, the model used
tends to overpredict body burdens at high
corresponding soil concentrations.

Few differences were seen between body burdens
and modeled LADDs for the nine sites where deer
mice were collected. Body burdens were more
than 5 times higher than modeled LADDs at one
site (Tables 6.17 through 6.33) for the following
chemicals: selenium, lead, nickel, vanadium, and
GDDs and CDFs. Body burdens were more than
5 times higher than modeled LADDs at two sites
for DDT, thallium, and cadmium. Body burdens
were more than 5 times lower than modeled
LADDs for lead, barium, and copper at one site
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each, and for chromium at two sites {Tables 6.17
through 6.33). Zinc showed a consistent trend of
average body burdens exceeding average modeled
LADDs by less than a factor of 5, consistent with
the essential status of this chemical as discussed
above. Based on the variability of the mouse
body burdens and concentrations used to
estimate LADDs, values within a factor of 5 are
essentially similar numbers. Differences greater
than a factor of 5 may indicate that body burdens
and LADDs are different.

No clear trend was evident for lead. Because
lead accumulates in bone, juvenile mice may
have higher body burdens than adults because
their bones are growing and lead may be
deposited at a higher rate than in adults. An
analysis of body burdens and tissue
concentrations of lead in subadult shrews and
voles (Cooke et al., 1990) indicated that lead
concentrations in bone were more than 3 times
greater than in other measured organs (liver and
kidney), consistent with this interpretation.

Other differences noted above between LADDs
and body burdens are discussed on a site-specific
basis, as applicable, in the risk estimation section’
(6.4.2).

Gray Fox Exposure Profile

Site-by-site exposure profiles for the gray fox are
presented in Appendix H. For all evaluated sites,
soil concentrations in mg/kg were used as
estimated exposure point coneenirations.
Concentrations of COPCs in oats were estimated
based either on data collected for a site or on
modeled concentrations in oats. As discussed for
deer mice, modeled concentrations are expected
to be more conservative than those based on
measured data. Concentrations of COPCs in
mice were estimated based either on body
burdens in deer mice, if available for a site, or on
modeled LADDs in mice. For Site 39,
concentrations in mice detected at Site 3 were
used for exposure point concentrations for the
fox because both sites were historically used as
trainfire ranges. For Site 41, data on mice from
Site 31 and oats from Site 16 were used for
exposure point concentrations for the fox. These
three sites had similar COPCs at similar
concentrations. These exposure point
concentrations were combined with conservative
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assumptions regarding soil, plant, and rodent
ingestion rates and dermal contact to estimate
exposures on a mg/kg/day basis.

6.4.1.2 Characterization of

' Ecological Effects
Characterization of ecological effects comprise
the following components (EPA, 1992j):

* Evaluation of relevant effects data
-+ Ecological response analyses, which includes
- Stressor-response analysis

- Analysis relating measurement and
assessment endpoints

- Evaluation of causal evidence
*  Stressor-response profile.

As previously discussed (Section 5.3), relevant
effects data were compiled for all COPCs in soil
for plants, rodents, and canids. For rodents,
chronic NOAELSs for the most sensitive endpoint
in mice were considered the most relevant data.
The most sensitive endpoint was conservatively
used to provide an indication of potential hazards
for a given chemical. If no problem is associated
with a chemical at a site based on the most
sensitive endpoint for a relevant species, the
assessment endpoint is not likely to be affected.

Because NOAELs were preferentially used in the
assessment, stressor-response analysis was not
conducted, The potency of a chemical, which is
an index of the stressor-response, is evaluated on
a case-by-case basis where appropriate in the risk
estimation section (6.4.2).

Analysis relating measurement and assessment
endpoints was done by establishing the
relationship between the chemical and the
measurement endpoint, which involved
extrapolation of toxicity data across species, as
discussed in Section 5.3. Additional analyses
and assumptions were then used to infer changes
in the assessment endpoint. Toxicological data
used in these extrapolations for mammals are
presented in Appendix D; TRVs resulting from
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these extrapolations and based on these data are
summarized in Table 5.6,

Evaluation of causal evidence is most important
when the stressor-response relationship is based
on field observations (EPA, 1992)). Because
effects in mammals for this assessment are based
on literature studies, this evaluation is limited to
a qualitative discussion based on observational
data. )

The stressor-response profile for mammals
prepared for this assessment includes TRVs used
to develop hazard quotients. The extrapolations
used in the profile are summarized in

Appendix D. The assumptions and uncertainties
involved in the evaluation are discussed in
Section 6.4.2.
6.4.2 Risk Estimation

As presented by EPA (1992)), the risk estimation
component of risk characterization integrates
stressor-response and exposure profiles, and
discusses uncertainty associated with the
problem formulation, analysis, and risk

¢

characterization components. 'Risk description is” ,

discussed on a site-by-site basis in Section 7.0.

EPA (1992j) lists thres methods for integrating
stressor-response and exposure profiles:

» Comparing single effect and exposure values

» Comparing distributions of effects and
exposure

¢ Conducting simulation modeling,

For this assessment, integration of stressor-
response and exposure profiles is primarily based
on comparing single effect and exposure values -
(i.e., TRVs and LADDs or body burdens).

Distributions of exposure at each site were
developed based on the soil, plant, and mouse
data collected. These distributions were-
evaluated in a Monte Carlo simulation, as
discussed in the uncertainty section

(Section 6.4.2.2).
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In Volume IV, Baseline Ecological Risk Assessment, replace the second sentence in the second
paragraph of the first column of Page 139, Section 6.4.1.2 to read:

For rodents and canids, chronic NOAELs for the most sensitive endpoint were considered the
most relevant data for evaluating impacts and were preferentially used in the assessment; no
additional siressor-response analyses were conducted,

In Volume IV, Baseline Ecological Risk Assessment, delete the third paragraph in the first column of
Page 139, Section 6.4.1.2.
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6.0 Quantitative Ecological Risk Assessment

Simulation exposure modeling was conducted to
predict bioaccumulation in single populations of
concern {e.g., dusky-footed woodrats) using
measurement endpoints at the individual level.
This exposure modeling, discussed in

-Section 5.0, was conducted for mice where body

burden data were not available and for foxes.

Comparison of modeled bioaccumulation with
body burdens for the mouse indicates that
modsled LADDs can be used as indicators of
bioaccumulation, but levels may be similar to

_those resulting from background exposures.

Extrapolation of this to assessment endpoints (the
woodrat and the fox) is presented below.

A combination of all three methods was used in
a weight-of-evidence manner to describe risks
(Section 7.0).

6.4.2.1 Integration of Stressor-
Response and Exposure
Profiles

This section discusses the single effect and -
exposure value approach used to estimate risks to
mammals. Exposures were measured either as
mouse body burdens or modeled LADDs for
foxes. For mice, all exposure point
concentrations were modeled LADDs. Exposures
were divided by TRVs specific to the deer mouse
and the fox to estimate hazard quotients {(I1()s)
for each COPC at each site, H()s at a site were
summed to estimate a hazard index (HI) for each
species. Hls less than 1.0 indicate no concern to
the species; HIs between 1.0 and 10.0 indicate a
possible concern, and HIs greater than 10.0
indicate a probable concern for the species.
These results for the deer mouse measurement
endpoint were then directly extrapolated to the
assessment endpoints (i.e., the dusky-footed
woodrat for inland sites; endpeints 110 and I11 in
Table 2.2, and rodents in general at coastal sites;
endpoints C13 and C14 on Table 2.1). Results
for the gray fox were directly used for the
assessment endpoints relative to predators
(endpoints C15 and I12 in Tables 2.1 and 2.2).
HQs and HIs are discussed below.
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Deer Mouse

For the deer mouse, the following approach was
used to estimate risks. Because body burdens
were only measured at some of the sites,
modeled LADDs were first used to estimate HQs
for each COPC at each site to provide a
consistent measure of risk across all sites. These
results are summarized in Tables 6.17 through
6.34. Body burden data from sites where deer
mice were collected were then compared with
body burdens from mice collected from reference
locations. This comparison was conducted to
identify chemicals evaluated by modeled LADDs

- that actually reflect axposures representative of

background. In effect, the LADD modeling was
not valid for these chemicals because exposures
are similar to those from background areas. HQs
based on modeled LADDs for these chemicals
were subtracted from the total HI for a site
because exposures were not considered to be site-
related. Results of this process are presented
below. :

On the basis of modeled exposures (i.e., LADDs)
for all COPCs, only Site 1 was categorized as no
concern. Nine sites (11, 15, 22, 24, 25, 32, 33,
35, and 41) were categorized as of possible
concern, and eight sites as probable concern (2,

3, 12, 16, 21, 29, 31, and 39). The nine "possible
concern” sites are discussed first below, followed
by the eight sites of "probable concern."

Of the nine "possible concern" sites, the
estimated HQ for chromium is greater than 1.0
for all sites except Site 24. Based on the
exposure analysis component presented above

{Section 6.4.1.1), chromium is not considered to
represent exposures above background. In

addition, body burdens of chrominm are
substantially lower than LADDs for five sites (11,
25, 33, 35, and 41) and recalculating HQs based
on the body burdens drops chromium hazards
below lavels of concern for these five sites. H()s
estimated for chromium at the other three sites
{15, 22, 32) ranged from 1.1 to 2.2 (Tables 6.22,
6.25 and 6.30). On the basis of this information,
concentrations of chromium at these sites were
not considered to pose a health threat to deer
mice,

‘Chromium was the only COPC with an HQ)
greater than 1.0 at Site 35. At seven of the other
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eight "possible concern' sites, lead is the only
other chemical with an estimated HQ greater
than 1.0 {chlordane also has an H(} greater than
1 at Site 15). Body burdens are higher than
LADDs for three of these sites (24, 25, and 41),
‘and similar to LADDs at two sites (11 and 33).
Mice were not collected from the other four sites.
Background body burdens of lead in mice
collected from reference locations ranged from
0.17 to 3.4 mg/kg, with an average concentration
of 0.80 mg/kg. The average lead body burdens at
Sites 11, 24, 286, 33, and 35 were less than
-background; lead concentrations at these sites
therefore do not represent levels of concern to
mice. Lead concentrations in soil and plants at
Sites 15, 22, 32, and 41 are consistent with
concentrations at these sites, and therefore also
are not expected to represent levels of concern by
extrapolation.

Chlordane at Site 15 had an HQ of 1.2 based on
modeled exposures. Data from Site 24 indicate
that LADDs and body burdens for chlordane are
similar. Chlordane may pose a hazard to mice at
Site 15, based on this information. )

Of the eight "probable concern® sites (2, 3, 12, 186,
21, 29, 31, and 39), chromium exceeded an HQ of
1.0 at three sites (12, 21, and 29). H(Q)s ranged
from 1.4 to 6.6 for these three sites. As discussed
above, chromium was not considered to represent
exposures above background, and body burdens
were less than LADDs. On the basis of this
information, concentrations of chromium at these
three sites were not considered to pose a health
threat to deer mice.

Zinc exceaded an HQ of 1.0 at Site 3 (HQ of 4.0).
The body burden was less than the LADD at this
site, consistent with the homeostatic control of
zinc discussed above, Therefore, zinc was not
considered to pose a health threat to deer mice at
Site 3.

Lead exceeded an HQ of 1.0 at all eight "probable
concern" sites. HQs ranged from 2.3 at Site 29 to
495 at Site 3. Body burdens are higher than
LADDs for three sites (2, 29, and 39), and lower
than LADDs at two sites (3 and 31). Body
burdens were not available for the other three
sites. HQs based on body burdens also exceed
1.0 for the five sites where they were estimated.
Background body burdens of lead in mice
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collected from reference locations ranged from
0.17 to 3.4 mg/kg, with an average concentration
of 0.80 mg/kg. The average lead body burdens at
Sites 2 and 29 were less than background; lead
concentrations at these sites therefore do not -
represent levels of concern to mice. The average
lead body burden at Site 31 of 0.90 is similar to
the reference area mice, and the Site 31 range of
0.75 to 2.5 is within the background range;
therefore, lead at this site does not represent a
level of concern. Lead concentrations in soil and
plants at Sites 12, 16, and 21 are consistent with
con